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Own one of these cars below P
Then save yourself L's .

These famous PEARSON books cover every aspect of on -the -spot maintenance and
repair fully supported by easy -to -follow diagrams . . . decarbonisation; electrLal
and ignition systems (including diagrams); fuel systems; gearboxes; brakes; clutches;

steering and suspension; lubrication, etc., etc.

AUSTIN CARS by T. B. D. Service.
Models from 1932 to 1960. 137 illustrations.

AUSTIN-HEALEY CARS by C. P. Davidson.
Models from 1952 to 1960. 95 illustrations.

AUSTIN MINI and MORRIS MINI -MINOR by Arthur George.
Models from 1959. Over 100 illustrations.

FORD ANGLIA, PREFECT, POPULAR, 8 & 10 h.p. CARS.
Models from 1934 to 1961. 117 illustrations.

FORD CONSUL, ZEPHYR, ZODIAC and V.8 CARS.
Models from 1935 to early 1961. 130 illustrations.

HILLMAN CARS by Stephen J. Maddock and J. Earney.
Models from 1936 to early 1961. 122 diagrams.

HUMBER CARS by C. J. Beddall-Smith.
Models from 1946 to 1961. 116 illustrations.

JAGUAR CARS by C. L. Vandiest.
Models from 1946 to early 1961. 183 illustrations.

LAND -ROVER by V. H. Watson.
Models from 1948 to 1961. 94 illustrations.

M.G. CARS by C. P. Davidson.
Models from 1934 to 1960. 118 illustrations.

MORRIS CARS by T. B. D. Service.
Models from 1934 to 1960. 112 illustrations.

MORRIS MINOR 800-1000 by D. M. W. Palmer.
Models from 1948. 100 illustrations.

RILEY CARS by S. F. Drake.
Models from 1936 to early 1957. 82 illustrations.

ROVER CARS by V. H. Watson.
Models from 1934 to 1957. 79 illustrations.

STANDARD CARS by T. P. Postlethwaite and I. Walton.
Models from 1936 to early 1957. 118 illustrations.

TRIUMPH CARS by T. P. Postlethwaite.
Models from 1937 to 1958. 106 illustrations.

TRIUMPH HERALD CARS by T. P. Postlethwaite.
All 948 c.c. and 1200 models. 110 illustrations.

VAUXHALL CARS by F. A. Stephney Acres, M.I.Mech., E.
Models from 1933 to 1960. 116 illustrations.

VOLKSWAGEN by Raymond Broad.
Models from 1947 to 1960. 72 illustrations.

WOLSELEY CARS by D. V. W. Francis.
Models from 1936 to 1959. 127 illustrations.

For

every
owner -

driver
who

wants
the best
from his

car

YOUR CAR AND THE COMPULSORY TEST by A. G. Douglas Clease.
Tells the owner driver how to rejuvenate his car so as to
pass the compulsory fitness test.

Only I2s. 6d. each FROM ALL BOOKSELLERS
.. or in case of difficulty 13s. 6d. each, by post from C. ARTHUR PEARSON LTD..

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

PEARSON
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Hard work made EASY

Combination

BREAST DRILL

LEYT 0 NSTO NE JIG
LEYTOOL WORKS,

HOLLINGBURY ESTATE,
Also at LEYTON, LONDON.

TWO Drills in ONE
This heavy duty tool can be
used as a breast or hand
drill. The totally enclosed
precision cut gears include
a two speed device which is

controlled by a
simple adjustment
on the handle. This
enables gear chang-

ing without releasing your
grip. Operating handle is
adjustable to three different
positions. Horizontal ball
race takes full drilling pres-

sure. Self-lubricating
bearings. Self -cen-
tring chuck of ?in.
capacity. Made for

the craftsman_

91 /9 good for a life-
time.

complete

FREE
Write for illustrated
catalogue of complete
range of "Leytocils"

& TOOL CO. LTD.
CROWHURST ROAD,
Nr. BRIGHTON, SUSSEX

Telephone: BRIGHTON 57011

ANY ITEM SUBMITTED
ON APPROVAL-
WITHOUT
OBLIGATION

TOOLROOM 35/ -
CLINOMETERS (Micrometer Bubble Type)

An Engineer's Clinometer of great precision. Main scale
is divided 0'20° in l° divisions. Angles can be read on the
micrometer thimble to within 5 minutes.
For their original military purpose a clip was fitted to the base
but this clip can easily be removed in the Machine Shop. bet
weight 22 ozs. Length of bare Shin.

GERMAN DRAWING INSTRUMENT SETS
Brand new in velvet lined case £'2.15.6
WALTHAM TIMER MOTION STUDY STOPWATCHES
Current value approx. £10. ()tiered at
With decimal dial, c.4.1.C.0. Fully guaranteed.
OPTICAL EXPERIMENTAL SET In Transparent Pack. Type
A contains 30 graded lenses. Type B contains 30 selected lenses,
prisms and polaroids. Either type 42/- per set.
The NEW RUSSIAN MICROSCOPE as shown at the Soviet
Trade Fair. i47.1e.0
GBL 516 16mm. SOUND PROJECTORS-perfect
EX-R.A.F. ADJUSTABLE BENCII LAMPS 33/6
EX-R.A.F. 11,1,1 \IINATLI) MAGNIFIERS with Sin. dia.
lens. 3S/6

CHARLES FRANK LTD. Phone: BELT.
 Grams: BINOCAMGlasgow

07/75 SALTMARRE'l, GLASGOW, C.1. Est. 1907

Britain's greatest stocks of new, used and Ex-Covernment Optical
and Scientific Equipment. Send for Illustrated Catalogue.

WHETHER YOU SOLDER to -

(a) make things FLY

41)e7'2N

(b) make things FLOAT

cc) make things ZOOM

success is certain
with

FLUX ITE
A touch of Fluxite sets
the seal on every solder-
ing job-it's the sound,
simple way to success.
Fluxite, famous for fifty
years, is as popular to-
day as the best deserves
to be-it's the auto-
matic choice of engin-
eers and mechanics the
world over!

Obtainable from all good -class
Ironmongers and Hardware Stores

MP,911
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VALUABLE NEW HANDBOOK

FREE ION iii1;1171111;
Have you had your copy of "Engineering
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.

Opportunities"?

THIS BOOK TELLS YOU
*HOWto 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
can succeed in any branch of
Engineering.

156 PAGES OF EXPERT
CAREER - GUIDANCE

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.M.Brit.I.R.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 OF ENGINEERING TECHNOLOGY

4IOA COLLEGE HOUSE, 29-31 WRIGHT'S LANE, W.8,

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.

POST NOW!
TO: B.I.E.T. 41 OA, COLLEGE
HOUSE, 29-31 WRIGHT'S
LANE, W.8.

2id. stamp
if posted in
an unsealed
envelope.

Please send me a FREE copy of "ENGINEERING
OPPORTUNITIES." I am interested in (state subject,
exam., or career).

NAME

ADDRESS

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

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

THERE is a good deal of talk these days about automation.
Government, Trade Unions, Employers have all been busily
discussing the problems it poses, social, economic and

industrial, but we do not hear so much about the personal problem,
which is the impact of automation upon the individual. It can be
quite a sizeable problem. The time is fast approaching when the
lingering remains of a man's work skill will no longer -be required :
whatever the future holds for him in industry it will not be in any
kind of effectively creative capacity. It is, of course, only the logical
development of every present trend, less drudgery, less dirt, less
noise, more production and perhaps at the end of it cheaper goods
and greater leisure. It only sharpens and intensifies the personal
problems that already exist. This, for every man, is whether he is
going to follow the line of least resistance and allow the machine to
dominate his life, or whether he will use his leisure in creative
activity.

The very opportunity of leisure is a gift in itself and one for
which our generation should be thankful. We have to go back
quite a long way in history for the age of the craftsman and the
years between hold many grim and ugly pages. But unless we use
this leisure to some purpose it can be a source of weakness rather
than of any profit to us. For into our leisure the machine also enters
as a temptation to beguile us from any form of creative living. We
have machines to transport us from place to place or take us joy-
riding through the countryside with the least amount of physical
exertion; we have box -like machines within doors to entertain us
with the least expenditure of mental effort; even into our gardens
there comes a steadily increasing flow of mechanised tools and
equipment to take the hard work out of gardening. All these things
are good of their kind but are we going to become so machine
minded as to accustom ourselves to a life without effort.

One's potentialities of gifts and character can only develop with
use and if man is content to drift along on the tide, all that is best
and truest in him will die in sheer lethargy. In medicine it is said
that " movement is life " and one has only to encounter a person
who, through the onset of disease, has lost wholly or in part the
use of hand or arm and to see the courageous and most ingenious
efforts they make to overcome the handicap even to the extent of
producing really fine and skilful handicraft or embroidery, to
realise how tremendously strong in us is the necessity to use our
hands in creative work.

This is something that most mechanics will already have dis-
covered for themselves. Yet we too will sometimes find ourselves
being caught up by some less important venture and work hurriedly
and impatiently to finish jobs we have undertaken as they tend to
stand between ourselves and our legitimate pleasures. For work
itself has fallen into disrepute. The word " drudgery " has been
used so often to remind us of the benefits of machine aid, that it is
easy to begin to look upon all work as tedious and frustrating. The
satisfaction that can be derived from a handicraft is very real. In
using and developing the skill of our hands we are responding to a
deep seated instinct of man's nature but in order to give it expres-
sion we have to look upon it as something well worth doing.

The August, 1962, issue will be published on July 31st, 1962. Order it nowl
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THE HYDROF1N
IHAVE learned by experience that it is almost

impossible to describe in words how a hydro -
toil boat, can get out of the water and " fly "

over the wave tops and totally impossible to
convince anybody except by the use of cine film.
For this reason I don't even try any more and
in this article I will not do any more than give
your readers some food for thought:

The curved shapes on the sea which we call
waves only really affect a region about 10 to 20
feet deep, below which we have almost undis-
turbed water from which steady lift can be taken,
and above which we have air in which a vehicle
can " fly " very comfortably. Furthermore the
actual proportions of a 20ft wave are very different
to those breakers that we see on a beach. As soon
as we get out to sea beyond the breakers we find
waves of a very different shape and in fact in
Naval Architecture it is the custom to stress a
hull in the most severe position in a wave, the
proportions of the latter being taken as height
=1/20th of the length. Now small waves it is
true, will show more difficult proportions which
simply means that if we can make a hydrofoil
work in small size it will be a great deal easier
when blown up.

Suppose for instance that we consider the 20ft
wave and with long struts we lift our hull up 15ft
leaving 5ft to 'be cleared by a heaving motion.
If the distance between crests is 20 x 20 or 400ft
we only have to rise lift per 100ft which is

An example of Manual Control.

Incidence
By Christopher Hook

r.

nothing spectacular and still provides perfectly
comfortable sea travel (money back for all those
who are sick')

How lone will such a ship be? Only about 130ft.
Where now is the need for titanic proportions to
cope with waves? Gone with the wind and the
old method of displacement.

Hydrofoils have got a bad name simply because
the need to lift up really high was not foreseen.
It was thought that it would suffice to lift the

Conversion kit fitted to Dumphy moulded ply hull.
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This highly simplified model can be built in a few
hours and when towed at some 8-10 m.p.h. will
demonstrate the remarkable stability and sea-
worthiness of an incidence control system. It will

negotiate waves of 5ft high with ease.

Feeler arm and skid should be made of balsa.
The foil incidence rod must be made adjustable
for length and the model is trimmed by this
means. Tail incidence can be fixed after the first
trial. Foils of different sizes may be fitted but a
fair average size for a start will be about Ssq in.
of total area per lb. The vertical struts must be
fitted strictly parallel to avoid air entry. Efficiency
will be low but the model is well worth building.

controlled hydrofoil boat

hull just out to go like smoke and this
is true on a flat calm. But a boat that
fails to work as soon as the wind gets up
is just a joke, particularly in our climate,
but wait : there was really rather more
to it than that. That was only part of
the story. Another thing that foxed
the pioneers was air bleed, which
they confused with cavitation which is
something quite different. Possibly I
was lucky in that I spotted air bleed on
a heavily loaded model at Cowes and
was able to re -design my strut and foil
assembly in such a way as to eliminate
this effect completely. Some years
previously, in the same town, this
trouble had caused the failure of a large
full sized hydrofoil boat at great cost.

If you approach the back of a spoon
to a running tap you will find that the
camber causes the spoon to be drawn
into the jet instead of being pushed out
and this is, broadly speaking the
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evo"

FEELER UP

B

FEELER
DOWN

t pS

AC -b -

II. ACTIVE

LATERAL STABILITY

2. twayl

The high line of flight possible with incidence
control is due to the powerful righting moments
given by a combination of more positive lift on the
lower side with negative lift on the upper. This
has been called " active lateral stability" in contrast
to " passive lateral stability" given by the fixed
incidence system. This would of course tend to
render banking impossible were it not for the
addition of the pilot's correcting mechanism. The
requirement for lateral stability with the "passive"
type is that on heeling the new area brought into
play Qs must produce a lifting force directed

to a point 0 where 0 is above C.G.

An example of Vee Foil system.

lifting effect of the- top side of a hydrofoil.
Strong negative pressures are generated, in fact
a partial vacuum, into which air will run if it
gets a chance. Of course the strut connecting the
foil to the boat provides just the " conductor "
that the air wants and, in the turbulent region
behind this it will run down and " flood " the
top side of the foil, effectively destroying the lift.
If this happens on a front set of a tandem hydro-
foil arrangement the resulting loss of lift causes
the bow to drop and suddenly the lift from all
the foils changes sign, slamming the hull with
great force on to the water or into a wave front.
This explains why the simple idea of fitting foils
under a boat at the end of some stream lined
legs cannot work. When the foils begin to lift
they go on, right to the surface where, air running
in to the top camber, lift is lost and the boat
plunges. Here the air is lost and the cycle will
re -commence. Thus control in altitude is the first
requirement and for this two different schemes
exist, the workings of which must be understood.

July, 1962

In the well-known formula for Lift

L = CL.P.V2S
2 (Units are lbs, ft, secs)

the second term is a density constant (almost unity
in the case of water) and the third is the speed,
which leaves us with the first or the last term
to " adjust " to obtain our required control in
altitude with respect to the surface.

Now for a calm surface where the interface is
a well defined line the last term is the best to
use. We build our hydrofoils in Vee shape so
that, as speed increases, these will rise higher and
higher on to the apex and thus a reefing effect
is obtained which is good: the trouble is that,
due to the V2 term, the area required at take
off is about 4 times that required for normal flight
and this, poised above the surface, coming into
action at each wave, is a cause of trouble in a
rough sea and severely limits the open sea per-
formance of this method. Furthermore, as the
foil lifts and the engaged portion contracts towards
the center line, so the hull becomes less stable
and this is a limiting factor on the wave clearance
obtainable for this type.

The other scheme, known as incidence control,
makes no attempt to reef but uses a fully sub-
merged foil system and no emerged parts. (For
reasons which would take too much space to
explain here the efficiency of the two systems is
the same.) The first term is a co -efficient of lift
obtainable from aerofoil polar graphs and, with
only slight differences, immediately adaptable to
hydrofoils. Any aeromodeller knows that four and
five times the flying CL value is readily obtainable
by increasing the incidence so we require no
emerged reserve area for take off and our lateral
stability is so powerful that we can lift three times
higher than the other system and thus really ignore
small waves so long as we provide a suitable
" signal " to the incidence change connecting rod.

First of all the control may be purely manual,
using a joy -stick as in an aircraft and if the foil
is mounted on a pivot located near its C.P. the
force required to change the angle of attack is a
very small one and easily handled by a control
column in a small boat. The trouble is that the
pilot will soon tire of the job of running the foil
just beneath the surface even in calm water and in
a rough sea it becomes altogether too difficult so
that an automatic pilot is the next requirement.

(Concluded on page 469)
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LEARNING
TO FIGURE
Fig. 1.

CHILDREN in the infant school-the five to
seven year olds-have a difficult time in
learning the basics in arithmetic. For

example when we see the numeral 4 we know that
it is four and associate it with four individual
items. But to the child just beginning to count
the symbol 4 is meaningless and hence the use of
the box shown in Fig. 1.

The box shows the child a number of dots
-domino style-and a row of numbers, one to
six. By pressing the correct button linking up the
number of dots with the appropriate symbol then
a light comes on. In this case (Fig. 1) the child
sees four dots in the Perspex covered window and
has pressed the button under the symbol 4. This
being the correct response the light above the
Perspex window glows showing the youngster that
it has made a correct choice. If the wrong button
is pressed then of course no light is seen. The
children enjoy this number -recognition game and
at the same time remember and the first hurdle
in " learning to figure " is overcome.

Children, by using the box, soon learn to asso-
ciate number symbols with visual objects. The
number card and the domino type disc, which is
rotated by a knob on the box top, can be changed
if desired to give further practice in the numbers
6 to 10.
The Electrical Circuit

The electrical circuit is as shown in Fig. 2. The
switch is a six -way radio type rotating one with a
fairly long spindle about 21in. to 3in. The reason
for this is that the rotating disc and control knob
must be attached to the spindle, also a bracket to
keep the switch in position.

The numbers shown on the switch are not con-
secutive but are the order of . the number of dots
shown in the window as the knob is rotated in
either direction.

BY SCHOOLMASTER
The circuit is easily understood. If the rotating

switch is in position 1 (Fig. 2) then one dot is
shown in the window. It can be seen that the
circuit can only be completed if push button 1 is
pressed, and of course the same thing applies to
any other position of the rotating switch.

Rotating Disc
The rotating disc is the lid of a " National Dried

Milk " tin. This gives a disc of a suitable diameter
and the lid rim gives the rigidity required.

The disc is divided into six sections and the
dots are marked on each section. In order to have
the maximum window size work right up to the
edge of the lid.

A -in. diameter hole is drilled through the centre
of the disc and a lin. diameter radio coupling
soldered into position on the underside of the
lid. The coupling grub screw now holds the lid
in position on the switch spindle.

If discs have to be changed then the control knob
and disc can be removed from the spindle by
simply slackening the grub screws.

(Concluded on page 443)
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LIFT
FAN

FLIGHT
RESEARCH

DESCRIBING AMERICA'S NEW
VERTICAL TAKE -OFF

AIRCRAFT NOW BEING
DEVELOPED FOR MILITARY

SERVICE By Donald S Fraser

THE recent news, announced by Minister of
Aviation Peter Thorneycroft, that further
operations on the British -built, revolutionary

' Fairey Rotodyne were to be abandoned was most
disappointing. Eleven million pounds had been
spent on this-what had been hailed as a great
British achievement-but production orders were
strangely lacking. The craft, a 48 -seater airliner,
capable of rising or descending like a helicopter,
was not considered, evidently, as a good
commercial proposition.

