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OPEN LETTER TO MR. SOMEBODY AND HIS SON
Dear Sir,-The natural desire of most parents is to give their children a fair chance in life in the form of a good College Training, also there are many young men
who would like to go to College, but for some reason are not able to do so. Let us tell you here and now, you can get a complete College Training without
having to go anywhere, and at a reasonable monthly fee for tuition. For well over 30 years we have been training students for all the kei positions, by post
in all parts of the world. Distance is nothing when you are studying by your own fireside.

The nature of our business makes us keep in touch with employment requirements; therefore we specialise in prepairing students for the good positions
which we know exist, and for all the worthwhile examinations.

Write to us for free particulars of any subject which interests you, or if your career is not decided, write and tell us of
your likes and dislikes, and we will give you practical advice as to the possibilities of a vocation and how to succead in it.

You will be undelr no obligation whatever, it is our pleasure to help.

YOUNG MEN
Young men physically fit
and whose careers are not
definitely fixed should join
the Police Force. We have
Special Courses for En-
trance and Promotion. II -
per week brings success.
Full particulars Free.

Address :
POLICE DEPT. 76.

CAN YOU CHANGE
MY EXPRESSION ?

IF SO, YOU MAY BE
THE ARTIST THAT
COMMERCE IS

WAITING FOR.

Just try for your-
self, trace or draw
the outline and
then put in the

features.

There are hundreds of openings in
connection with Humorous Papers,
Advertisement Drawing, Posters,
Calendars, Catalogues, Textile De-
signs, Book Illustrations, etc., etc.
60% of Commercial Art Work is done
by " Free Lance Artists " who do
their work at home and sell it to the
highest bidders. Many Commercial
Artists draw retaining fees from
various sources ; others prefer to work
full-time employment or partnership
arrangement. We teach you not only
how to draw what is wanted, but
how to make buyers want what you
draw. Many of our students who
originally took up Commercial Art as
a hobby have since turned it into a
full-time paying profession with studio
and staff of assistant artists-there is
no limit to the possibilities.

Let us send full particulars for a
FREE TRIAL and details of our
course for your inspection. You will
be under no obligation whatever.

04,4gDmo< Art Dept. 76
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THE MOST SUCCESSFUL AND MOST
PROGRESSIVE COLLEGE IN THE WORLD. ---

DO ANY OF THESE SUBJECTS

INTEREST YOU ?
Accountancy Examinations
Advertising and Sales

Management
A.M.I. Fire E. Exam.
Applied Mechanics
Army Certificates
Auctioneers and Estate Agents
Aviation Engineering
Banking
Boilers
Book-keeping, Accountancy and

Modern Business Methods
B.Sc. (Eng.)
B.Sc. (Estate Management)
Building, Architecture and

Clerk of Works
Cambridge Senior School

Certificate
Civil Engineering
Civil Service
All Commercial Subjects
Commercial Art
Concrete and Structural

Engineering
Draughtsmanship. All branches
Engineering. All branches,

subjects and examinations
General Education
G.P.O. Eng. Dept.
Heating and Ventilating
Industrial Chemistry

Insurance
Mathematics
Matriculation
Metallurgy
Mining, all subjects
Mining, Electrical Engineering
Motor Engineering
Motor Trade
Municipal and County Engineers
Naval Architecture
Pattern Making
Police, Special Course
Preceptors, College of
Pumps and Pumping Machinery
Radio Service Engineering
Road Making and Maintenance
Salesmanship, I.S.M.A.
Sanitation
Secretarial Exams.
Sheet Metal Work
Shipbuilding
Shorthand (Pitman's)
Structural Engineering
Surveying
Teachers of Handicrafts
Telephony and Telegraphy
Transport Inst. Exams.
Weights and Measures Inspector
Welding
Wireless Telegraphy and

Telephony
Works Managers

If you do not see your own requirements above,
write to us on any subject.

ENGINEERS

now' is your chance to dig
yourselves into a Key posi-
tion and make your future
solid. It needs Technical
Training ; we can give you
that by post. Full par-

' titular,: free. Dept. 76.

SIGNS OF THE
TIMES

ARMAMENTS
means

MASS PRODUCTION
means

JIGS, TOOLS, FIXTURES,
etc.

Oui extended course on
DRAUGHTSMANSHIP

Teaches the Design.
PRACTItAL ENGINEERING

teaches the manipulation.
THE AIR FORCE

is to be increased. All branches of
ENGINEERING MUST

DEVELOP.
CIVIL SERVICE
Suitable to both sexes.
AGES 1,5i to 24.

Pay Cuts have been restored.
G.P.O. ENG. DEPT.