Now comes the news, from America, of a Fan -
in -Wing, VTOL Aircraft Research Programme
which has similar characteristics to the Fairey
Rotodyne project.

At one time a military version of the Rotodyne
was planned, but the Government decided to forgo
the operational advances offered in view of the cost
involved.

Now the U.S. Army, however, feels that VTOL
aircraft can make a major contribution to mobility;
will ensure close co-ordination with the ground
elements being supported, and will greatly reduce
the Army's requirements for prepared landing
fields and other fixed -base facilities in forward
combat areas.

In view of all this, two fan -in -wing aircraft will
be designed and built to take off vertically and then

Lift Fan
Unit.

enter a conventional flight pattern at speeds of 500
miles an hour or more. This dual capability of
" straight -up " take -offs and great forward speed
means that such aircraft will be capable of operat-
ing from small, widely dispersed areas where no
airfields exist.

The purpose of the U.S. Lift Fan Flight
Research Programme is to evaluate the flight
characteristics of the lift fan propulsion system in
hover and transition and to demonstrate in flight
that the fan -in -wing configuration is compatible
with high subsonic -speed aircraft requirements.
The U.S. Army flight research airplane will be
designed to fly at 450 knots.

Phase 1 of this project covers 16 months and
includes completion of the first airplane and pro-
pulsion and aircraft components for the second
airplane. The Air Force is supplying the J85
engines and diverter valves for the programme.

The lift -fan propulsion system, which is being
designed by General Electric's Flight Propulsion
Laboratories, consists basically of a J85 engine and
a tip turbine driven lift fan, 6ft. in diameter,
which can be installed in either wings or fuselage.
For vertical flight a diverter valve directs the jet
exhaust to the tip turbine to drive the lift fan. The

. fan multiplies the available thrust of the basic
engine which is sized for cruise conditions. For
forward flight, the diverter valve closes the fan off.
and allows operation as a conventional jet aircraft.

The U.S. Army flight research aircraft, which
will be designed and built by the Ryan Aero-
nautical Company, will use the wing -mounted
configuration. The exhaust from each engine is
divided to drive both fans for engine -out safety.
With one engine inoperative, both fans can still
provide about 60% of their design lift.

General Electric and Ryan both have extensive
backgrounds in V/STOL research and develop-
ment. More than 160 hours of lift fan testing has
been completed to date. Much of it has been
carried out with lift fan hardware installed in a
full scale aircraft wind tunnel model at the National
Aeronautics and Space Administration's Ames
Research Centre, Moffet Field, California.



Additional testing of two complete propulsion
systems, in a new fan -in -wing model, is now under
way at Ames. The U.S. Air Force has contributed
substantially to the support of this programme.

Previous Ryan V/STOL aircraft are the X13,
the world's first jet VTOL aircraft; the VZ-3RY,
now being test -flown by NASA to demonstrate the
deflected -slipstream principle; and the U.S. Army's
first STOL airplane, the YO -51 Dragonfly, pro-
duced more than 20 years ago.

Technical data on the VTOL propulsion system
is as follows:

SPECIFICATIONS
Lift thrust
SFC
Horizontal thrust
SFC
Fan pressure ratio
Fan tip diameter
Fan tip speed
Design speed
Lift fan maximum thickness
Fan installed dimension distance

between wing spars
Gas generator maximum diameter

(less accessories)
Gas generator length (no afterburner)
Total system weight
Thrust -to -weight ratio

Thrust -to -weight ratio
Exit louvre variation

Fan air flow

7430 lb
0.34 lb/lb-hr
2580 lb
0.98 lb/lb-hr
1.1

62.5in.
720 ft sec
2640 rpm
14.4in.

76in.

LIFT FAN UNIT
 Scroll-Hot gas flow enters circular scroll inlet

and is split into two arms of the scroll where
gas is directed at blades of the tip turbine.

 Tip turbine-Single stage impulse turbine
mounted on rim of fan driven by jet exhaust
gases to turn the lift fan.

 Lift fan-A single stage axial flow compressor.
Below the fan are variable exit louvres to
control direction of airflow for hover, transition
from vertical to horizontal flight or vice -versa,
and acceleration. Louvres close during normal
cruise, presenting smooth wing surface.

I 7.75in.
80in.
1145 lb
6.5 : I (lift and
cruise combined)
9.4 : I (lift only)
Minus 15 deg. reverse
thrust to plus 40 deg.
forward thrust
535 lb;sec

BASIC GAS GENERATOR
 GE J85-5 turbojet engine
 Engine used without afterburner
 Fixed conical nozzle mounted at rear of engine

DIVERTER VALVE
 Directs gas flow from turbojet engine to tip -mounted

drive turbine

Trim and pitch fart

Diverter valve.

Cutaway view of Lift
Fan aircraft.

Lift fan.

DESIGN FEATURES
Flexibility of mounting configurations.
Can be mounted in the wing or in a
fuselage. Gas generator can be mounted in
a variety of positions in relation to the fan.
Can be used as pure lift engine by replacing
diverter valve with elbow and removing
exit louvres.
Fan can be used with several gas generators
without compromising system simplicity
or performance.
System is lightweight, compact, and pro-
vides high performance.

When successfully concluded, this new
programme will represent a major step
forward in the U.S. Army's search for a
practical VTOL propulsion system.

Turbojet engines.
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LATH E
GADGETS

PLANING ATTACHMENT

By L. C. MASON

SLOTS, keyways, and similar grooves required
to be machined along shafts or in the bores of
wheels and gears are very conveniently carried

out by planing. While the lathe is chiefly con-
cerned with producing round shapes, it can very
well carry out light planing operations. The
obvious way to do this is to mount the appropriate
tool in the toolpost and rack the saddle back and
forth along the bed with the hand wheel. While
this works, it is not a very good idea, as it imposes
a strain on the rack and pinion gear which it was
not designed to withstand.

A much better arrangement is to utilise the tool
movement of the lathe, but to provide the thrust in
some other way. The accessory described does
this, and at the same time makes it possible for
the tool to move along a line at an angle to the
normal lathe slide movements. In this way it is
quite simple to plane keyways in taper wheel
seatings on shafts or in taper -bored components.

If the saddle is racked along the bed for the tool
movement, the tool point can only travel in a line
parallel to the lathe bed. However, if the move-
ment is provided by the topslide, this can be set
over to any desired angle to the centre line along
which it is desired to move the tool.

The normal tool holding arrangements are
retained to mount the slotting tool, but the topslide
feedscrew is not required. This is therefore
removed complete with the topslide endplate. In
place of the endplate is mounted a block, drilled
to take a stout pin on which swivels one end of a
pair of swing links. The links are attached by a
similar pin at their outer ends to a hand lever,
which provides the thrust for moving the topslide.
The lever pivots on a short column riveted to a
clamp plate bolted to the cross -slide behind the
topslide. As the clamp plate for the fulcrum column
is mounted on the cross slide by only one stud, it
can be located in any position suitable to the lever
to give straight line thrust to the topslide, at what-
ever angle that may be set.

The dimensions for the topslide block are not
at all critical, with the exception of the two bolt
holes for attaching it to the topslide. So when the
block is shaped up and the link pin hole drilled,
use the topslide endplate as a template to get the
hole spacing on the block exactly the same. In use,
the block is attached to the topslide by the same
pair of bolts as held the endplate.

The lever is a simple affair made up from a
couple of lengths of tin. x kin. black mild steel
strip. The two blocks carrying holes for the pins
are riveted to the strips with iron rivets. With
the lever cut to a convenient length, a simple
wooden handle is added. Two strips of wood, one
each side of the lever, are held in position by
woodscrews which pass through clearance holes in
the lever. The strips are roughly shaped rectangular
bars when first screwed into position, being shaped
up to a comfortable grip when fixed.

All the pieces are just drilling and filing jobs.
The pins are silver steel because of the wearing
qualities of that material. There is no special
significance in the spring circlip method of retain-
ing the pins except that it is neat, and keeps the
length of the pins down to the minimum. Make
the fulcrum pin and its base plate last. With the
other components completed, you can bolt the top -
slide block in place, with the links and lever
already attached. Lay the piece of plate which it
is proposed to use for the clamp plate in position
on the cross slide, then it is a simple matter to
measure from the surface of the plate to the under-
side of the lever at the pivot end. This gives the
length of the fulcrum column which supports the
back end of the lever, so that the lever is level and
the swing action quite free. Make the main part
of the column appreciably bigger than the pin
itself, not only to provide a generous supporting
collar below the lever, but also to give as big a con-
tact area as possible on the base plate. The bigger
this area is, the stiffer will be the whole mounting.
Turn a spigot on the bottom of the pin a close fit
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Drill 3/16" jigged
from topslide
end plate
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Details of Lever Attachment.

5,6

3/4"x1/; black M.S.strips
1/4.rad. either side of blocks

riveted right through
516 dia.

3/8"dia.

11;thick 1/4 dia.
holes

for the hole in the base plate. Countersink the hole
in the plate underneath and rivet the pin tightly in
position, filing down flush after riveting.

To bring the attachment into use, remove the
two screws securing the topslide endplate, and run
the feedscrew back completely out. This will bring
with it the proper endplate, which can be left on
the screw as a unit ready for replacement. Fit the
substitute block, using the same two screws, slip
the fulcrum pin through the end of the lever from
underneath, locate and clamp down the plate, and
all is ready.

It might be mentioned that a keyway planing
tool is much like a parting tool laid on its side, a
small one shaped up on the end of a piece round
tool steel and used in a toolpost boring bar being
the most convenient form for planing keyways in
bores. The toolpost and height gauge already
described lend themselves very well to use with
the planing attachment.

Handle and length
as convenient

Learning to Figure
(Concluded from page 439)

Push Buttons
The push buttons are of the simplest design as

shown in Fig. 3. When the Perspex rod is
depressed to its limit this pushes the spring metal
contact against the common return strip. The
return strip, made from strip tin, is mounted on
a wooden block for rigidity. This is necessary in
view of the rough handling expected from children.

A metal pin through the base of the Perspex
rod is all that is required to prevent the rod from
being removed or lost.
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Fig. 1.-The completed Mask and Guide.

July, 1962

The arm must be long enough to extend some
distance beyond the front of the- viewfinder, or the
lines on the graticule will not be clearly visible but
will tend to appear blurred. This extension will be
1 to 2in., depending on the viewfinder, and is best
found by experiment in individual cases. A step cut
in the top face of the stem gives accurate position-
ing of the arm.

The aperture in the frame need not be precisely
cut, provided that it does not intrude on the field
of view seen through the finder. When the frame
has been assembled to the other metal parts, it
should be blackened to prevent dazzle caused by
light reflecting into the viewfinder window. The
remainder of the mask unit may be blackened or
finished in any other way desired.

The graticule is made by drawing regularly
spaced lines, both vertically and horizontally, on a
rectangle of thin transparent plastic or clear film.
The spacing and number of lines are unimportant
provided that the ruled area covers the entire view

(Concluded on page 455)mask Siz guide
FOR MULTIPLE PHOTOGRAPHY

By A. E. Bensusan
HITHERTO, the making of several photo-

graphic images in planned juxtaposition on
the same negative has been the prerogative

of those -owning cameras with rear focusing screens
which could be drawn on with a grease crayon.
The device described here enables the user of any
camera having a direct vision viewfinder, whether
of the optical or open -frame type, tc cope
adequately with the matter.

Owing to the slight amount of parallax between
the viewfinder and the lens, very close positioning
of the different components on the one negative
should be avoided at extremely short ranges. Even
an automatically compensating viewfinder does not
get over this difficulty owing to the difference in
viewpoint. However, at ranges over six feet no
allowances need be made.

The Mask
The mask shown in Fig. 2 was made to suit an

Agfa Silette 35mm. camera which has its accessory
shoe mounted on the top plate immediately over
the viewfinder. Slight alteration may be necessary
to fit other makes and models of camera. The
basic Darts are a foot to fit the shoe, a short stem
to raise the arm above the top of the shoe, a con-
necting arm, a frame to locate in front of the
camera viewfinder and a hand -drawn graticule. The
metal parts may be made of brass or steel, with
soldered or brazed joints, or aluminium alloy
secured with rivets or one of the epoxy resins such
as Araldite.

V3; r TO suit
camera4 l I 75

.1I
To suit camerai

7 . i
16 SWG /

4

2

271 or to scht
camera

1

...11
,6 SWG "...-
/6 SWG -r".---

REMOVE SHARP CORNERS

41

3'19 suit
camera

Fig. 2.-Viewfinder Mask.
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U.S. Project
Mohole is
designed to
reveal the
secrets of
our planet's
interior
By "Our Science Reporter"

445

The U.S, navy vessel Cuss 1.
NOTHING succeeds like trying, even if the problem does

look impossible. Scientists, whose work -a -day lives
revolve around, seemingly, unanswerable queries, never

give up, even after they do find the solution.
Having, during the past few years, progressed well on their

way to finding out " How High Is Up ", they are now inter-
ested in trying to learn " How Low Is Down ". This informa-
tion, when and if they are successful, will complement the
extensive space programmes being carried out, and may prove
to be one of the most dramatic, and valuable, scientific under-
takings of the century. Research in this direction (it is known
as Inner Space), could provide clues to the origin of the solar
system; whether the magnetic poles have wandered throughout
geologic history; if the planet is becoming hotter or cooler; fill
in some gaps in man's knowledge about the origin and evolu-
tion of life, and answer many problems from the past which
would be invaluable in the future. Geophysicists will be able
to estimate the density of the earth's material all the way to the
earth's centre from samples of rock taken deep in the crust.
Then the age of the earth's crust and mantle will be no longer
in doubt.

With all this in view, U.S. scientists are concerned in a large-
scale, deep-sea drilling project-called Project Mohole-
designed to reveal these secrets of the earth's interior. Russian
scientists, too, are reported to be doing the same thing.

Apparently, the earth's crust-a layer of slag -like veneer of
light granite rock-is relatively thinner at the bottom of an
ocean than it is under land areas. Under shallow ocean basins
it might be only five miles or so thick, against anything up to 30
miles under land. Consequently, all inner space research, with
special equipment, is taking place at sea.
The top deck of the Cuss 1, showing some of the 8,500ft of

drill pipe racked ready for use.
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Underlying this crust is the earth's mantle-a
dense plastic -like material-and the two are
separated by a dividing line known as the Mohoro-
vicic Discontinuity, or Moho, named after a
Yugoslav scientist who identified it as the area
wherea sudden change occurs in the structure of
the earth. It is this dividing line, the mysterious
Moho, that engineers and scientists are now trying
to penetrate, in order to reach the earth's 1,800
mile thick Mantle.

The hole that is being drilled is the deepest ever
attempted. It is taking place beneath the wind-
swept surface of the Pacific, off the coast of
Mexico. Eventually, it may be necessary to drill
through water 3.4 miles deep into a thickness of
some 15,000ft of rock, making a total of 32,000ft (six
miles). The deepest hole ever drilled on land is
just over 25,000 ft (4.7 miles). Engineerin:,, diffi-
culties involved in this project are tremendous, and
involve bringing to the surface-through special
pipelines connected to a sort of floating platform-
samples of the ocean's bottom sediment, and cores
removed from beneath the ocean floor in the
primordial crust, Moho and Mantle of the earth.

Being used for Project Mohole is the U.S. Navy
vessel Cuss 1. She is unmoored, but held in
position by means of four diesel steering motors.
Her position is maintained by four or five buoys
anchored to the bottom. These buoys are equipped
with sonar transponders, or " pingers ", which
respond to sound waves from the ship. Electronic
equipment on the vessel translates the signals
received into distance, whereby the pilot can
determine the ships position over the hole.

The Cuss 1 has many special features, including
a derrick specially designed to withstand ship
motions; horizontal drill pipe racking; a steel floor
foundation unit that can support the wellhead and
casing strings; an automatic all-weather drill pipe
handling system; an unusually strong and flexible
anchor system and a flexible and removable con-
nection between the wellhead and the ship.

The drilling method being used is the standard
rotary method used on land by the petroleum

The drilling platform of the Cuss 1.
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industry. A main objective of the operation is to
confirm the engineering computations of the
forces and stresses acting on the ship and the drill
pipe, the determination of optimum rotation speed
and the necessary amount of weight on the bit.

All holes are uncased. In other words, the only
connection between the ship and the sea floor will
be the drill pipe itself. This means that once a
bit has been withdrawn from a hole, that hole
cannot be re-entered. All sampling and measuring
operations, therefore, must be conducted by lower-
ing tools and instruments through the drill pipe
on the cable, or wire line. A core barrel has been
specially designed which can be retrieved through
the drill pipe in an attempt to obtain continuous
cores of the entire soft sediment section. Diamond
drills are being used in all holes as both very hard,
and very soft, rocks are being encountered.

How Low Is Down? Well, figuring on the
earth's diameter being 8,000 miles, the distance to
the earth's innermost core would be 4,000 miles,
which is a long way to go-with a drill. The
present ultimate goal, however, is to reach the
earth's mantle and bring to the surface samples of
what are lying there. These core samples may
reveal an uninterrupted record of the earth's
development for two billion years, as somewhere,
buried under tons of sediment, is the earth's
original face, dotted by a layer of ancient meteorites
that fell from the heavens eons ago.

Project Mohole is a significant operation. It
will probe into new, and totally unknown, regions
of the earth. All that is known now is by indirect
evidence. Seismic waves have told scientists a
great deal, but much of this theory could now be
corroborated by actual samples.

The Mohole idea, originally conceived by
scientists of Princeton University and the
University of California, is being carried out by
the U.S. National Academy of Sciences with grants
from the National Science Foundation. The cost
of the project will run into many millions of
dollars.

Drilling pipe guide shoe, beneath the hull of Cuss 1,
being checked by workmen.
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A blowpipe
for brazing
Small fittings

APROBLEM which frequently confronts the
owner of a small workshop arises when he
wishes to obtain a tiny hot flame having a

high enough temperature to allow him to braze or
silver -solder small details, but this is not difficult
to overcome if an air supply is available to use in
conjunction with the usual domestic gas from the
mains, and the solution is seen in Fig. 1 which
shows a simple piece of equipment easily made from
scrap ends of material and a standard gas cock.

The use of a vacuum cleaner as a source of air
supply is feasible but a small compressor and tank
is obviously much better, and both gas and air are
introduced from their respective sources with the
aid of the armoured tube normally used for gas
fires and pokers. Rubber connectors are readily
available from gas company showrooms and a
similar type of nipple is provided on both the gas
and air inlet tubes on this torch as those used for
the orthodox gas fire.

Brass tube is best suited for these details because
it bends easily and does not rust if the torch is out
of commission for several months, so use a piece of
thin. or gin. diameter and bend the air inlet as
will then enable the constructor to scribe a line

Fig.

By John Waller

shown in Fig. 1. The bend is necessary to allow
the tube to clear the gas cock and an easy bend
ensures this clearance and at the same time preserv-
ing the good looks of the torch. Fill the tube with
fine sand, gently damp this down a little at a time-
you must obviously plug the other end temporarily
during the bending operation-with the aid of a
small stick which can pass through the tube, until a
solid detail is secured. Tube of this size can be
bent by hand and to obtain the required bend,
mark out the curvature on a piece of paper and use
this as a template. When the desired shape is
accomplished, remove the plugs and allow the sand
to drop out, but do take care not to kink the tube
as this looks unsightly and gives the impression of
poor workmanship. If the tube is hard and proves
difficult to bend, heat it in the domestic fire and
then plunge it in water.

The brass mixing tube is attached to the air
supply by providing it with a shouldered plug
and brazing this to the air tube, but before
attaching this member the opposite end of the
air tube is fitted with a nipple which is drilled 13,,in.
for the passage of the air. Again this item is brazed

(Concluded on page 469)
1.-Constructional details.

3'
Screw or biaze

to tube
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1//

5/gar lry tube
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bend to shape
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1.2iircolt stabilised
1=04201101/1EXI.
'S`XY3P013011-Zir

IT will be remembered that the Transistorised
Exposure Timer recently described in the May
issue was designed to run off a 12V battery or

stabilised supply.
The circuit diagram for a suitable power supply

is shown in Fig. 1. The circuit is a straightforward
full wave voltage doubler followed by a smoothing
filter and a Zener diode stabiliser. The mains trans-
former used is a standard 6.3V heater transformer,
the current required being quite small-something
in the order of 40mA. Diodes Dl and D2 and
capacitors Cl and C2 form the voltage doubling
circuit.

During the first half cycle of the incoming mains
voltage, point A is positive and point B is negative
and current will flow through diode D2, charging
capacitor C2 to the supply voltage (6.3V). During
the next half cycle, point B will be positive and
point A negative. Therefore capacitor Cl will be
charged and, as both capacitors are now charged,
the final voltage across the load will be twice that
of the supply. This applies only if the load is draw-
ing no current, and, in a practical case, current
drain will prevent the capacitors from reaching
their full charge, and the voltage will never be quite
double that of the supply. This means that we
might not quite manage to obtain 12V from the
voltage doubler. However, if we connect a capa-

LIST OF COMPONENTS
TI 6.3V heater transformer.
D1, D2, G.E.C. SX641 or similar.
D3 G.E.C. SX56 or other 5.6V Zener

diode.
D4 G.E.C. SX63 or other 6.3V Zener

diode.
Cl 100mfd. 12V electrolytic.
C2 100mfd. 12V electrolytic.
C3 50mfd. 25V electrolytic.
C4 100mfd. 12V electrolytic.
R1 51051 5% 1W.
S1 single pole single throw (S3 in

timer).

Fig. 1.-Circuit diagram of Power Supply.

To
T

By D. Watkins
citor input smoothing filter, formed by C3, RI, and
C4, across the output, assuming that the capacitor
C3 is reasonably large, the voltage developed across
this capacitor will be the peak value of the output
(1.414 times the R.M.S. value) in other words,
about 17V. This is now dropped to 12V by resistor
Ri, and any ripple smoothed out by C4. Diodes
D3 and D4 are Zener diodes which have the
property of maintaining the voltage across them
at a steady rate when the input to them is at a
higher voltage, i.e. if, in this case, the input voltage
to the diodes is anything above 12V, the diodes will
keep the output at 12V irrespective of the current
being drawn by the load.

Construction
The unit is constructed upon a five -way tag -

board as shown in Fig. 2.
Connect together tags 5, 7 and 10.
Connect capacitor C2 between tags 1 and 6 with

the positive end on tag 6: connect capacitor Cl
between tags 3 and 6 with the positive end on
tag 3: connect diode D2 between tags 1 and 2 with
the cathode (red) end on tag 2: connect diode D1
between tags 2 and 3 with the cathode on tag 3:
connect resistor RI between tags 3 and 8:

(Concluded on page 468)

Fig. 2.-Tag-board layout.
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Man from Mars?
WHAT does the average well -dressed scientist

look like? Not always the dignified,
scholarly -appearing gentleman we assume

in our mind's eye.
For instance, the deep -sea -diver -looking -

character, in the illustration, is a scientist. He deals
not only with theoretical calculations, but with their
practical applications. This particular scientist is
working on the development of new fuel cell com-
pounds to contain the furious new propellants for
space rockets and missiles.

Garbed in this protective suit, the scientist is
preparing to transfer acid from a storage container
to an experimental tank filled with rocket fuel.

The tank is then subjected to a continuous
expulsion cycle to determine its durability, com-
patibility and diffusion. The " Martian -type " suit
protects him from fumes that may be discharged
during tests.

Tail section
showing
pusher
prop.

Man Powered Aircraft at Hatfield
ACONFERENCE on Man Powered Aircraft

took place at Hatfield Aerodrome on Satur- Photograph (Left) shows:-Pilot 7. C. Wimpenty,
day, May 19th. The Royal Aeronautical at the controls of "Puffin"-he flew this aircraft

Society Man Powered Aircraft Groups " Puffin " for 993 yards-with him is 7. H. Phillips, who
was on show. did the flight trials in the aircraft.

449
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A NOVEL
LIGHT CONTROLLED VEHICLE

July, 1962

THIS little " toy " is most interesting in
operation and is not very difficult to make.
The " heart " of the vehicle is adapted from

the " Liton " photo -electric parking switch which
is supplied by St. John's Radio of 156 St. John's
Hill, London S.W.11. This unit may be bought
ready made or may be obtained in kit form. The
writer is extremely grateful for the kind help and
co-operation, he received from this firm during the
construction.

In the original unit a secondary relay is used to
switch the side -lights of a parked car on at dusk
and off at dawn. In Icarus this relay is used to
switch on and off a small electric motor.

The vehicle comprises a scanning unit mounted
on the same axis as the front steering wheel, a
simple transistor amplifier, two relays and the
necessary batteries. A small electric motor (Mighty
Midget or similar) is used as a scanning motor and
drives the scanner, and the steering wheel, through
360 deg. A second motor drives the rear wheels
through a worm reduction gear.

This is how the machine operates. When switched
on the vehicle remains stationary and the front
wheel with its scanner unit revolves slowly, look-
ing for a light to home on. The photo -cells are
fitted with a cowl that makes them directional by
cutting out incidental light. A light -source, such
as a powerful hand torch, is then switched on and
focused on the revolving scanner. On picking up
the light beam the photo -cells click the relay (A)
and the scanner motor circuit is opened, causing the
scanner head to fix on the light -source. At the
same time relay (B) is clicked and switches on the
drive motor to the rear wheels, causing the vehicle
to move forward in whichever direction the scanner,
and therefore the front wheel, is facing. It continues
to move forward until it moves out of the light
beam and the sequence is reversed. The scanner,
on losing the light -source, starts scanning again and
the drive motor circuit is opened causing the vehicle

to stop moving forward. On the next revolution of
the scanner the light is once more picked up and
the sequence is repeated. This sequence of opera-
tion is continued until the scanner fixes on the
light source dead ahead. When this happens the
vehicle will move directly towards it.

Fig. 1 shows the circuit in schematic form. The
unit, as supplied, is complete with full details of
construction and adjusting. Icarus does not alter
the original apparatus, it merely drives motors
instead of lighting lights.

Construction
Before starting work, bear in mind that the

essentials of the vehicle are a sturdy chassis, a small
electric motor driving the rear wheels through a

Fig. 1. ---Circuit details.

Steering
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worm reduction, a scanning unit and the Liton
unit. Dimensions given are purely for guidance. Photocells glued

The main thing to go for is a freely revolving to 05 plywood.

steering head and really good contact between the
brushes and the copper rings, so that no " power "
is lost between the photo -cells and the amplifier.

Make a start on the chassis. This is made from a
14in. x 6in. x kin. sheet of Paxolin, Bakelite or Brushes bearing
wood. This provides a sturdy base for the corn- against copper
ponents and is easily drilled. The rear drive motor rings connected

is mounted on a wooden block and drives the rear to photo cells.

axle through a worm gear (see Fig. 3). Nylon gear-
ing can be obtained in most model shops.

The front block is shaped as shown in Fig. 2 and
is made from hardwood. A hole of suitable diameter
to make the ball bearing cages a force fit is drilled Wooden rod.
in the projection as shown. The brush supporting
arm is screwed to the right hand side of the front
block with wood screws and the brushes themselves
are screwed to this support. The brushes may be
made of thin copper or brass strip, those in the
original being made from draught excluder.

The block is bolted to the chassis through the Ball race fit$
lugs at each side. into hole in

block.

Steering Head
This is quite simple and consists of a 6in. length

of join, dowel with two kin. lengths of copper tub-
ing forced on near the top. A shallow channel will
have to be cut under the top one to allow the lead
from the scanner to get to the lower one.

The pulley on the steering head should be
roughly 21in. in diameter and can quite simply be
cut from plywood using a fret saw and then filing
a Vee round the edge. This is pushed on the shaft
before forcing it into the bearings. Boll

At the top end of the steering head is the scanner
itself. This consists of a 21in. x x kin. piece
of wood with a lkin. back pinned to it. The photo-
cells are glued to the back and the two leads taken
to the copper rings. Note that, while one cell is
frequently sufficient, the original had two in parallel.
The cowl over the cells is made from tin pinned
to the scanner. After fitting the shaft into the bear-
ings the front wheel may be mounted. Fig. 2 shows
how this is done. The front wheel, like the two rear
wheels, should have soft rubber tyres to protect
the relays from road shocks.

Wooden
block. 2

Steering wheel.

Fig. 2.-Front
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Scanner.
(without hood).

Leads to

Wooden arm
attached to
side of block belOot

Motor
driving
scanner.

Washer
soldered
each side

SECTION OF
STEERING WHEEL.

block details.

Scanning Drive Unit Fig. 3 (Below).-Rear drive motor.
The diagrams show how this is made. Note

that the unit is mounted on a sub assembly, the
completed unit being bolted to the main chassis
with long kin, bolts. This enables the two pulleys
to be accurately lined up. Once again, the drive is
taken through a worm reduction gear to allow the
scanner to revolve at a reasonably slow speed.

Amplifier
In the original this was made from scratch and

was assembled on a sub chassis mounted on small
wooden blocks which were finally bolted to the
main unit. It would, however, be much simpler to
use the completed unit as supplied and this may be
bolted direct to the chassis.

As already mentioned, the Liton unit is supplied
complete with instructions about wiring up and this
is very simple. The only difference lies in the relay
which, instead of lighting car parking lights or

(Concluded on page 453)

Supporting

Motor driving
back wheels.

Cut away porno§
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Fig. I. - The
completed
Telescope.

THIS telescope will easily show some of the
nine moons of the planet Jupiter, the craters
of the moon, as well as other interesting

celestial phenomena.
To make the telescope you will require a

spectacle lens, obtainable from any optician, and
two jewellers' eyeglasses. For the rest of the
telescope cardboard tubes are used, postal tubes
are ideal. The main tube carries the spectacle lens,
or object glass, and is 36in. long, the diameter
depending upon the width of the lens used.
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Another smaller tube is required about 15in. long,
this tube carries the eyepiece and must be a firm
but free sliding fit in the larger tube. Should the
smaller tube be too slack to fit in the larger one it
may be built up to fit by pasting a sheet of paper
on to it. Several sheets of paper may be pasted on
if necessary, so long as they are quite smooth. It
is best to obtain the lenses first, since these
determine the diameter of tl.z tube required.

The Lenses
The spectacle lens should have a focal length of

40in., and be of as large a diameter as possible.
The eyepiece is made from two jewellers' eye-
glasses, and these are obtainable in focal lengths
from 2 to 4in. Obtain two of 2in. focal length
each. When combined in one eyepiece, the focal
length will be about lin. This gives the telescope
a magnification of 40.

The spectacle lens should be a close fit in the
postal tube. A strip of thin card is glued inside
the end of the tube to form a seat for the lens,
the seat must be carefully positioned so that the
lens is held square with the tube. A second strip

Spectacle
lens

Cardboard strips

36"

Wind on paper strip
here until eyepiece
is tight tit in tube

Cardboard tube sliding
fit in larger tube

Cut oft here 15"

11'I
Jeweller's eyeglass

peCellotape

110
Cut part and lens joined
to second eyepiece

Fig. 2.-
Fitting the

Lenses.
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of card, glued to form a circle and to be
a tight push fit in the tube, is pressed in
after the lens to hold the latter in position
and to allow it to be removed for
cleaning. (See Fig. 2.)

The Eyepiece
Cut the bell -shaped end off one of the

eyepieces, as shown in Fig. 2, then reverse
it so as to bring two true surfaces
together. The lenses must be carefully
cleaned and taped together with Cellotape.
Build up the small diameter of the eye-
piece by winding strips of paper on to it
until the whole is a nice tight fit in the
end of the smaller tube. In order to
obtain a full field of view the eye has to
be held a little distance from the eyepiece,
and best results are obtained when the
eyepiece is pushed some way into the
tube so as to provide for this. Find the
amount by trial, but it will be 1 to

Telescope
tube

Telescope
box shout
be tight
fit on
tube

,"dia dowel
jiied in twit -

Dowel
Triangular

glued here moulding.

This joint
tee to turn

21/2"x21/21 3/4 "wood
ritra hole in centre.

Glued
joint

Dowel
rotates
here

Using the Telescope
Focus the telescope by moving the sliding tube

in or out as required until a clear image is obtained.
The telescope may be used for terrestrial purposes
but, in common with all ,astronomical telescopes,
the image is upside down. The image is almost
entirely free from acromatism, or colour. Due to
the high magnification, the telescope must be sup-
ported when used, and this is easily done, a simple
wood swivel stand has been devised, as shown in
Fig. 3.

The Optical System
There is no hard and fast rule about the lenses

used. The focal lengths may be varied if desired,
but if the focal length of the spectacle lens is
increased the length of the main postal tube must
be proportionately increased. The greater the focal
length of the spectacle lens and the shorter the
focal length of the eyepiece, the greater will be the
magnification obtained. The actual magnification
may be found by dividing the focal length of the
spectacle lens by that of the eyepiece. However,
the maximum useful magnification is limited by the
diameter, or light admitting power of the spectacle
lens. The higher the magnification the darker the
image.

The reader may be able to obtain a suitable lens
from a pair of old spectacles. The lens must be a
positive one or it will not form an image.
The lenses in spectacles used by short-
sighted persons are not suitable. You may check
a lens for this and focal length by using it to
project the image of an electric lamp on the wall
of the room or on to a piece of paper. Any
positive lens will do this if the distance between
the lens and the projection surface is correct. If
this experiment is performed with some distant
object, such as the sun, the distance between the
projected image and the lens is the focal length.
Opticians measure the " strength " of a lens in
units called dioptres rather than in focal lengths.
Here are a few focal lengths in inches converted
to dioptre equivalents,
20=2D; 30=1.3D; 40=1D; 50=19D; 60=.66D.

Fig. 3.-Side and plan view of the Stand.

The Swivel Stand
The construction of the stand is easily followed

from the illustrations. -A 3in. long box made of
-154 in. plywood is used to hold the telescope and
the diameter of this is not shown because it depends
upon the diameter of the postal tube used. For
the same reason the width of the base to which
the upright supports are fixed is also not shown,
this being fixed by the width of the box. Note
that the box must be assembled in position before
the second upright is fixed, it cannot be put in
afterwards. The top of the lin. dowel is recessed
to 'accommodate the Whitworth bolt head. The
head of the bolt should be a tight -fit in the recess
to prevent its turning. The bottom end of the
dowel may be fixed to any firm base board, using
the same method of attachment as that used at the
top end.

Finally a warning, the telescope must not be
used to look at the sun; to do this would seriously
damage the eyes. Sunspots may be seen by
allowing the telescope to project an image of the
sun on a piece of white card held at a suitable
distance from the eyepiece.

ICARUS-A LIGHT CONTROLLED VEHICLE

(Concluded from page 451)

side lights, opens one circuit (the scanning circuit)
and closes another (the drive to the rear motor)...

There are many relays that will do this and St.
John's Radio can supply a suitable one. Those in
the original were taken from ex-W.D. equipment.

It should be emphasised that no great knowledge
of electronics is necessary to construct this novel
and entertaining vehicle. Paxolin or Bakelite sheets,
cut to any size can be obtained from Messrs. B. C.
& W. (Plastics) Ltd., Irwell Street, Radcliffe, Lancs.,
and photo -cells, amplifier, relays etc., from St.
John's Radio, 156 St. John's Hill, London S.W.11.
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The heater in use

July, 1962

adt ea# eleRoleee

f/41,124 RED IfeottrEie
Designed by K. D. RENDALL

THERE must be many readers who have seen
and admired the latest type of heaters to
appear in the shops. The long slim " Infra

red heaters " m which the heating element is
enclosed in a quartz rod, which are generally
fixed to the wall. They also have the advantage
that they are out of the way of children and pets.
It is not generally realised that these can quite
easily be made by the average " Practical
Mechanic " for as little as 30s.

The basis of the heater to be described is one
of the elements sold by the makers of various
types of these heaters as replacement elements.
These cost about 17s. for one that is rated at
680W. 230V. The length of the one used by the
author is 30in. The reflector is made from a piece
of aluminium drain pipe-the diameter of this
pipe is Sin. and the length 32in. The pipe only
has to be sawn lengthwise. This will, in actual
fact, produce two reflectors so that the second one
will be even cheaper than the first (if you need
two heaters). The reason that drain pipe was used
is that it already has a radius that is suitable for
the reflector, and once it has been cut there only
remains the job of polishing and drilling. This
is best done by rubbing the tube with emery paper
then steel wool, and finally polishing it off with
metal polish. When this has been finished to the
satisfaction of yourself then it can be drilled to
suit the insulators that are of the feed -through type
that most radio shops stock at around Is. a pair.
The method of clamping them in place will be
apparent by reference to illustrations, actual height
of the brackets has been left to the individual con-
structor. The reason for this is that there seems
to be a matter of opinion what type of beam is
is desired, and for those people who want to vary
the focus of their heater, all one needs is a bulb
and battery and a darkened room. The bulb is
placed in the reflector a small distance from the
centre of the radius. This will produce a beam
that can be focussed across the room until you

get the beam that you desire. One can actually
do this so that you have a very narrow beam that
you can direct across the average room to the
spot where you sit when watching the " square -
eyed monster " or where you work. The support
brackets are then made so that the element is
mounted in this position. The trough to cover the
back of the heater and carry the bracket is made
to the dimensions shown. This is best made out
of alloy 18 gauge. The holes for mounting the
trough to the reflector are drilled-also a hole to
feed the cable through. This must have a grommet
in order that the mains cord is not cut into by
the warm metal. The brackets can be either mild
steel or alloy. The author used alloy as this was
to hand. If anyone else decides to use alloy this
is best heated before bending as this thickness of
metal is very prone to crack. The two halves of
the bracket are fitted together by OBA bolts and
wing nuts. This allows one to set the angle of
the heater. The end plates are retained with 4BA
self tapping screws. When the whole heater has
been assembled and an earth lead connected to
the metal, you must then check that there are no
short circuits, with a meter, or failing that, a torch
bulb and battery. When all is well, the heater
should be screwed to the wall. This is best done
by separating the two halves of the bracket as the
reflector will get in the way otherwise. This
bracket is best fitted to the wall with Rawlplugs
or some such thing. If you decide to paint it, then
a word of advice-this is not to be recommended
as the author has discovered that even so-called
heat resistant paints have only a limited resistance
and the reflector gets quite hot. A better idea is
to dip the parts in a strong solution of caustic
soda. This produces a fine matt finish that can
be easily cleaned and does not show finger marks,
etc. If this method is decided on then the reflector
must be covered with a thin film of grease. This
can be removed afterwards and will stop the
caustic attacking the polished surface.
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The reflector.
(Below): -Plan view of Bracket.
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Trough to cover contacts
and support reflector.