CUSTOMS AND EXCISE:
INSP. OF TAXES, ETC.

NO EXPERIENCE
REQUIRED. OPEN EXAMS.
TELEPHONY, RADIO and
MOTOR ENGINEERING

are expanding rapidly. There are lots of
vacancies.

MATRICULATION
There are many ways of commencing a
career, but Matriculation is the jumping-

off board for all the best ones.
We prepare candidates for all

INSTITUTE EXAMS.,
TECHNICAL ACCOUNTANCY

SECRETARIAL, INSURANCE, Etc.
Also ask for our New Book (Free of Charge)
THE HUMAN MACHINE

Secrets of Success

IT IS THE PERSONAL TOUCH WHICH COUNTS IN POSTAL TUITION

HOW TO STUDY
In yom spare time when it suits YOU. You
Cu your own time, you do not GO to your
studies, the postman brings THEM TO YOU.
There is nothing that a class -room teacher
can show on a blackboard that we cannot
show on a white paper. The lesson on a black -
toned will be cleaned off, but our lessons
are PERMANENT. A class -room teacher
cannot give you a private word of encourage-
ment, but a Correspondence Tutor can do
so whenever your work deserve, it. On the
other hand, be ran, where necessary. point
out your mistakes PRIVATELY. DEPT. 76, THE BENNETT COLLEGE, SHEFFIELD

TO STUDENTS
LIVING ABROAD

Or on the high seas, a good supply or lessons
is given, so that they may be done in their
order and despatched to us for examination
and correction. They are then sent back
with more work, and in this way a con-
tinuous stream of work is always in transit
from the Student to us and from us to the
Student ; therefore distance makes no
differente.
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DRIVER
TOOLS FOR
HOME WORKSHOPS

YOU CAN NOW AFFORD TO RUN A CIRCULAR SAW TO DO
THE HARD PRELIMINARY WORK-TO MAKE MANY PIECES
SAME SIZE ACCURATELY. IT IS FASCINATING-USING A GOOD
LITTLE POWER SAW. A DRIVER SAW IS SO MODERATE IN
PRICE AND WILL RUN OFF THE LIGHT SOCKET, THAT IT IS

POSSIBLE FOR EVERY HOME WORKER TO POSSESS ONE.
HERE IS COMPACT LITTLE No. 8575, TILTING TABLE SIZE, 14" 10'
7" SAW. GET THE CATALOGUE AND READ ALL ABOUT IT.

DRIVER
HOME TOOLS INCLUDE /
JIG SAWS, PLANERS, /
BAND SAWS, ¶V
SHAPERS,

N.)

DRILLS. 0
O

P.v

E. P.

BARRUS Ltd.,
36 UPPER THAMES STREET,

LONDON, E.C.4.
Send me Catalogue of DRIVER Tools

MR

THE CORPATACT
MANUFACTURING COMPANY

BEG to advise their numerous Clients that they are
specialists in the manufacture of all types of Capacity

Operated Switch Gear, and undertake the design and
manufacture of Electrical Mechanical equipment requiring
expert staff. Specialists in Burglar Alarm equipment, manu-

factured under our own Patents.
ENQUIRIES INVITED

Capacity Operated Advertising Switches a Speciality
ONLY ADDRESS-

THE CORPATACT MANUFACTURING COMPANY

IVER, BUCKS.
OWNERS OF THE REGISTERED TRADE MARK " CORPATACT "

ECONOMIC ELECTRIC CO.,
MICROPHONES. The uses to which
the modem "mike" can be put are
widely known. For party fun, De-
tectaphone, etc., they form endless
amusement.
Prices. Announcer's Mike with ad-
justable stand, suspended type
complete with Transformer. Price
18/6. Post 8d. Microphone only
8/6. Desk pattern with Trans-
former and Volume Control 19/6.
Mike only 8/6.

" CLIP -ON" READING LAMP.
Can be clipped in any position and
shade adjusted to any angle. A
useful present. Complete with
lamp 8/0.

TWICKENHAM,
LONDON, S.W.

BOWL FIRE fitted
with 10 -in. Spun
Copper Bowl. Well
made. Complete as
shown 7/9. Poet
10d.

1/50 h.p. Bmehlese Type A.C. MAINS
MOTOR. No radio disturbance, forward
and reverse gear, 1,000-3,000 r.p.m.,
220/250 volts. Reliable and powerful.
Price 19/8. Poet 8d.

Larger type can also be used as Standard Lamp, 7/6.

LIST.-Send for our Illustrated Catalogue containing 70 pages, fully
illustrated, of all that you are likely to require-Meters, Motors,
Telephones, Coils, Fittings, Transformers and parts, Lighting Sets,
Tools and Workshop Material. It costs 6d. to print, but we send It
to you for 2d. post free.