End plate details.

Method of
mounting

brackets for
element.

Bracket mild steel or brass

Rertetor

Washer ---..-

Nut C washer
for mains

4- B.A.
Screw

Nut

2

° 1/2

CP,' fr. r

List of Components
1 length of alloy drain pipe 31in.
1 piece of alloy, gauge 18, 9in. x 4in.
1 piece of alloy, gauge 18, 30in. x 4in.
1 grommet.
1 quartz element 30in. long.
Length of mains cable.
1 pair of insulators.
2 fin. 4B.A. steel nuts and bolts.
2 ifin. 4B.A. countersunk nuts and bolts.
2 lin. 2B.A. nuts and wing nuts also 4

washers.
4 4B.A. self tapping screws.
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Mask and Guide for Multiple Photography
(Concluded from page 444)

seen through the finder. For ease in identification,
vertical lines may be numbered and horizontal ones
lettered. The lines and identification can be drawn
in with waterproof Indian ink. If there is any
trouble in getting the ink to take, it can be solved
by adding a trace of gum. Cement the graticule to
the inner face of the frame so that the numbers
and letters are seen the correct way round from
the camera side.

The additional arm length enables the mask unit
to be dropped in place on top of the camera and
then slid forward so that the foot engages in the
shoe. The complete mask is shown in Fig. 1 and,
alongside it, the guide which is used in association.

The guide is ruled on a sheet of paper so that it,
too, has regularly spaced vertical and horizontal
lines. The scale may be larger than that of the
graticule, although it must be in proportion and
lettered and numbered in agreement. Pre -ruled
graph paper may be bought if time must be saved,
but, since the arrangement will be used com-
paratively infrequently, the saving is very slight.

Setting -Up
The camera is set up on a tripod and the subject

correctly framed in the viewfinder. With the mask
in place, the vertical and horizontal ordinates of the
outline of the subject are marked on the squared
paper. The first exposure is then made. By joining
up the points which have been transferred to the
paper, a reasonably good outline can be drawn in.
The camera is sited for the second exposure and
the subject arranged so that it is correctly positioned
in relation to the first image. Checking with the

Fig. 3.-Quadruple exposure of the same subject.

outline drawn on the guide paper provides an
accurate assessment. If there are to be subsequent
exposures, the outline of each should be recorded .
on the paper.

Black backgrounds permit any number of
exposures to be recorded on. the same negative.
Alternatively, carefully controlled lighting may be
used to the same effect. Since most modern cameras
nave their shutters interlocked with the film
wind, exposures will probably have to be made by
means of a lens cap, the shutter being held open
throughout on the " Time " setting. A quadruple
exposure of the same subject is shown in Fig. 3.

a.
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P.M. REPORTS ON AN EARTH
EATING MONSTER DESIGNED
TO SPEED-UP STRIP MINING IN

DESCRIBED as a huge, steel " octopus " with
an appetite for coal wallowed in a mine bed
recently, lunching on boulders and topsoil-

in truck -load bites.
This " monster " is a marvel in mechanical

engineering designed to step up the efficiency of
strip mining and at the same time pare the costs
involved in heavy earth -moving operations.

It's called the Kolbe wheel excavator, the inven-
tion of Frank F. Kolbe, president of the United
Electric Coal Companies of Chicago, one of
America's top strip mining firms.

The Kolbe wheel was put through its paces in
a special performance for some 250 Mid -West
industrialists at United's Cuba mine.

With all the flavour of a coal field " spectacular "
the 2,100 ton steel giant bit into the earth and
boulders, chewing away the " wrapper " on the
underlaying coal vein. What makes it spectacular is
this: The Kolbe wheel can strip away the upper
layers of soil-up to 100ft of it above the coal bed-
convey it in a steady stream at 3,500 cubic yards an

July, 1962

How it Works
On one end of a long, armlike steel boom is a series

of ten buckets, mounted in ferris wheel fashion on
a heavy digging wheel which gnaws into the
countryside like a whirling burr. The earth, rocks
and sub -surface matter are passed from the wheel
to an endless conveying belt system, which shoots
the diggings at 1,225ft per minute over another
boom to the dump pile.

More simply, make a short, squatty man out of
steel. Stretch his arms out in both directions. Let
him pick up a rock with his right hand, roll it
across one arm over his back to the other arm and
into his left hand. Then let him drop the rock.
That is how the Kolbe excavator operates.

The wheel did not " just happen ". Some 16
years ago, United's Kolbe came up with the idea of
strip mining with a wheel excavator. Then c
15 years of trial and error as the company ex
mented with wheel diggers-three of them,
bigger and better than its forerunner.

Out -stepping the old shovel-dragline te
operation was no easy conquest. United's engine
found rocks and heavy chunks of earth freezing to
conveyor belts in the winter. Huge boulders shook
the steel frames of the first excavators until the
operator's teeth rattled. The engineers sweated on.

Today, the Kolbe wheel takes on all obstacles,
whips them and busies itself with producing coal.
the result is a speedup in the coal fields, more
production at less cost.

The Cuba mine-testing ground for the workout
of the Kolbe wheel - is the company's oldest
operating mine, dating back to 1923. Today it is
one of the most modern mining units in America
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and is pouring out some 800,000 tons of coal per
year.

United's Fidelity mine, farther down in Southern
Illinois, until recently was the World's largest strip
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mining operation, pro4cing more than a million
tons of coal a year-eaeh year-since it opened in
1929.

New Progress
In developing these fields, United has spent

equal time in developing new strip mining
techniques, such as the Kolbe wheel. Included in
these new mining innovations drilling with com-
pressed air instead of water.

Add to that a new economical explosive, put to
work in the mine pits only four years ago. There
are many more, each pioneered by United.

Reclamation
Inevitably this produces miniature mountains of

useless soil heaped upon the countryside from the
excavations. United, like most major mining con-
cerns is tackling the problem of putting the dirt
back in place, making it useful again. Positive
proof that mined -over -land can be restored to
practical use was proved by the existence of Slug
Run Ranch, a 2,500 acre mining tract now con-
verted to grazing land for some 400 head of cattle.
Wherever possible, the mighty mounds of dumped
soil are being levelled and planted in pasture crops.
Slowly, the scars left by the mightly Kolbe wheel
and its sister stripping machines are being erased
from the countryside. Meanwhile, coal output is
on the upswing, and the St. Lawrence Seaway, the
Mid -West's new byway to the world may pep -up
the industry still more.
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Giant Wheel

Side view looking down on Machine gives some idea o
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View of Con-
veyor looking
towards t h e
Wheel. Along
this belt Top-
soil is moved at
the rate of 3,500
cubic yards per

hour.

its colossal size.
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L.B.S.C's 31in. Gauge

EVENING STAR
Brake Cylinder

The brake cylinder will probably be cast solid, as
it isn't worth while coring such a little hole. Chuck
the casting in the four -jaw with one end running
truly; two of the jaws should grip on the side
bosses, and the other two holding the flange. Face
off the projecting flange, and turn it to dia.
Centre, drill right through with sin. drill, and
ream din. To get a clean true bore without any
scratches in it, hold the reamer in the tailstock
chuck, enter the slightly -tapered end of the reamer
in the drilled hole, then grip the tailstock tightly
and slide it bodily along the lathe bed, pushing the
reamer clean through the casting steadily but non-
stop, right to the end of the flutes. Pull it steadily
out again, also non-stop, and if the cutting edges of
the reamer are O.K. the bore should be as smooth
as glass. Beginners' tip: run your finger -nail along
the cutting edges of the reamer before operating,
and if you feel the slightest roughness, rub it off
with the end of your oilstone. The other flange of
the casting is turned and faced with the cylinder on
a stub mandrel, same as the engine cylinders.

If the casting is now chucked crosswise in the
four -jaw with one of the side bosses running truly,
same can be faced off to length-it should stand
out Ain. beyond the flanges-then centred,
drilled No. 40 for fin. depth, and tapped Bin. or
5B.A. If a beginner overshoots in the drilling, and
pierces the bore, he needn't fret about it, as the
trunnion pin will prevent any leakage of steam.
Reverse in chuck, and repeat operations; but before
rechucking, ascertain if the two bosses 'are in line.
If they aren't, which is very unlikely, make a centre -
pop on the unturned one, right opposite the tapped
hole in the turned one, and chuck with the pop
mark running truly.

If castings are supplied for the covers, turn and
fit them in the same way as described for the
covers of the engine cylinders. No gland is needed
in the bottom cover. Just centre it, and put a
No. 30 drill through. As the cylinder is single -
acting, the space below the piston must be open
to the atmosphere, so drill a No. 53 vent hole
through the bottom cover, as shown in Fig. 108.
Castings are not really necessary for these weeny
covers, I turn mine from brass rod. Chuck a piece
of ;in. dia., face off, turn A -in. to a push fit in the
bore, and part off at Ain. from the shoulder.
Repeat operation for the bottom cover, but before
parting off, centre and drill No. 30 for about 16 -gin.
depth, then part off at Ain. from the shoulder. To
turn the boss, rechuck in a little stepped bush,
made as described for the larger one used for hold-
ing the covers of the engine cylinders. Drill two
No. 32 holes in the top cover, a3 shown in
the plan view (see Fig. 108 ) for the pipes
connecting with the driver's brake valve, which
will be fitted when we get to the cab details.

Making and fitting the piston and rod, is another
job done in precisely the same day as those in the

PART 17

DETAILS OF
STEAM BRAKE GEAR

engine cylinders. Turn the piston from drawn rod;
brass will do if nothing better is available. Rustless
steel or bronze, fin. dia. will do for the piston -rod.
The fork, or clevis as it is sometimes known, is
made in exactly the same way as the valve -spindle
crossheads on the big cylinders, so there is no need
to go through the ritual again. Just work to the
dimensions shown in Fig. 108.

813.A.FT3/3/4611-1
3 Nk

3/32"

Fig.
108

48"

Stay and Bracket
The cross -stay and cylinder bracket can

combined in a single casting which requires littl
machining, and I prefer this type if available; but
for those builders who prefer " fabricating ".
details of the built-up type are also shown. The
cross -stay is made exactly as described for the
pump and frame stays, and may either have bent -
over flanges, or flanges made from angle, riveted
on, as shown in the drawings of the brake gear
erected, Figs. 109 and 117. Full details of con-
struction were given in the April 1961 instalment.

A piece of 13 -gauge (Ain.) mild steel will be
needed for the cylinder bracket, 5in. long and 2in.
wide. Mark off the outline of the bracket at one
end, as shown in Fig. 111, and at Hin. from the
back end, mark off a similar outline, but the other
way around. Cut away the surplus metal along
the diagonal lines, and bend along the vertical
lines so that the result is channel -shape, as shown
in the plan view. Mark off the holes from the
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I/8 or
SBA.

Same construction as pump and
frame stays.

STEAM BRAKE CYLINDER ASSEMBLY

Fig. 109

i1/4"

2/8

L.

back end of the bracket after bending, so that both
sides line up. Attach the completed bracket to the
stay by six in. iron rivets, as shown in the two
arrangement drawings, Fig. 117.

If the combined casting is used, the sides should
be machined off as described for cast frame and
pump stays, so that they fit nicely between the
engine frames The insides of the projecting parts
which carry the cylinder and brake shaft should be
smoothed off with a fine file. Take care that the
holes on each side, for the cylinder and shaft
bearings, are exactly level. I usually mark off one
side, then centrepop the marks, set the casting on
something level, like a surface plate or the lathe
bed, set the needle of a scribing -block to the centre -
pops, and use it to mark off the other side. No
bushes are needed, either in the built-up or cast
bracket. Pins through the plain drilled holes are
quite satisfactory, as the wear is infinitesimal.

At from the back end of the frame, on each
side, drill three No. 30 holes, the first at lin. from
the bottom, the others at kin. spacing, and counter-
sink them. Smooth off any burring, then set the
bracket in place with the bottom of the stay level
with bottom of frame, and the back flush with the

175/16

1/44rad

3/32"

77/5"

CYLINDER AND SHAFT BRACKET.

7/76

3/32.1

Fig. 111
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ALTERNATIVE COMBINED CAST BRACKET.

Fig. 110

cut -away, see Fig. 117. Run the No. 30 drill
through the holes in the frame, making counter-
sinks on the bracket flanges; follow through with
No. 40 drill, and tap kin. or 5B.A., but don't put
any screws in yet.

Brake Shaft
Chuck a piece of in. round mild steel, face the

end, centre, drill No. 30 for about ,in. depth, and
tap in. x 40. Part off at a bare NM. from the
end, reverse in chuck, and repeat drilling and tap-
ping. Saw and file the bell -crank lever from kin.
steel; an offcut from the frame will do, I save all
my offcuts for jobs like this. Drill the hole for the
brake shaft with letter C or nin. drill, and ream
it just enough to fit tightly on the shaft. Set it
nicely in the middle, and braze it, as described
previously for similar small jobs. Quench in water,
and clean up.

The pivots are made from in. pieces of A in.
silver -steel, one end screwed ,in. x 40 for ;gin.
length, and the other end slotted with a fine hack-
saw, to take a screwdriver. To erect, just put the
shaft in place between the sides of the bracket, and
screw the pivots into it through the holes at each
side.

The cylinder can also be erected. Pack the piston
with a few strands of graphited yarn, put on the
bottom cover (no gasket is needed) and screw on
the fork tightly. Don't fix the top cover per-
manently, as it has to come off for attachment of
pipes later on. Put the cylinder in place, with
the fork over the end of the long arm of the brake
lever, and secure it by screwing in the trunnion
pins through the holes in the bracket. The trun-
nions are merely i n . lengths of kin. silver -steel,
with kin. of thread to match the tapped holes in the
bosses, at one end, and a screwdriver slot at the
other. Pin the fork to the brake lever by a pin
made from kin. silver -steel, turned down at each
end, and screwed and nutted as shown for the
forks on the brake rods. The bracket, with shaft
and cylinder attached, can now be erected in
the engine frame " for keeps ", using kin. x kin.
countersunk steel screws.
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BRAKE SHAFT ASSEMBLY

Fig. 112
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Pull -rods
The pull -rods are made from kin. round steel;

either mild or silver -steel will do, or straight
lengths of kin. iron wire would be quite satisfactory.
The pull -rods working the brakes on one of my
own engines were made from straight bits of
tinned iron wire from a broken lamp shade. Ten
forks will be needed for connecting up; these are
made from fin. square mild steel, to the dimensions
shown in Fig. 116 by the same process described
for making the valve -spindle crosshead forks. Ten
silver -steel pins are also required, as shown in the
same figure.

Put the forks in place on the brake beams, and
put a pin temporarily in each. Next, with the
chassis upside-down on the bench, measure care-
fully the distance between the forks, with the
brake -blocks pressed against the wheel treads.
Allow for about kin. entering the boss of each fork.
Cut the rods to the measured lengths, and screw
each end of them for about kin. length, to fit the
bosses. Fit the forks to the first four pull -rods,
and adjust them so that when the pins are in, and
nutted up, all the brake -blocks touch the wheel
treads at the same time, when the rear beam is
pulled toward the back of the engine.

The fifth beam is connected to the short arm of
the brake lever by a pull -rod with an adjuster on
it, Fig. 113. This requires a kin, or 5B.A. left-hand
tap and die; but anybody who hasn't these, need
not worry. Just fit a plain pull -rod, same as the
others. Those who have, proceed as follows. Chuck
a piece of fin. hexagon rod in the three -jaw, face,
centre, drill to kin. depth with No. 40 drill, and
tap to a full fin. depth with kin. or 5B.A. right-
hand tap. Turn kin. length to in. dia. and part
off at kin. from the end. Reverse in chuck, turn
down the other end likewise, and tap the remains
of the hole with a kin. or 5B.A. left-hand tap.
Mark on the outside, which is which!

Chuck the hexagon rod again, centre, drill
No. 40 to kin. depth, tap kin. or 5B.A. right-hand
thread, turn fin. length to in. dia. and part off at
kin. from the end. Ditto repeat, but this time use
a left-hand tap. That completes the adjuster. Cut
a lin. length of kin. rod, screw one end kin. or
5B.A. for kin. length, and the other for kin. length.
Screw the short end into a fork, and pin it to the
short arm of the brake lever. Put on the long
adjuster nut tapped R.H. and screw on the R.H.
end of the middle section of the adjuster.

Finally, hold the adjuster horizontally, and
measure from it to the fork on the rear brake beam.
Cut a piece of kin. rod to kin. longer than this
measurement. Screw one end for kin. length,
right-hand thread, and the other end In. length,

1/8.1.-
13fie bart

b2"
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left-hand thread. Put the left-hand adjuster nut
on this end, and screw the rod into the L.H. end
of the middle part of the adjuster. Remove the fork
from the brake beam, screw it on to the pull rod,
and replace, putting in the pin. Adjustment is
made by running the long adjusting nuts right
back as far as they will go, and turning the centre
part to right or left as required. With the piston
at the top of its stroke, the brake -blocks should be
quite clear of the wheel treads. When the correct
adjustment is obtained, run the long adjuster nuts
up to the centre section and tighten them, but not
enough to risk stripping the threads.

When the driver's brake valve (to be described
later) is operated, steam is admitted to the cylinder,
forces down the piston, and the long arm of the
brake lever, and plonks 'em on " as the drivers
say. When steam is released from the cylinder by
shifting the driver's valve to the " off " position, a
spring pulls up the brake lever, and releases the
blocks from contact with the wheel treads. The
spring is wound up from 19 -gauge tinned steel
wire. One end is attached to the brake arm by a
kin. or 713.A. screw, and the other end to the
cylinder bracket near the top in similar fashion, as
shown in the drawing of the whole bag of tricks
erected Fig. 117.
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A. E. Bensusan
tells how to make a -

FLASH
EXTENSION

HANDLE

Fig. 1.-
The

completed
unit.

THIS is a multiple -purpose photographic
accessory. It provides a good grip when the
flashgun is held remote from the camera,

particularly if modern equipment of streamlined,
moulded plastic design which affords no handhold
is used. A press button permits the flash to be
fired independently of the camera and without any
connecting leads, which is a valuable facility when
a bulb is employed to light up a dense shadow area
during a lengthy time exposure. By fitting a test

lamp in place of the flashbulb, and pressing the
same button, the electrical circuit of the gun may
be checked.

The provision of a socket and a plug of standard
3mm. miniature coaxial size permits the lead from
the flashgun to be plugged into the socket and an
extension lead from the camera to be fitted on to
the plug. Thus, there is no pull on the flashgun
wiring when the unit is employed, in the hand, at
the full length of the extension cable. The finished
unit is shown in Fig. 1.

The basis of the design is the housing: a ring
of brass or steel, which may be an offcut of tubing
about ;in. long. The diameter is not important
and anything in the region of to lin. will be
adequate. The wall thickness should be approxi-
mately 16s.w.g. (-064in.) to 14s.w.g. (.080in.). Three
positions are marked out roughly equally around
the periphery of the housing and centrally between
the ends as shown in Fig. 2.

One position is drilled to give a good sliding fit
on the press button stem, which may be either
metal or plastic. An kin. diameter snap -head steel
rivet serves well as the button head and stem.
With the stem in position through the hole a Ain.
diameter disc is soldered or bonded to the inside
end to act as a pad and to trap the button.

At the second position a hole is drilled to suit
a 3mm. socket. A range of patterns is available
from The Metropolitan Instrument Repair Co.,
5 Friern Barnet Road, London, N.11, of which the
most suitable for this purpose are the types FFC
or CRS at 6s. 6d. and 2s. 10d. respectively.

The FFC has a threaded body and locking ring
and is assembled to the housing from the outside
through a Ain. diameter hole. The slotted and
flanged head seats outside the housing, a soft
packing ring is placed on the body from the inside
and the ring locked down. If the gauge of the
tube employed for the housing is so thick as to
prevent the ring engaging it may be thinned locally
on the outside by spotfacing or filing a flat.

Socket type CRS is assembled by carefully
cutting away the skirt, which i§ actually a form
of tubular rivet, passing it through a kin. diameter
hole in the housing from the inside until the flange
prevents further movement and soldering it there.
An illustrated list of these fittings is available free
from the suppliers.

The 3mm. plug may be the solderless connection
type C/P at 6s. 6d. from the same manufacturer.
However, cheaper types can be had, assembled to
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insulated leads, from most camera shops. Take
care to obtain a plated brass plug, as some are
aluminium and cannot be soldered by normal
methods. The lead from the outside contact of
the plug is not needed, so it may be cut away, but
a short lead from the centre contact should be
retained. The plug body is soldered into a
suitably sized hole in the housing and the short
lead soldered to the centre pin of the socket.

A flat spring of about -kin. width is formed into
a profile approximately as shown in Fig. 2. Two
-Ain. diameter rivets are used to attach it to the
housing. When the lead from the flashgun is
plugged into the socket, and the button pressed to
fire a flashbulb without a connection to the
camera, or to test the wiring, the circuit will be
through the outside of the socket, round the
housing, through the spring and to the socket
centre pin. The spring causes the button to
return after firing. For remote synchronous firing
from the camera one side of the circuit will be
through the outside of the plug, round the housing

Fig. 2.-Assembly of housing.

Wire

3mm Socket
6 Locking Ring
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to the outside of the socket, while the other side
will be through the centre pin of the plug and the
single internal wire to the centre of the socket.

A disc of metal is cut to fit inside the end of the
housing and drilled clearance for 8B.A. screws in
two or three places. The disc is then bonded into
the lower end of the housing. It is advisable to use
epoxy resin for this, as the heat necessary for
soldering could damage the previously made
joints. A shaped handle of plastic has its end face
drilled and tapped 8B.A. to match the hole
positions in the disc. The housing is attached to
the handle with lin. long screws at this stage.

The shoe to accept the flashgun can be made
from brass with the base cut large enough to cover
the top of the housing and bonded in place. If a
commercially produced shoe is used it will be
found to be too small to cover the aperture and
will need to be mounted on a second disc fitted
and bonded into the upper end of the housing.
These shoes are supplied pre -drilled and complete
with three fixing screws.

.Le1.0:hgfuOnr

Bono' On

11.---Bond On
88,00:14"

Housing

Disc

Drill &Top'8BAY ) Min.
Depth.

Hors:Ile

Fig. 3.-General assembly.

Whisky Galore
TWO identical 4oz tumblers are three quarters

filled, one with whisky and one with soda
water. An ounce measure is filled with neat whisky
from the first tumbler which is then emptied into
the soda water tumbler. The resultant mixture is
thoroughly stirred and then the measure is used
to transfer loz of the mixture into the whisky
tumbler. After completing these operations will
there be more whisky in the soda water tumbler
or more soda water in the whisky tumbler?
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An identification outline chart of the moon.

WATER
the MOON?

By V. A. FIRSOFF, M.A., F.R.A.S.

IT has long been a cliche, a " received opinion ",
that the Moon is waterless and airless. There
were, of course, good reasons why such an

opinion has been formed in the first place. The
question is only whether this cliché tells the full
story. Indeed, the conditions on, or below, the
surface of our old-fashioned natural satellite still
remain baffling in many respects and lately there
has been some movement in ideas about them.

Liquid water cannot exist on the Moon because
at pressures below 4.58mm of mercury it sublimes;
ice changes to steam without melting. There can
be no doubt that usual barometric pressures on the
lunar surface are very much below this figure, so
that water would " boil " there below freezing
point. This, however, does not preclude the
existence of ice or hoarfrost.

In the opening decades of the century Professor
W. H. Pickering, of Harvard, was convinced that
he could see snow on the Moon, that, in fact, the
white haloes surrounding many lunar craters were
hoarfrost condensed from the vapours issuing from
volcanic vents and cracks. He recorded an
observation of a " snowstorm " on Pico B in Mare
Imbrium and invoked the agency of ice erosion to
explain the destruction of central peaks in ring
mountains.

That Pickering's ideas are far-fetched is beyond
dispute. Yet the observations behind them are still

unexplained. Some of those haloes do vary in size
with temperature. More particularly micrometric
measurements by Barnard, Haas and others have
confirmed that the diameter of the bright halo
surrounding the small crater Linne in Mare
Serenitatis increases during a lunar eclipse.

Many other bright features show a clear
dependence on insolation, but the reality of this
relationship is difficult to establish because the
Moon knows no seasons other than the time of its
day, so that any seasonal changes on its surface
would be difficult to disentangle from the mere
movement of light and shade. Lunar eclipses
provide an independent test, but the cliché of
changeless Moon weighs so heavily on astro-
nomical thought that this test is not usually recurred
to in this connection.

Yet in systematically observing the Moon it is
difficult to escape the impression that wherever the
surface has been disturbed by craters, faults or
fractures, some light and occasionally dark
material oozes from below under the influence of
sunshine. Is this impression an illusion? We have
no right to say so without good evidence. It is
a pity that the very people who should be
custodians of scientific caution so often jump to
conclusions on the slender basis of a single experi-
ment or, worse, an unproven hypothesis.

Kozyrev's observation of 18th November, 1958,
in which he secured a spectrographic record of the
emission of a great volume of gas within the ring of
Alphonsus, may not be enough to prove that the
ring is volcanic, but it shows that gas exhalation
from the lunar interior is taking place at the
present time. This makes us take a second look at
the numerous reports of local obscurations or
" mists " on the Moon, notably in such bright,
rayed craters as Tycho or Aristarchus.

It has recently been found that the bowls of
these rings do not keep pace with the general drop
in temperature during a lunar eclipse and stay
40-50° C warmer than their surroundings. This
has been explained by there being " less dust "
inside them. Perhaps, but the very existence of
dust on the Moon has not been established. And a
local pool of gas could produce the same effect.
Why, then, is this alternative explanation so out of
favour?

The reason is that various sensitive methods have
been employed to detect a lunar atmosphere and
have either failed or produced contradictory
results. The latest determination of the ground
density of lunar air is 10-" of the terrestrial figure.
This is a very good approach to perfect vacuum.
The estimate is based on the electronic refraction
of radio signals from the Crab Nebula observed
by the English radio -astronomers, Costain, Els-
more and Whitfield on 12th September, 1956, at
Cambridge.

But is their argument foolproof?
Let us consider a local cloud of gas close to the

surface on the dark side of the Moon. It will not
be appreciably ionized until it emerges into full
sunlight. An ionization ensues a large number of
free electrons will be formed alongside of positive
ions. These free electrons will constitute a very
light gas, having a particle weight id46 of a
hydrogen atom. This gas will be lost to space
almost instantly and its dissipation will continue
until a sufficient positive electrostatic charge has
been built up to restrain the electrons. The critical
electrostatic force required to equalize the escape
of positive ions and electrons will depend on the
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gas. For argon it is of the order of the surface
gravity of Jupiter!

Thus not only will the high atmosphere of the
Moon be deficient in electrons, but the residual
positive charge in the ionized gas will induce a
negative electrification in the subjacent layer or
ground, to which it will thus become electro-
statically bound. This should prevent any ground
atmosphere formed by exhalation, desorption or
similar processes from expanding upwards and
allow a daytime atmospheric " skin " of consider-
able density to exist close to the surface.

Other reasons for suspecting such an atmospheric
" skin " are the precipitation of many common
substances, such as CO in the cold of the night
and the highly absorbent nature of the surface.
Jan van Diggelen's investigation of lunar reflection
curves indicates that the structure of the surface is
filamentary, such as could be produced, for
instance, by the efflorescence of salts. The pumice -
like texture of the surface rocks is generally
admitted and the existence of dust is suspected, or
inferred. All such materials absorb gases as a
sponge soaks water. In the heat of the sun some of
the gases held by sorption will be liberated, but
they will be very cold and subject to further chil-
ling by adiabatic expansion, which may be sufficient
to cause precipitation.

Thus reinforced, we may return to the attack
on crater haloes.

Many common salts, such as the chlorides of
ammonium (a frequent volcanic exudate), tin, or
aluminium, would vaporize appreciably in lunar
conditions and could produce the requisite white
frosting, distributed preferentially at the bottom
of small hollows. This suggestion of mine has met
with some favour and I understand from Dr.
John Strong that it is to be investigated at the
Laboratory of Astrophysics and Physical
Meteorology, at The Johns Hopkins University.

Observational drawing of Lunar craters which
appear to develop bright features in sunlight.
Aristarchus (top two), Posidonius (bottom left),

Gassendi (bottom right).
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But could the frosting be at least partly hoar-
frost?

After all, water is a very common substance.
Professor J. J. Gilvarry has recently re-examined
the problem of molecular dissipation of water from
the Moon. Assuming an initial content of water in
lunar magmas equal to the terrestrial, he calculates
that the Moon should have possessed a hydro-
sphere filling the maria to an average depth of
2km-say, 1J miles, and that the lifetime of this
hydrosphere would be of the order of 1,000 million
years. In fact, according to his graph some of it
should still be there!

He even goes on to suggest that the dark colour-
ing of the maria may be due to carbonaceous
matter of organic provenance.

Frankly, I doubt it, not because I distrust his
mathematics, but because I suspect that, having
consolidated under a greatly reduced gravitational
stress and a barometric pressure which will always
have been low, the surface rocks will have a very
loose texture and be specifically lighter than water.
Consequently, this would accumulate not on, but
below the surface, where it would remain locked by
the permafrost seal.

This idea was first mooted in my Strange World
of the Moon, but Professor T. Gold has arrived
independently at a comparable conclusion. Indeed,
microwave data indicate that at a depth of a few
feet the underground temperature is constant at
between 25 and 30°C below freezing point.

Incidentally, any liquid water on the Moon will
be technically superheated and flash instantly into
vapour if exposed to the sub -vacuum of the surface.
It would thus act as a high explosive and produce a
phreatic eruption, as superheated water does in
terrestrial geysers and volcanoes. Some vapour,
however, could seep through peaceably.

On the Moon there is virtually no transfer of
heat by convection; the surface materials are almost
perfect insulators. In these conditions a pocket of
hoarfrost could maintain itself in a small hollow in

(Concluded on page 469)
Lick photograph of gibbous waning moon, showing

the bright features well developed.

V
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APRISM placed in front of the viewfinder
causes an apparent change in position of
object viewed. The word apparent must be

noted because, whilst camera angle is slightly
changed and lens pointing at object, there are still
two points of view, for example, a cube dead in
front of the lens is a square, but from the view-
finder the top and one side could be seen. This
must be borne in mind when using prisms for
correcting parallax as must the fact that a prism
corrects one angle of deviation and one only,
therefore, an object nearer or farther from the lens
is off centre, this is scarcely noticeable. When
calculating these prisms, it was decided to take the
angle of deviation from an object at the closest
distance of the supplementary in use, leaving
farthest distance to take care of itself.

The prisms to be described must have a holder
which keeps them in position in front of their
respective finders, therefore construction depends
upon camera design and calls for some ingenuity.
Make sure that the view seen through the finders
is not. cut off by thickness of perspex or edges of
holder.

Only elementary trigonometry is required to
calculate angles from the given formula. Figs. 2 and
3 show how to find angle a, each being different.
Endeavour to work within an angle of ten minutes
or the thickness of a needle scratch. Gauges, of
the correct angle, into which the prisms slip as the
work progresses, can be cut from thin card using
a razor blade. Save the cut out pieces of card.

From an offcut of about fin. thick transparent
perspex cut, with a hacksaw, a square larger than
the diagonal of aperture into which it will be
fitted. Square all edges. Carefully protect one
polished face by sticking gummed paper thereon,
making sure it stays on. Mark angle on opposite
edges using the angles cut from out of the card so
that prism .tapers to a knife edge, join lines where
base will be, use a needle for this and refrain from
mote than one scratch.

467

With perspex held (not crushed) in the vice, cut
roughly to angle leaving markings well clear, then
file down as near. as possible. The file should be
fine cut, nearly new and constantly cleared. Very
fine glass paper is used to come into the line with
constant checking for flatness and angle-a rub on
plate glass shows up high spots. The glass paper
should be glued to a piece of really flat wood and
perspex held by fingertips. With the angle now as
accurate as possible, transfer to " Flour " paper and
aim for a fine matt surface with grain running one
way, then, with a little metal polish spread over
another flat piece of wood rub against this grain,
not forgetting to keep checking angle. Final strokes
should be like those of a barber who wants a super
keen razor. A final polish with cloth and finger tip
using a touch of rouge leaves a transparent prism.
Now remove protective paper and see the result.

Choose the flattest part of each prism, mark a
vertical axis just enough to be seen and fix uncut,
temporarily over its appropriate aperture on the
holder, as Fig. 4. With the rangefinder prism dead
upright, images should coincide at infinity, if not,
then rotate the viewfinder prism until they do. With
this accomplished, bring the rangefinder to its
nearest distance and with an object centred at the
nearest measured distance of supplementary,
rotate rangefinder prism until images coincide.

If the rangefinder is coupled, no more need be
done except marking the prisms from the back as
they stand, then cutting and fitting. Make sure
that rear surface of prism is parallel to the face of
camera.

Should the lens not be coupled, distances marked
on the rangefinder must be related to those on the
lens by means of tables usually supplied with a
supplementary. A few trial exposures are advised.
Emphasis must be put on the flatness of surface
therefore, without making too much work, the
the larger the prism the greater the area from
which to choose the best. It should be remembered
that perspex is soft and must be protected from
scratches.
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A 12V. STABILISED POWER SUPPLY
(Concluded from page 448)

connect capacitor C3 between tags 3 and 7 with
the positive end on tag 7: connect capacitor C4
between tags 5 and 8 with the positive end on
tag 3: connect diode D3 between tags 8 and 9 with
the cathode on tag 9: connect diode D4 between
tags 9 and 10 with the cathode on tag 10: connect
tags 2 and 6 to the 6.3 volts winding of the mains
transformer.

Remove the red and black wires from tags 1 and
21 on switch S3 in the timer and connect the red
wire to tag 5 on the tag -board and the black wire
to tag 8 on the tag -board. Remove the red and
black battery leads from tags 2 and 22 of switch
S3 in the timer and discard these. On the mains
side of the mains transformer connect two wires
from the tappings which correspond to the mains
supply in your area to tags 1 and 21 on switch S3
in the timer. Finally, connect a lead from tag 2 on
switch S3 to the lower of the two tags on the relay
in the timer and a lead from tag 22 on switch S3
to tag 17 on the tag -board in the timer. The
completed power unit can be conveniently mounted

i in the same case as the timer, alongside the relay.
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MAKING A GUITAR STRUNG LUTE
(Concluded from page 472)

The head should now be glued in place, see that
it is accurately positioned.

The finger -board is screwed to the neck with two
brass screws as shown. These should be counter-
sunk, the holes being covered with small discs of
plastic or mother of pearl.

When gluing the bridge to the sound -board,
ensure that the distance from the edge of the nut
to the fret on the bridge is exactly 241in. As the
strings exert considerable pressure on the bridge it
is essential that a really good joint is made.

The sound -hole rose is made from the same
material as the sound -board. Transfer the design
(Fig. 7) to a suitable piece, using carbon -paper and
carefully cut it with a fret -saw. Do not glue in
place until the instrument is finally sanded and
polished.

Now for the final stage. First fill the grain with
a good grain -filler and lightly sand before applying
the polish. The rose should be polished before
gluing in place.

Fit the machine head and the instrument is
ready for stringing, tuning and playing. Nylon
strings are to be recommended. The instrument
is tuned in exactly the same way as an ordinary
guitar and no difficulty should be encountered.

To make the lute you will need body
9ft x lft x fin. walnut.

Sound -board: one piece 18in. x 12in. x win.
hardwood, or one piece 18in. x 12in. x sin.
plywood.

Batten: one piece 10, -tin. x lin. x in.
hardwood.

Neck: one piece 15in. x 3in. x lzin. walnut.
Bridge: one piece Sin. x fin. x

hardwood.
Head : this is made from waste removed

from laminations.
Finger -board: one piece 15lin. x 3in. x

hard -wood to match Sound -board.
31ft of fret wire, machine head, strings (pre-

ferably nylon), grain, filler, polish, etc.
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THE HYDROFIN
(Continued from page 438)

All kinds of devices have been tried from sonar
beams (which tend to cost more than two new
boats) to sets of small holes or electrical contacts on
the strut itself. One very interesting idea was used
on a large craft and consisted in carefully balancing
the foil about its aerodynamic centre so that it
could itself detect the orbital wave motions to which
it had to respond. This worked in small waves and
for a stable platform but went out of control when
the whole ship started to pitch and heave in the
large waves.

Generally speaking the problem is this:
If the signal is located at the strut itself the craft

will respond to a wave as rapidly as the Vee foil
only if the time lag in the transmission is zero.
Even the Vee foil's response however tends to be
too late and this type will crash from phase lag
effect under certain conditions. Furthermore, to
have a transmission of zero time lag would mean
a terribly " hard " system and would defeat the
whole object of foils which is to smooth out waves
by a hull response that is far softer than the wave
contours that are passing beneath the hull.

Just as a railway engineer who is building via-
ducts and cutting tunnels through a difficult
countryside must survey ahead of his work, so
must a signal in our case come from a position in
advance of the boat. It so happens that it is not

too difficult to incorporate into the signal device
those elements such as springs and shock absorbers
which in the automobile we are accustomed to
place between the vehicle and the ground. We can
also split up the predictor unit into two parts and
make it a wave height measuring instrument, let-
ting through all waves that are small enough to be
accommodated, 'twixt hull and water and calling for
incidence increase for all waves of greater height.
As the waves get really big this sorting out of waves
merges into a purely coasting action with the sort-
ing out still operating however in respect to the
smaller harmonic waves which ride on the backs of
the large ones.

If we remember that a bicycle with hard wheels
would be hopelessly uncomfortable at even
10 m.p.h., but provided with lin. of pneumatic
cushion permits 40 m.p.h. with comfort, we have
some measure of how easy it becomes to increase
speeds over the sea when we have thus built in an
air cushion several feet deep.

The reader will begin to see how complex and
involved this all is and will possibly be wanting to
come up for air by now so I am going to propose
the construction of a super simple contraption which
I will not dignify by the name of " model ". I well
remember how uncertain I was myself that this
could work on the sea until I had built a similar
contraption and tried it out. There are no refine-
ments here: just something that the reader can
knock together in three or four hours from scraps
but the hardest part is going to be to find a boat
which can operate in the 5ft waves which this
model will clear with ease.

A Blowpipe for Brazing Small Fittings
(Continued from page 447)

to the tube. Despite the tin. dimension shown on
the drawing, it is best to offer the gas tube to the
partial assembly to see that it assumes a horizontal
position and the small tube is bevelled to match
the sloping cuter diameter of the larger detail. This
round the small tube and so secure the correct
position for the hole. As this aperture is set
angularly, drilling is impossible and the easiest
way to make this hole is to file across the tube
until a hole appears; enlarging this with a round
file until the small tube fits tightly (takes only a few
minutes) and then brazing or hard soldering it in
the same manner as practiced for the air tube.

A pair of tubes spaced in this way will tend to
bend when gripped too hard so a spacer is intro-
duced between them. This is depicted at
Section X -X and consists of a brass block with two
half -circles to match the tubes, and this detail is
afterwards soldered in place approximately where
shown on the drawing.

Little need be said about the gas cock other than
to stress that it requires an easy movement when
operated, and though these fittings are notorious
for sticking at the wrong moment, some degree of
smoothness is possible if the cock is dismantled and
the taper smeared with a trace of metal polish. The
taper is then rotated back and forth for a time until
both members match correctly and then they are
washed in petrol to rid them of all traces of the

liquid. Most of the difficulties with these details is
experienced because a slight-in fact one might say
an infinitesimal amount-of discrepency exists
between the two tapers causing the item which is
supposed to turn, to lock immediately the nut is
tightened.

Finally if a larger amount of air is required after
the usual tryout with this torch, gently holding the
large tube in a vice-taking care, of course, not to
distort it-and enlarging the min. diameter hole
with the aid of a hand brace, will overcome this
problem. It is suggested that the hole is only
opened out in stages to a maximum of hin. as this
gives all the air necessary for small items likely to
be brazed with this equipment. On lighting the
torch a flame about 9 to 10in. long is obtained-
with the air blast - and when the gas flow is
reduced a shorter flame is produced which has an
intense heat sufficient to melt soft brass unless
precautions are taken.

WATER ON THE MOON
(Concluded from page 466)

the face of prolonged insolation during the lunar
day. The threat to its existence would come from
photo -dissociation, but if the hydrogen liberated in
it were prevented from escaping by electrostatic
forces a state of equilibrium could be reached
between the dissociated and undissociated phases,
the dissociated phase disappearing at night. Thus,
with a further aid from sorption, this hoarfrost
might be able to survive.



NTRODUCED into Europe by the Saracens,
the lute (from the Persian Al'ud, meaning
" the wood ") is probably one of the most

beautiful of all stringed instruments.
The instrument to be described is a guitar -strung

lute which is tuned and played in exactly the same
way as a guitar. While the original method of
construction requires considerable skill and
experience, the method to be described is quite
simple and produces an instrument of first rate
appearance and tone.

Construction
Body (Part one)

This consists of six laminations of ;in. walnut.
When buying the timber, select wood that is well
seasoned and get it planed both sides to finish ;in.

Start by enlarging the profile drawings (Fig. 1)
on stout cardboard and then cut out with scissors.
Now lay the plank of walnut on the workshop floor
and, laying the profile template alongside it, mark
the shape of the template on the edge of the plank.
Now saw across the plank +in. from this mark.

(Above).-Using cardboard template to mark out
block.

(Below).-A power tool makes light of this stage
of work.

By "Musician"

Lay the remainder of the plank on top of the
first piece and mark off the continuation of the
template shape on the second lamination. Saw
across the plank just clear of the mark. Repeat
this sequence until the full profile is marked out
on the edge of the laminations. The marked block
is shown in Fig 2. Ensure that the grain in all
laminations runs the same way.

After marking the centre line on both sides of
each lamination, use the plan template to mark
the plan profile on each lamination. This done, the
laminations may be cut to plan shape using a
coping saw.

The laminations are now screwed together, using
two screws in each. Start by screwing the second
smallest lamination to the smallest. In this way
no unsightly holes will be made in the body shell.
When screwing together, keep the screws near the
centre so that they will not be exposed by subse-
quent shaping.

The actual shaping may now be started. The
work will be greatly simplified if two small pieces
of wood are screwed to the bench to grip the block
while it is being carved.

oimmarmagassal--;,
c'y

(Above).-The first stage of shaping.

(Below).-Laminations laid out prior to glueing up.
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Start the shaping with a )in. or gouge.
Finish with a plane, spokeshave or Surform. Work
on the body as a whole and let the shape grow
gradually all over.

During the final shaping a piece of broken glass
will be useful as a scraper. Finish off with medium
sandpaper.

The carved elaboration may now be added.
Mark the shape from Fig. 1 on to the body, using a
paper template. Using an -}-Acto knife, or similar
sharp knife, cut about one tenth of an inch into
the body along this line. Now carefully cut up to
this line from below until the elaboration stands
out evenly all over. A word about this carving. If
it is felt that this part is too tricky, it may be
omitted altogether without affecting the tone.

The tail end of the body should not be finally
finished until after the neck has been made and
fitted.

At this stage, before separating the laminations
for hollowing, it is wise to mark a number of pencil
lines down the body to assist in lining up the lam-
inations later.

Neck
Fig. 3 gives the dimensions. This part is made

from a suitable block of tin. walnut. A Surform
will greatly simplify shaping. Use various grades of
sandpaper until a silky smooth finish is obtained.

When the neck is finished, the socket may be
cut in the top lamination of the body. Lay the
neck projection on the top lamination and care-
fully mark round it. Cut out this area with a saw
and fit the neck to ensure that it locates accurately.

'Above). - A spokeshave being used for final
shaping.

(Below).-Fitting the neck into its socket.

Laminations are clamped and
pairs.

--
A flexible sanding pad being used to sand inside of

body.

(Above). -A neck made from two laminations.
Clamps are used to ensure good joint. (Below).-

Gluing soundboard in place.



Body (Part two)
Mark a line lin. in from the side all round the

bottom side of each lamination, except the bottom
one which is scooped out to the required wall thick-
ness with a gouge. Note, however, that the top
two laminations are left solid where the neck is
joined to the body.

The centre of each lamination may be removed
using either a coping saw, bow saw or hower saw.

Once the centres are cut out, the laminations
should be glued together in pairs. When the glue
is dry, trim the inside of each pair, removing all
the ledges. The inside shape should exactly follow
the outside shape. Carefully reduce the wall thick-
ness to about tin. Now glue the pairs together and
allow the glue to dry thoroughly before trimming
the inside finally.

The outside of the body may now be given its
final sanding. Locate the neck temporarily in
position and finish the tail -end of the body so that
it meets the neck gracefully.

Sound -board
This may be made either -Ain. solid wood or Ain.

plywood. Select a piece with attractive grain.
Lay the body upside down on the sheet of wood

and carefully mark round the edge. Saw around
this line, leaving about -Ain. clear. The sound -
board should be sanded absolutely smooth, the
finger -board when fitted should stand about
proud of the sound -board.

Now cut out the sound -hole and slightly bevel
the underside edge.

Next glue the batten to the underside of the
sound -board in the position shown in Fig. 1.

(Above).-Fitting rose in sound hole.
(Below).-Fitting the machine head.

Finger -board
In the original this was made from the same

wood as the sound -board. See Fig. 5. Get a really
good finish on this part, it should be sanded finally
before sawing the slots for the frets.

Lay the finger -board on the sound -board in the
correct position and mark round the end with a
pencil. Using a fine fret saw, carefully cut round
this line. Check for a snug fit.

Head
Fig. 4 gives the dimensions. Once again walnut

is used. No dimensions are given for the location
of the holes to take the machine head. The spac-
ing and diameter of these will depend on the
particular machine head used.

Bridge
This is shown in Fig. 6. A short length of fret

wire is located in a saw cut. Take care to drill the
holes to take the strings dead straight.

Assembly
First of all the'neck is glued in place to the body.

Check carefully that it is accurately located. Any
adjustment may be carried out by packing the joint
with small slivers of wood.

Now for the sound -board. Apply glue liberally
to the edge of the body and carefully seat the
sound -board in place. The body may be bound
round with cord or, better still, elastic, to ensure
an even pressure allround as the glue dries.

The constructional drawings are shown on the
next page.

(Concluded on page 468)

(Above).-Marking out the head to take the
machine head. (Below).-The neck and head.
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Fig. 2.-Marked out block.
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TRADE NOTES
A New Rodene Timer

THE Rodene Electrical Company have just
announced a new timer, the " Chronoset ",
which will be the main feature of our show

on Stand No. D165 at the I.E.A. Exhibition.
As will be seen from the illustration, it has the

appearance and ease of reading of the modern
" square " voltmeter which it has been designed to
match, and also complies with the fixing details
recommended for these meters in Appendix E of
B.S.89.

" Chronoset " timers can be connected to run
from the momentary closure of a control switch
and then reset automatically at the end of the timed
period, or to stay in the timed out condition until a
reset contact is momentarily opened.

They are also available with a built-in relay so
connected that the timer will re -cycle automatically,
i.e. run for the timed period, reset, pause for about
a second, and the re -start. This timer can also
give a very short pulse of about one second dura-
tion even when the time range is measured in hours.

A removable key can be supplied in place of the
time setting knob to prevent unauthorised adjust-
ment. An important point is that no damage is
caused if the time setting is altered during timing.

The dial has two pointers, a black one which,
during timing, travels towards zero indicating the
unelapsed time, and a red one which stays to
indicate the set time. On resetting, the black
pointer returns instantly and without bounce to
cover the red one.

These timers are made as standard for 105/120V,
195/220V, and 230/250V at 40, 50 and 60 cps.
The clutches can also be supplied for D.C. opera -

A REVIEW OF NEW
TOOLS, EQUIPMENT,

ETC.

tion. The repetitive accuracy is within 1% of full
scale; life tests have exceeded 2,000,000 operations;
the contacts are rated at 5 amps at nov or 3 amps
at 440V, and insulation is tested at 2kV.

Full details are available from D. Robinson &
Co. Ltd., 5-7 Church Road, Richmond, Surrey.
Telephone No.: Richmond 7181/4.

New Metal Filler with
"100% Adhesion"

ACOMPLETELY new body filler which has
taken three years to develop, has been
introduced for the motor trade by Plastics

and Resins Limited, Wolverhampton. It is supplied
in a pre -mixed paste form that sets in thirty
minutes, and yet remains soft enough to cut and
work up to 24 hours. It is also tack -free and it is
claimed that cleaning tools, such as files and " Sur -
form " tools, will not clog up nor will they become
blunt.

The new material, known as Metolux " Easyfill ",
is a sister product to " Metolux Aluminium ",
already in wide use.

Claimed to have remarkable bonding qualities-a
100% adhesion is guaranteed-the pre -mixed filler
spreads easily and can be applied in any thickness,
but hardens quickly leaving a non -porous surface.

Sold in 8lbs and 161bs packs, Metolux " Easyfill "
is priced at 52s. (81bs pack) and 98s. (161bs pack).

Full details and a leaflet are available from
Plastics and Resins Limited, The Airport, Wolver-
hampton.

Protocoat:
Protects -Seals -Insulates

BRITISH Insulated Callender's Cables Limited
is marketing under the trade name of
Protocoat a non -melting, waterproofing and

insulating agent which has important applications
in the electrical and electronic industries. Obtain-
able in a 16oz aerosol dispenser, it is the first
consumer product to be introduced into the wide
range of BICC accessories.

It instantly protects, seals and insulates and, by
means of the simple spray method, can be evenly
applied with ease over the least accessible surfaces
of equipment. It is quick -drying and equally
suitable for the smallest electronic and radio equip-
ment and for the largest switchgear. Having a
working temperature in the range of -50°C to
+200°C, it is both oxidation resistant and non-
volatile and also shows extreme resistance to track-
ing and the effects of corona discharge.

It can be used as an auxiliary dielectric on
ignition systems; as a sealing material for aerial
connections, plugs, etc.; as a corrosion inhibitor to
protect electric heating elements, machined surfaces
of magnesium, aluminium and other metals.
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TOOLS

14IN. FILES, five assorted 25/6 incl.
postage, singles 5/6 each; Tool Bits.
2in. x fin , six for 14/, IfIn. x fin.
six for CS; Grinding Wheels, 4in. x
lin. 416; Witting Saws. 21n. x 1/32in.
three for 5/: T/S End Mills. Ifin.
12/8, Mi. 15/-; 0 B.A. tap and die,
2/13 pair; Square Thread Taps.
9/16in. x 8t.p.1. 7111, fin. and sin. x
5t.p.i. 10/. and 12/13; Roller
Mills 2lin x lin. x fin. 12/; P and P
under £2. S.A.E. for list. - STAF-
FORD. 71 Hatfield Mead, Morden,
Surrey.

BRAND NEW
TOOLS AT BARGAIN PRICES

50 Sets Hand Reamers, Parallel. One
each size. 3/16, 7/32. 1/4. 9/32. -116, 11/32. 3/8,
13/32. 7/16'. Price 28/8 per set.
5.000 New Files, not recuts, best quality.
Precision Needle Files, 6 ass., price 4/6.
4' hand files, 6 assorted, price 5/-. 6' hand
flies, 6 assorted, price 7/6-
1,000 Circular Split Dies, Standard. BSF
or Whitworth sizes 9/16, 5/8. 3/4, 7/8, 1- x
2-1/4' O.D. Price 30/ per set. Diestocks
15/-.
500 Circular Split Dies, Standard.
BSF or Whitworth sizes 1/2, 7/16, 3/8.
5/16. 1/4 x O.D. Price 12/- per set.
hiestocks 7/-.

Clr/St
k/ses 2, 3, 4, 5, 6, 8 and 10 B.A. Price
15/- set.
100 Goodell -Pratt 18" Steel Rules,
marked 4 edges, 1/8', 1/16-, 1/32', 1/64',
1' wide x 1/16' thick. Worth 20/-. Price
7/6 each.
-Sturtevant" Torque Wrenches, 1/2'
square drive, 0-100 foot/lbs. Price 05/,
SO B.A. Socket Sets, 9/32' sq. dr., 0-8
B.A. with tee bar and 3' ext. Price 145/4.
50 gets Whitworth Hex. Die Nuts, sizes
1/2. 5/8, 3/4, 7/8, 1'. Price 15/- set.
Barn Tool Boxes, heavy gauge. length
is-. 8- x 8'. fitted tray. Price 38/6.

45° Angie 31111Ing Cutters, 1' hole.
Price 17/6 each.
1E44 metal Slitting Saws, 4' dia. 4
assorted widths, 1' hole for 201-. Ditto
2,3/4' I' hole. 4 for 91-. Ditto up
to 2-1/2" diem. 6 for 10/-.
10 Kneelin: Tools. 2 -wheel floating head.
Price 25/,
45 Drilling 31/C Vices, capacity 26'.
Price
83 Sets Left Hand B.S.F. Tape and
Dies. 2 taps one die each size 1/4, 5/16.
3/8'. Price 12/6 a set.

Please add 1/6 on orders under 40/ -
towards postage.

MONEY REFUNDED IF NOT SATISFIED
A. E. KING

152 Halfway Street, Sidman, Kent

HOME BOAT BUILDING

FULLY PREFABRICATED Kits to
assemble a goat at home, for two -
berth Cabin Cruisers, fast run-
abouts, canoes, prams. Enterprise
SigneT sailing dinghies. Leaflets
from: WYVERN BOATS (WESSEX)
LTD., Milbourne Port, Sherborne.

BROMLEY BOATS, Kits, Mahogany,
Silver Spruce. American Boat plans
3d. list. Southlands Road, Bromley,
Kent.

WOODWORKING

ANGLIAN RANGE - Saw Spindles,
10in. R/F Sawbenches, bin. and 81n.
Planers. bin. Sawnlanes and Wood-
working Lathes. Send 6d. postage for
brochures and price list to the East
Anglian Trading Company, 5 Guard-
ian Road, Norwich, Norfolk. NOR55A.

HOBBIES

NEWTONIAN TELESCOPE making
6in., 8fin., 1131n. Glass discs, Grind-
in,z Kits. Aluminised Parabolic Mir-
rors, Optical flats, Ramsden eye-
pieces. Barlow lenses. S.A.E. for list.
L J. MAYS, 20 Clover Road, Timper-
ley. AltrInchaM, Cheshire.

PHOTOGRAPHY

PHOTO ENLARGER, Castings and
Bellows, 35/. per set. S.A.E. for
details. V. J. COTTLE. 84a Chaplin
Road. Easton, Bristol 5.

PROJECTORS. Home Assembly Kits,
all types and sizes and Stereo from
£8/2/6. Fan Base Kit, £3/7/6.
Opticals, Screens. S.A.E. MARSHALL
SMITH LTD.. 64 Norwich Avenue,
Bournemouth.

RADIO

RADIO, TELEVISION Service Sheets
Ali types valves. S.A.E. list. JOHN
GILBERT RADIO, 20 Extension,
Shepherd's Bush Market, London
W12. SHE 3052.

WATCHMAKERS

WATCH PARTS
FOR ALL makes of Watches, Tools.
Instructional books, etc., Special Kits
for beginners' send 6d. for "Super
Bargain Catalogue." T. G. LOADER.
(Dept. WATCHMAKERS' MAIL
ORDER SERVICE, Milestone Road.
Carterton, Oxford.

PLIERS
SQUARE NOSE, SNIPE NOSE, ROUND
NOSE or SIDE CUTTERS 12/6 Pair
Send for FREE lists now of Watch
Materials. Tools, Bracelets, Straps and
Watches to:

J. J. LAWSON
95 Godwin Street, Bradford, I

Tel. 32075

NEW WATCHES, watch movements
Watchmakers' tools and materials.
instructional books, etc, at unbeatable
prices. Also watch repairs under-
taken. Send 1/- for Bumper Bargain
Catalogue. THE WATCHMAKERS
SUPPLY Company, "Time House,"
Cartezton, Oxford.

ELECTRICAL

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. 1.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 £3.3.0
Post paid.
H. MIDDLETON, 638 ABBEYDALE RD.,

SHEFFIELD, 7.

ALL TYPES of Electrical Goods at
extremely competitive prices, e.g.
5 amp Twin Cable, 35/. 100 yards.
Lampholders 7/ doz. 5ft Battens
49/-. Quality and immediate dispatch
guaranteed. Request list. JAYLOW
SUPPLIES. 93 Fairholt Road. London
N16. iTel Stamford Hill 4384.)

BRAND NEW
BROOK ELECTRIC MOTORS

Single Phase ; h.p. 1,500 r.p.m. 0 13 9
I h.p. 1,500 r.p.m. EIO 7 6

H.P. TERMS h.p. 3,000 r.p.m. LIO 7 6
AVAILABLE d h.p. 1,500 r.p.m. El I 16 9

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

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

MISCELLANEOUS

SPRINGS, PRESSWORK. Immediate
capacity available ADWIN SPRING
LTD.. 33 Elwell Street, West Brom-
wich. Phone: Tipton 1473.
AQUALUNG AND COMPRESSOR
Eouipment, Ballraces and Miscel-
laneous items. Lists 3d. PRYCE, 157
Malden Road, Cheam, Surrey.

FIX IT. Why scrap it? Repairs to
anything mechanical. Parts 'for
obsolete machinery. No job too
small. Inventors' models. WELL -
WORTH PRODUCTS, Ramsbottom.
Bury, Lancs.

BRIANT & LANE, Experimental, Pro-
totype and General Engineering,
Brazing and Welding. -19 Foyle Rd.,
Tottenham. London N17. Tel: TOT-
tenham 9088.

FOR SALE

ASTRO TELESCOPE making. Stan-
dard Ramsden Push -in Eye -pieces.
fin., fin.. -in. focus, 35/.; with
R.A.S. thread, 42/6 each. S.A.E. list.
Object Glasses, Newtonian Mirrors.
Diagonal Mounts, Focusing Mounts.
Altazimuth Mountings and Tripods
for refractors and reflectors. W. BUR -
NET, Grand Sluice, Boston, Lincs.
CABINET STANDS for 34-4in. Lathes.
Leaflet. i'ELEMAX PRODUCTS.
Kimridge, Thorpe Road, Great
Clacton.

(continued)
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FOR SALE
(continued)

NUTS, SCREWS & WASHERS. Mixed
parcels of 432 parts 2, 4 & 6 -BA Steel
in round head, cheese head or coun-
tersunk. 7/-. Ditto brass 9/-, 6, 8 &
10 -BA ditto steel 6/6, Brass 8/6. Also
other sizes. Send for free list. Over
14) interesting mixed lots and 3,500
"BOBPAKS" (1/- packs). K. R
WHISTON, Dept. SPM, New Mills.
Stockport.

BLACKSMITHS PORTABLE
FORGES!!! Brand new Government
from £5115/ carriage paid. Thou-
sand bargains catalogue free.
GREENS, 439 Albert Street, Lytham.

WASHING MACHINE spares, new
and second-hand. J. & D. ELLISON,
Barkerhouse Road, Nelson.

METAL MARKING PUNCHES, sizes
1/16in., 3/32in. or 1/8in. Figures 10/ -
per set, Letters 30/- per set post free.
-THEO ELLIOTT & SON LTD., 8
Eldon Street, Sheffield 1.

FREE - LIQUID Rubber Moulding
Guide. Send S.A.E., P.P.S., 53 Fol-
jambe Drive. Dalton, Rotherham.

MAKE A complete Oxy-Acetylene
Welder from bits and pieces. New
parts amount less than £1. Gas from
chemicals. Ideal for home repairs,
handicrafts, e.g. glass and wire
ornaments, etc. Send 2/6 for build-
ing instructions, diagrams, welding
hints. "DRESDEENA", The Harrow
Way, Basingstoke, Hants.

NEW BARGAIN LIST OF 16 M/M SOUND AND
SILENT FILMS. Hundreds of titles from as little as
10/. per reel. Colour (sound), titles from Ern- per
reel. S.A.E. for list please.
Smm. double -rim film. 25ft. lengths fast pan (29°
soh) or slow pan (27° ech) not process paid, not
spooled. 6/6 each. 16mm. ex -government film
manufacture date 1957/58, 300ft. tins containing
6 x 50ft. rolls, 30/. each plus 1/6 poet. This film is
slow pan and can be successfully reversed. Single
rolls of 50ft. ditto 6/- ea. pl. 6.1. post.
Sin. Bi-Convex Glass Condensers, 2/6 each, post 6d.
Epidiageopes from 220 each.
Ex A.M. 048 Gun Camera. 24 volt, 2in. fixed
locus lens 50ft. magazine loading, complete with
magazine, new £2.15.0., ditto used CO. Both poet 2/6.
Brand new Kodak lee Admiralty) 7 x 50 Prismatic
Telescopes, focusing In fitted wooden case with
binocular eyepiece, fitted filters, cost over £50; due
to another huge purchase lower than ever price,
£4.10,. each, carriage 5/-.
Brand new (ex A.M.) 12 volt 26 amp batteries. These
are R.A.F. general purpose lead acid accumulators,
and are similar in construction to normal car battery.
Very suitable for care and vans, will start any
vehicle. Never been filled and ih original tropical
packing. First charge instructions included, cost
about 210, only £210.0, each, carriage 5/,
All Metal Projector Stands. Lightweight, fold flat
a hen not in use. Model 1. Height 316. Table
20 x 13in. Grade 1 54. Grade 2 52.10.0. Both
plus 7/6 carr. Model 2. As above but height variable
between 2ft. 9in. and Sf t. Sin. Platform 21 x 13in.
Grade 1 25, Grade 2 118. Both carr. 7/6. All are in
good condition, used but paintwork is very good on
Grade 1 models.
Es R.A.F. Aerial Film. 94ln. x 300ft. Pan, £3.
160f t., 55/, 54in. x 47ft., 3/.., 241 t., 5/.. Ideal for cut-
ting to smaller sizes. Perfect condition. Post 1/6.
Ex A.M. GUS Mark 3 Recorder Camera. 16mm.
made by Specto. Latest model with three shutter
speeds, 2 or 16 Lim. bloomed lilm lens F1.9 with
iris to F.16, 24 volt 50ft. magazine loading, complete
with magazine in original tropical packing, abso-
lutely brand new, only 25, post 2/6. Ditto used

poet 2/6.

All goods supplied on 14 -day money beak guarantee,

R. SAN KEY Regal Cinema, ATHERSTONE.
WARWICKS. Tel.: &thereon's 2220, 3210.

WANTED

PRACTICAL MECHANICS, February
and March 1942. Will purchase either
both issues or whole volume. - Box
No. 19.

PATENTS

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

SITUATIONS VACANT

A.M,I.Mech.E., A.M.Brlt.I.A.E., City
and Guilds, G.C.E., etc, bring high
pay and security "No pass -no fee"
terms Over 95% successes. 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. 967B), London,
W8.

SKILLED PRACTICAL Engineers and
Craftsmen are eligible for associate
membership of The Institute of Engi-
neers, Practical, 118 Westwood Park,
London SE23. Write for details.

ENGINEER MECHANIC (mechanical)
required at L.C.O. Central School of
Arts and Crafts, Southampton Row,
W.C.1. Applicants must have metal
working ability and genuine interest
in all forms of model making.

12/11/2 for 42 hour week. Forms,
returnable within 14 days, trout
Secretary (Estab.7/P/1190/6).

EDUCATIONAL

"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, PM, RADIOSTRUCTOR,
Reading.

POSTAL TUITION in Technical
Drawing, tracing and blueprint read-
ing. Drawing and Design in wood
Or metalwork for handicraft
Teachers Examinations. Details from
C. PANNF2 , 145 The Crossway,
Portchester, Hants.

By repairing Radio and
TV Sete as a lob or as a
spare time business. Our
practical course will show
you the way. No previous
experience is required.

SEND FOR
FREE BOOK
TODAY!

RADIOSTRUCTOR
Dept, 080 READING, BERKS.

The SAVOY SUPER -3

3 -TRANSISTOR
POCKET RADIO

With miniature loudspeaker

ONLY

19g

NO

SOLDERING

NO DRILLING
Aerial required
only in certain
areas.

3 transistors and 2 diodes.
Size 4}x x 1} in.
Receives entire broad-
cast band. Full instruc-
tions provided.
All parts sold separately

Battery 1/, P. & P. 2/- extra
-or SAVOY -4 with 4 transistors and
2 diodes, in a 5 stage reflex circuit.
Size 51 x 3 x 11 in. 85/- & 2/9.Battery 2/3.

SAVOY ELECTRONICS LTD.
15 Maiden Lane, Strand, London, WC2

(Back of Adelphi Theatre)

THE FAMOUS
HARRIS ELECTRIC

WELDER"
and Complete Kit
For Welding, Soldering, Bra-
zing and metal construction Az
repairs in the home, on the car
or cycle. Instant heat 6,000° 5'.
Works from Ov or 12v car battery or
transformer from A.C. mains. Com-
plete kit of Welding Tool, 9ft. cable,
clip, carbons, cleansing fluid, fluxes,
filler rode, goggles, instructions, hints,
thousands in daily use. As supplied to
Dept. of H.M. Government, I.C.I., Stand-
ard Telephones, etc. Weld, all
Metal, up to one -eighth inch. 57,6C.O.D. 1F REQUIRED
Obtainable only from; Post & P69. 3/6

HARRIS ENGINEERING CO.
(Dept. PM47) 17 Haubury Rd., Acton, Ldn., W.3

Branch at 269, Kingsland Rd., E.2.
WUflnnuin»mureb

START RIGHT

with the
Patented
Loading Webleg .410
Device
No Lost
Extractors
Manual Safety
Write to: WESLEY & SCOTT LTD.

28 Park Lane, Birmingham 21

COLT ACTION

SHOT GUN

Please mention

PRACTICAL MECHANICS

when replying to

advertisers
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RULES
Our Panel of Experts will answer your Query only if you comply with the rules given below.
A stamped addressed envelope, a sixpenny crossed postal order,
and the query coupon from the current issue which appears at
the foot of next page, must be enclosed with every letter
containing a query. Every query and drawing which is sent

must bear the name and address of the reader. Send your
queries to the Editor, PRACTICAL MECHANICS, Geo. Newnes
Ltd., Tower House, Southampton Street, Strand, London,
W.C.2.

Hand -operated Railway
Trolleys
CAN you give me any information regarding a

hand -operated railway trolley as I wish to
construct a working model.-T. A. McGraith
(Aberdeen).
HAND -OPERATED railway trolleys, or hand-

cars, as they are usually known, are practi-
cally out of date, and are only now used in remote
places where the use of a motor -driven car would
not be economical. Before the advent of the small
internal-combustion engine, hand -cars were widely
used in the U.S.A. and Canada, and on Colonial
railways, by permanent -way section gangs. The
type most favoured consisted of an A -shaped
frame mounted on a wooden platform, about 44 -ft
wide and 6ft long. The platform was mounted on
four wheels, with axleboxes and springs similar to
a coal wagon, but the wheels were outside the axle -
boxes. A beam was pivoted at its centre, to the
top of the A -frame, and this beam had cross -
handles at each end. A gear -wheel carried in
bearings, and provided with a crank, was mounted
underneath the platform and meshed with a small
pinion on one of the car axles. The crank was
driven from the beam by a connecting -rod attached
near the centre, and passing through a slot in the
platform.

The ratio of the gear -wheel and pinion was
usually about 3 to 1, for a normally graded line,
but if the grades were steep, a lower gear, 2 to 1
or more, was used. With a man of average
strength at each end of the beam, operating it in
see -saw fashion, a quite respectable speed could
be attained on a level road.

A small version of this could be built without
drawings, for 31in. or 5in. gauge, and if the plat-
form is made long enough for a couple of children
to sit on, they could thoroughly enjoy themselves,
" pumping " the car along a small railway.

On the Isle of Wight railway, in pre -
nationalisation days, a small hand -car was used
to shunt wagons, one at a time, in one of the goods
yards. The platform was very low, being mounted
on 15in. diameter wheels, which were coupled like
those of a locomotive. A shaft with a crank handle
at each end was arranged at a convenient height
above the platform, and on this was a chain
sprocket, driving a similar sprocket on one of the
axles. With a man turning each crank, wagon -
shunting was quite easily done.

Caring for Films
COULD you please give me some tips on how

to handle 35mm. film to avoid getting dust,
fingerprints and scratches, etc., on its surface?-
W. O'Brien (Eire).
CARE is needed when handling and processing

35mm. film as dust actually embedded in the
emulsion cannot be removed without causing clear
spots. Cassettes should be brushed out, particu-
larly along the velvet trapped lips, or dust will
transfer to the film or scratch it. The camera
should also be cleaned and any film guide rollers
highly polished. A clean developing tank and
filtered solutions avoid trouble at that stage, while
drying in a dust -free enclosed space completes the
sequence. Fingermarks on the negatives may be
prevented by handling only by the clear rebates
along the edges.

THE P.M. BLUEPRINT SERVICE
12 FT. ALL WOOD CANOE. New Series. No. I, 4s.'
COMPRESSED -AIR MODEL AERO ENGINE. New

Series. No. 3, Ss. 6d.*
AIR RESERVOIR FOR COMPRESSED -AIR AERO

ENGINE. New Series. No. 3a, Is. 6d.
"SPORTS" PEDAL CAR. New Series. No. 4, Ss. 6c1.*
F. J. CAMM'S FLASH STEAM -PLANT. New Series.

No. 5, Ss. 6d.*
SYNCHRONOUS ELECTRIC CLOCK. New Series.

No. 6. 5s. 6d.c
ELECTRIC DOOR -CHIME. No. 7, 4s.''

ASTRONOMICAL TELESCOPE. New Series. Refractor.
Object glass 3in. diam. Magnification x 80. No. 8 (2 sheets),

7s. 6d.'

CANVAS CANOE. New Series. No. 9, 4...
DIASCOPE. New Series. No. 10, 45.*
EPISCOPE. New Series. No. I I, 4s.*

PANTOGRAPH. New Series. No. 12, 25..
COMPRESSED -AIR PAINT SPRAYING PLANT. New

Series. No. 13, Bs.*
MASTER BATTERY CLOCK.* Blueprints (2 sheets), 4s.

Arc board dial for above clock, Is. 6d.
OUTBOARD SPEEDBOAT. I Is. per set of three sheets

P.M. TRAILER CARAVAN.* Complete set, Its.
P.M. BATTERY SLAVE CLOCK, 2s. 6d.

P.M. CABIN HIGHWING MONOPLANE, Is. 6d.
THE MECHANIKART, 155.`

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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Should, however, the negatives get scratched,
Kodak and Johnsons produce a preparation for
filling scratches on the backs only of negatives.
These firms also manufacture film cleaning pre-
parations. Both of these products are obtainable
from your local photographic supplies shop.

Model Speed Record
"

HAVE for some time been considering building
a model rocket powered machine, to run on

model railway tracks. I have no problems as
regard the power plant, as I have been flying and
sailing rocket powered models for many years.
What I do wish to know is, what is the model land
speed record on rails?-D. Gardner (Essex).
THERE is no known record for high speed on

the tracks used by miniature railway locomo-
tives, electric motor -coaches or similar vehicles for
the simple reason that they can, if properly con-
structed, travel at a far higher speed than that at
which derailment would occur.

Some years ago the owner of a 21in.-gauge 4-6-2
steam locomotive originally designed and built by
" L.B.S.C." tried to see how fast it would go " all
out ". He had a long, continuous track with a
straight stretch running parallel with a fence of
the wooden featherboard type about 3ft. away. On
this the locomotive accelerated to a shade below 17
miles per hour, at which speed it jumped the track
and went clean through the fence, damaging the
front buffer -beam, one corner of the frame and the
smokebox and chimney. The driver's arm and
shoulder were injured badly enough to need
hospital treatment.

Another locomotive, tested on a stand with the
driving wheels resting on friction wheels connected
to a speedometer, turned its wheels at a speed
equal to an actual 86 m.p.h.

In the nineteen -thirties " L.B.S.C." carried out
some speed experiments in connection with water
pick-up apparatus for small locomotive tenders. It
was found that a 1',--in.-gauge engine was unsafe at
over 5 m.p.h. and a 1,' -in. -gauge between 9 and 10
m.p.h.. The safe speed of a 31in-gauge engine
could not be ascertained as the straight part of the
line was not long enough, but it went fast enough
to pick up water through the tender scoop.

It would appear that a rocket -powered locomo-
tive would need careful adjustment of the jet, as
even a slight downward thrust would lift the
engine off the line. " L.B.S.C." suggests that the
most suitable type of rail vehicle on which to try
rocket propulsion would be a car running on a
single rail with an overhead guide rail and pulleys
on the car roof engaging with it. This arrange-
ment could not derail at any speed.

Waterproofing an
Inspection Pit
T HAVE recently completed a car inspection pit

but find that water seeps through, can you
suggest a method to avoid this?-R. E. Lee
(Glasgow).
WE feel this would be difficult to overcome

permanently but would suggest that you treat
the surface with one of the silicone treatments now

CAL MECHANICS July, .1962

on the market for use on brickwork and rendered
surfaces such as " Brella ". Waterproofing solutions
such as this would hold the damp back foc a time,
but a more permanent modification to the pit
would be to render over the existing cement, using
cement mix with a waterproof solution such as
Publo.

This type of fault usually develops with an
inspection pit where the ground immediately
surrounding it is higher, which causes water to
drain through it. Another solution, providing the
location was suitable, would be to dig a larger hole
in close proximity to the pit and fill this with
suitable brick rubble and material to act as a
separate soakaway. Alternatively a soakaway could
be formed in the bottom of the pit by knocking
a length of tubing about 2ft. into the ground.

C. R. Young describes "Tich"
THE photographs on page 462 show my model

of L.B.S.C.'s "Tich ", a ;in. scale, 311in.
gauge contractors type 0-4' -0 locomotive.

Construction of the frames, wheels and cylinders
followed the normal practice. It can be seen that
the valve gear is a version of outside Stephenson's
Link motion. This is both unusual for British
practice, and highly successful, as the engine will
run one notch out of mid -gear quite well.

Again the bodywork and boiler follow L.B.S.C.'s
well tried practice, but I cut a piece out of the
banker to make easier firing, and driving.

The weather board is copied from the Metro-
politan Railway. This is made from 20s.w.g. brass,
the beading is Ain. diameter brass rod, slit down
the centre to form a channel section and sweated
into position. For the window (or cab light frames
as the locomotive men call them) frames, a piece of
brass bar was turned over the top to the correct
diameter, and then drilled and bored to leave a full
bin. wall. A kin. register was machined on and
the frame parted off 3 in. wide. Four of these were
made and riveted into position with bin. brass
rivets. The glasses are commercial microscope
slides!

I cut the drag hooks from stainless steel, as were
the buffer heads, and this has resulted in both
serviceable and easy to clean components.

The locomotive is painted in Great Eastern blue,
with black edging and a fine red dividing line.

" Tich " has performed very well, and has run
half -a -mile with two up. I think this is a tribute
to the scheming of L.B.S.C. and my friends in Ash-
ford for their help and encouragement.

This is my second steam locomotive, the first
was an " 0 " gauge London, Chatham and Dover
Railway Goods engine.

"Practical Mechanics" Advice Bureau. COUPON.
This coupon is available until July 31st. 1962, and must be
attached to all letters containing queries, together with 6d.
Postal Order. A stamped addressed envelope must also be enclosed.
Practical Mechanics. July, 1962

0
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SAVE YOU

2 VOLUMES I 153 SECTIONS
1,600 SEE -HOW ILLUSTRATIONS
Plus case of How -to -make Charts

Including Table, Bookshelf, Aquarium, Hi -Fl
Amplifier, Dolls' House, etc.

A few of the many subjects to help you save
money-Your house and its structure. Wall
coverings. Painting, Ceilings. Build a Garage
and Tool Shed. Water Systems. Frost pro-
tection. Electric Ring Circuits. Law for the
Householder. Loft Ladder. Making flush
doors. Fences, gates, trellis -work. Damp
walls. Concrete worlc. Dry rot and wood-
worm. Laying flooring. Glazing. Enamell-
ing. Windows. French polishing. Graining.
Veneering, Marquetry. Built-in furniture.
Renohating furniture. Sliding doors. Re-
upholstering. Making kitchen cabinets, tool
chest, picture frames, clothes airer. Leaded
lights. Electric power tools. Dry-cleaning.
Motor car troubles. Soldering. Pests.
Glossary of Tools and materials ... and so
much more besides.

GIVEN-FREEI. =
Presented to every pur- E

chaser of PRACTICAL =HANDYMAN.

'' The
E -electric wire strip-

per Is In the E.
handle -- no

=
= more broken

or wasted Ifinger nails

E-1-- wire.Strips
HANDY

flex in a =
=

flash ! g
SCREWDRIVER

AND ELECTRIC \ 1.---.

:-...-

=

= WIRE STRIPPER

IT;
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MONEY
with Newnes

Complete
Handyman

.0)-RNER WRITING DESK

Use it FREE for 7 days
Yes, you will save £.s.d. with Newnes all embracing do-it-yourself
set. Every facet of repair, redecoration, renovation and how -to -
make is included. Every time you need expert, practical advice
it is at your elbow-for instant reference, and for an instant start
on the job you want to do. You are assured of the professional
touch and the pleasure that goes with a job well done. Newnes

PRACTICAL HANDYMAN will serve you faithfully for years.

Send Now No obligation to buy
To: Cleorge Newnes l.td., 15-i7 Long Acre, London,

Please send me NEWNES PRACTICAL HANDYMAN without obligation to
purchase. I will either return the work In 8 days or send 6/- deposit 8 days after
delivery, and you will then send me the Free Double -purpose Screwdriver.
Thereafter I will send 12 monthly payments of 10/- paying 126/- In all. Cash
In 6 days £6.

(Tick V where applicable)
The address below ts:-My Property 0 Rented unfurnished 0

Furnished Accommodation 311 Temporary Address 0 Parents' Home L
BLOCK LETTERS BELOW PLEASE

Mrs., Miss

Full Address

Occupation

Your Signature
(Parent signs if you are under 21.)
This ooupon Is invalid If not signed end all cUestIons answered.

ell NM AM

(114)505/44
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PARKER'S SHEET METAL FOLDING MACHINES
NEW BENCH MODEL Capacity 36 in. wide x

I8 -gauge mild steel.
Forms channels and
angles down to 45 deg.,
which can be flattened
co give safe edge. Depth
of fold according to
height of bench. Will
form flanges.
Weight approx. 2 cwt.

Price 17/15/0, carr. free. Also the well-known vice models of:
36 in. x 18 -gauge capacity ... L8 10 0 ) Carriage
24 in. x I8 -gauge capacity ... L5 5 6
18 in. x I6 -gauge capacity ... L5 5 6 3 -tree

One year's guarantee: money refunded without question if not
satisfied. Send for details:

A. B. PARKER, Wheatcroft Works
WELLINGTON STREET, BATLEY, YORKS. Tel.: 426

Practical assistance to students, teachers,
engineers and designers . . .

DICTIONARY OF MATHEMATICS
by C. C. T. Baker, B.Sc. This concise diction-

ary provides immediate explanatory reference to
hundreds of the most commonly used mathe-
matical terms, theorems, tables, processes and
derivations employed in algebra, arithmetic,
geometry, trigonometry, co-ordinate geometry
and the calculus.

3 5s. FROM ALL BOOKSELLERS
. or in case of difficulty 36s. 3d. by post from GEORGE

NEWNES LTD, Tower House, Southampton St, London WC2
NEWNES

THIS BOOK IS FREE!
to get

your G.C.E-
cAN Al/THOIVTAT/YE Ga/DE

pA complete u -to -the -
minute guide-all you want
to know about C.C.E. How,
when and where to apply.
Subjects & Syllabuses at
all levels. Exemptions.
Career Requirements. 'No
Pass-No Fee' Home Study
Courses . . . how you can

get the G.C.E. and Choose your own subjects.
Send for this unique book today-FREE!
School of Careers, Dept. 160, College
House, London, W.S.

E
"NO PASS-NO FEE!"

SURPLUS BARGAINS
Low Speed Motors. Low Voltage Motors
and Gearbox,with Two output shafts giving
approx. 4 r.p.m. and 16 r.p.m. at 12 v. DC
and 6 r.p.m. and 24 r.p.m. at 24 v. DC.
Dimensions approx. 71" x x 3" overall.
Each 251-, post 1/9.
Telephone Handsets. Two in series with
battery give two-way intercom. 351- pair,
post 2/3. Mains Motors from 251-, post
3/-; Low Voltage Motors from 1216, post
I/6. Battery Charger Transformers
ISv. and 9v., 11 amp., IV-, post 1/9; Recti-
fiers to suit above for 6 and 12v. Charging,
616, post l/-. Send 3d. scamp for illus. list of
interesting bargains. Money Back Guaran-
tee.

MILLIGAN'S
2 HARFORD ST., LIVERPOOL, 3

INTRODUCING A NEW PORTASS
LATHE

31 x 16' 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

HOGEIRS 31/33 ST.
SOUTHPORT

Fibre Washers. 144 Assorted 3/6
Meter Rectifiers. A.C. to D.C. 3/9
Sell Tap Screws. TOO Assorted 3/ -
Rectifiers 6/12 v. at 8 amps. 15/ -
Winker Gaits. 6 or 12 volt
Motorised Water Pumps .. 95/ -
Instrument Cases. 12in. x 8in. x gin. New 7/3
Telephones. New, Modern 16/ -
Races, Belts, Valves, Pulleys. Pumps, Lass.
Steel, Aluminium. etc.

10 PAGE LIST FREE, STAMP PLEASE

TRANSISTOR POCKET RADIOS
BULK PURCHASE
ENABLES US TO
MAKE THIS
FANTASTIC OFFER-
AND WITH MONEY
BACK GUARANTEE!
The "SAN REMO"
5 Star-so tuned that
it brings the voices of
star entertainers and
vocalists dramatically
to life-In your home.
Once. etc., etc.-only
41 x Si x ltinl tits
easily into your pocket

or handbag. Works for months off Bd. bottom
Should last a lifetime, anyone can assemble it in
an hour or two with our easy plan. Complete set
of parts including miniature speaker-everything
only 29/8, plus 2/6 P. & P. C.O.D. 2/6 extra.
(Parts can be bought separately.) Limited period
-so rush your order before it's too late-Demon
strati°. Daily.

CONCORD ELECTRONICS .
(Dept. B12/6)

210 CHURCH ROAD HOVE SUSSEX

ONLY 29'6

FREE
INFORMATION

SHEETS
TITLES include "Condensation
Rates": "Steam Distribution":
"Condensate Return": "Boiler
Feed Tank": "Direct Steam Injec-
tion": "Flash Steam Recovery":
"Air in Steam Plant": "Oil Burn-
ing Installations": "Steam Heated
Calorifiers": "Compressed Air".
Copies and full list free of charge or

obligation.

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

The really handy book round the home . . .

The
HOME
ELECTRICIAN
by F. J. Camm

The NONE
ELECTRICIAN
A Ca.p.i. G.O. dv Inax.ersoa.

041.1.1i 0.3.` t!!,

tal rt ~to ,

ttfli.ln 5Np '0'4.
mg', ,14 hart*: ftlEM!!C

Covers installation, upkeep,
overhaul and repair of all
electrical apparatus used in the
home, with additional chapters
on house -wiring. 226 pages.

This essentially practical book tells you
about Electricity; Rules and Regula-
tions; The Installation Explained;
Power Wiring Explained; Electric Light
and Power Installation; Layouts and
Wiring Methods; House Circuits;
Switches and Control Points; Installing
Domestic Electrical Apparatus; In-
stalling Electric Bells; Home-made
Burglar Alarms; Electric Water Heat-
ing; Circulators for Electric Water
Heating; Tank Capacities of Water
Heaters; Electric Heater Plumbing;
Installation of Water Heaters; Running
Electric Models from the Mains;
Motor -driven Apparatus; Fractional
horsepower A.C. Motors; Repairing
Electrical Apparatus; Accumulator
Charging; Modernising Power House
Wiring; The Ring Circuit; Index.

1216 from all
booksellers
.. or in case of difficulty 13s. 6d. by
post from C. ARTHUR PEARSON

LTD., Tower House, Southampton St.,
London, W.C.2.

PEARSON
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* Permanent Magnets in action *

%wee(a nut
Go-xe;f2 yer,h,

In case you do, have an 'Eclipse' Pot
Magnet availab'e to help you recover
the nut. This is one cf the man/ ways
in which Magnets can help ycu. Ask
>our tool dea:er for descriptive leaflet.

ge0 PERMANENT
MAGNETS

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

PM 42

Today's best value ine
heavy gauge STEEL

SHELVING1315.0

Other Sizes available

DELIVERED FREE ON THE

MAINLAND OF ENGLAND,

SCOTLAND 41 WALES.

Brand new-Manufactured
in our works.
Shelves adjustable every
inch.
Heavy gauge shelves will
carry 400 lb. distributed
weight each.
Stove enamelled dark
green.
6 shelves per bay-Extra
shelves 8/- each.
Quantity discounts on
orders for six bays or
more.
Also available In white at f.5.15.0

Extra shelves in white 11/6 each

SEND FOR CATALOGUE OF

OTHER STORAGE EQUIPMENT

Unassembled ready for erection

MOM action quaranteed or equipment replaced

N. C. BROWN LTD
GREEN LANE WING, HEYWOOD, LANCS. TrI., 09018.
LW DOA OF Pick:
25 NEWTON ST., KINGSWAY W.C.P. HOLborn 7931.
NORTH LANCS DEPOT. rrl . HAMBLETON (Er. Blackpool) 411.
ISLE OF MAN DEPOT, 4 MONA ST., RAMSEY. Tel.: 2424.

GAM AG E S
SPECIAL BARGAINS

STEEL SECTIONED

FOLDING BENCH
Sturdy and strong. Ideal for the
Home or Workshop and particu-
larly suitable for mounting your
Electric Drill and Equipment.
V,hen not in use it can be folded
flat and stored out of the way.
Size: 421n. long. 18in, wide and
321n. high.
BARGAIN PRICE. set,
Vice 15/11 extra. 7 6
Carr. & Pkg. 6/6 in G. B.

Worth More Than Double!
1/4 H.P. G.E.C.

ELECTRIC MOTORS
A.C. Split Phase Start. Induction
Type. 2' x 1" dia. spindle. Also operates
in vertical position. Continuous rated.
230/250 volts. 1.440 r.p.m.

ARG AgToday's Value £9.8.0. B PRICAEIN 1.1,6 Carr. & pkg. 7/6
Ask for Motor and Tool List Free in G.B.

HOBBYIST TABLE BENCH TOPS
In Seasoned
Hardwood

21" x 9' approx. Clamps in
seconds to the kitchen
table. Ideal for cutting.
shaping, gluing and assem-

bling small parts, with 2 vices.
holes and pegs for holding work.

If outside our ran area. p9st and pkg. 3/-. ivii
GAMAGES, HOLBORN, LONDON, E.C.I. Holborn 8484

AT BEE ON
BE RANH

You'll be quite at home with the Johnson -Wray
Optical Rangefinder, it's so easy to use and it fits
almost every camera. You get perfect focusing every
time, with every shot needle sharp! This beautifully
made rangefinder has the largest possible viewing
window that shows a bright, clear image. To find the
range you just turn the milled wheel until a secondary
yellow image is super -imposed in the viewing window.
Then read off the distance
and set your focus. Easy!
Price. 48/10. Ask to see it
at your photographic shop.

FOR CONFIDENCE IN PHOTOGRAPHY

[ JOHNSOilin
OF ME NOON Liu i

Published about the 30th of each month by GEORGE NEWNES LIMITED, 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
(ik/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 22s.. Overseas 2)s. 6J.. Canada 19s. Registered for transmission by Canadian Magazine Post.



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

ENGINEERING, RADIO, AERO, ETC.
Aero. Draughtsmanship
Jig & Tool Design
Press Tool & Die Design
Sheet Metalwork
Automobile Repairs
Garage Management
Works M'gnint. & Admin.
Practical Foremanship
Ratelining & Entimating
Time & Motion Study
Engineering Inspection
Metallurgy
Refrigeration
Welding (all branches)
Maintenance Engineering
Steam Engine Technology
I.C. Engine lechnology
Diesel Engine I echnology

Ordnance

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

Survey Dr'ship

BUILDING AND STRUCTURAL
L.I.O.B. A.I.A.S.

A.A.L.P.A.
Building Construction
Costs & Accounts
Surveying & Levelling
Clerk of Works
Quantity Surveying

GENERAL, LOCAL
Gen. Cert of Education
Book-keeping (all stages)
College of Preceptors
Woodwork leacher
Metalwork Teacher
Housing Manager (Ailing.)

A.R.S.H. M.R.S.H.
A.F.S. A.R.I.C.S.
Builders' Quantities
Carpentry & Joinery
Building Inspector
Building Draughtsmanship
Heating and Ventilating

GOVERNMENT, ETC
Common. Prelim. Exam.
A.C.I.S., A.C.C.S.
A.C.W.A. (Costing)
School Attendance Officer
Health Inspector
Civil Service Exams.

BECOME A DRAUGHTSMAN - LEARN AT HOME
AND EARN BIG MONET

Men and Youths urgently wanted for well paid positions as
Draughtsmen, Inspectors, etc., in Aero, Jig and Tool,
Press Tool. Electrical, Mechanical and other Branches of

Engineering. Practical experience is
unnecessary for those who are willing
to learn-our Guaranteed " Home
Study " courses will get you in.
Those already engaged in the General
Drawing Office should study some
specialised Branch such as Jig and
Tool or Press Tool Work and so con-

:a`siderably increase their scope and
earning capacity.

I
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OVER SEVENTY YEARS OF
* CONTINUOUS SUCCESS

NATIONAL INSTITUTE OF ENGINEERING
(In association with CHAMBERS COLLEGE-Founded 188$)

(Dope. 28)

148, HOLBORN,  LONDON, E.C.I
SOUTH AFRICA: E.C.S.A., P.O. BOX NO. 8417, JOHANNESBURG

AUSTRAUA: P.O. 00X NO. WO. MELBOURNE

Free Guide - SUCCESS IN ENGINEERING
132- PAGE BOOK FREE!
SEND FOR YOUR COPY

This remarkable FREE GUIDE explains:
* Openings, prospects, salaries, etc., in Draughts-

manship and in all other branches of Engineering
and Building.

* blow to obtain money -making technical quali-
fications through special RAPID FULLY -
GUARANTEED COURSES.

MANY INTERESTING COURSES

TO SELECT FROM!
A.M.I.Mech.E., A.M.I.M.I.,
A.M.Brit.I.R.E., A.M.I.P.E.,
A.M.I.C.E., A.M.I.Struct.E.,
A.M.I.Mun.E., M.R.S.H.,
A.M.I.E.D., A.F.R.Ae.S.,

London B.Sc., Degrees.

Fully guaranteed postal courses for
all the above and many other
examinations and careers. Fully
described in the New Free Guide.

Free
tilde

THE ACID TEST OF TUTORIAL EFFICIENCY
SUCCESS -OR NO FEE

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

If you have ambition you must investigate the Tutorial
and Employment services we offer. Founded in 1885,
our success record is unapproachable.

ALL TEXTBOOKS ARE SUPPLIED FREE
PROMPT TUTORIAL SERVICE GUARANTEED
NO AGENTS OR TRAVELLERS EMPLOYED

FOUNDED 1885 - FOREMOST TODAY

IIIIIIIIIIIII Free Coupon
To: NATIONAL INSTITUTE OF ENGINEERING
(Dept. 291, 148-150, Dolltorn, London, E.C.1.

Please Forward your Free Gc !e to
NAME
ADDRESS

SEND OF
TIV/5 COUPON

NOW AND 86
TILL SET Fos

SUCCESS

My general interest is in: (1) ENGINEERING
(2) AERO (3) RADIO (4) BUILDING
(5) MUNICIPAL WORK

(Place a cross againat
the branches in which
you are to eeeee ed.)

The subject of examination in which I am especially interested is

To be filled in where you already have a special preference.
(2(d. stamp only required ,, unsealed envelope is used.)