A real value kit which builds a splendid
10 -in. model of the famous Cunard -
White Star liner. Kit includes balsa
wood block for hull with templates,
printed balsa deck parts, masts, funnels,
etc. Coloured dopes for finishing,
quick -drying cement and full-
size plan. Complete kit

carriage paid for

MODEL SHIPS
TRUE TO SCALE
There is real pleasure in working with balsa wood,
and our special quick -drying cement is a joy to
work with.

FLYING CLOUD
Quite straightforward to build, though the rigging
needs some care and patience. Complete kit in-
cludes balsa wood block for hull, printed balsa
sheets, masts, spars, rigging, coloured dopes, quick -
drying cements, and everything needed to
complete the model. Length 12 In.

Carriage paid for

CONSTITUTION
A three -masted American fighting ship with beauti-
ful lines (20 deck cannons). The kit includes clearly
printed detailed drawings and everything needed for
the finished model-spars, balsa for hull, masts,
rigging, printed balsa parts, quick -drying
cement, etc. Length 12 in. Complete kit 2rcarriage paid for

Send a penny stamp for illustrated list of kits to
build famous model ships.

Send Your P.O.
NOW to:

P. M. SWEETEN LTD. Bank Hey St., Blackpool
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qiirIMPORTANT GUIDE
to.SOCCESSFUL

ENGINEERING CAREERS
After months of intensive effort and research, we are
pleased to announce that the 1937 edition of our Hand-
book, "ENGINEERING OPPORTUNITIES," is now
out of the publishers' hands and ready for free distribution.
Containing 268 pages of practical guidance, this book is,
beyond argument, the finest and most complete hand-
book on Successful Engineering Careers ever compiled.
It is a book that should be on the bookshelf of every
person interested in engineering, whatever his age,
position or experience.

The Handbook contains, among other intensely
interesting matter, details of B.Sc., A.M.I.C.E.,
A.M.I.Mech.E., A.M.I.E.E., A.M.I.A.E.,
A.M.I.W.T., A.M.I.R.E., CIVIL SERVICE, and
other important Engineering Examinations : outlines
courses in all branches of CIVIL, MECHANICAL,
ELECTRICAL, AUTOMOBILE, RADIO, TELE-
VISION and AERONAUTICAL ENGINEERING,
BUILDING, GOVERNMENT EMPLOYMENT,
etc., and outlines the unique advantages of our
Employment Department.

WE DEFINITELY GUARANTEE

"NO PASS NO FEE"
If you are earning less than £10 per week you

cannot afford to miss reading " ENGINEERING
OPPORTUNITIES." In your own interests,

we advise you to send for your copy of this
enlightening guide to well -paid posts by filling o

in and posting the coupon NOW. There is A4*

no cost or obligation of any kind.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

4 <ci.AT,

S\ctig)
410A, SHAKESPEARE HOUSE,

17, 18 & 19, STRATFORD PLACE, LONDON, WI

POST
THIS

C
O

O
N

NOW 4
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PRACTICAL 7
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Studying the Stars
WE learn that France is to have, in due

course, the most powerfully equipped
astronomical observatory in the world.

Twelve New Air Liners
A£500,000 order for a fleet of 12 new air
liners, which will set up new records for

speed, size, and comfort has been placed by
Imperial Airways with Sir W. G. Armstrong -
Whitworth, Ltd.

Television Challenge
AMERICA is now answering Britain's

television challenge. Four transmitters
giving a public service are expected to be
ready this year-two in New York, one in
Philadelphia, and one in Hollywood.

Two New Aerodromes
WORK is now in progress on two new

aerodromes at Dishforth and Driffield,
in Yorkshire. They will cost £600,000,
and are two of forty new aerodromes
included in the R.A.F. expansion scheme.

Paint which Cannot Crack

PAINTWORK
which is exposed to the

weather always has a tendency to develop
cracks after a time on account of the shrink-
age of the raw base oils. By combining
soya -bean and tung oils, and by subjecting
the mixture to a special heating process
before the colour pigments are added, it
has been found that a base is produced
which resists cracking and which has a
much longer life than conventional paints.

Dustless Soft Coal
THE waxing of soft coal by a new pro-

cess has been found to prevent the
formation of dust, and makes soft bitu-
minous coals as clean as the hard coals used
in domestic fires. The soft coal is coated
with a layer of petroleum wax which is
produced as a by-product during oil
refining and it is found that the waxed coal
remains free of dust over an extended
period.

Bearings which Smoke when Short of Oil.
THE addition of a small quantity of

calcium to lead has been found to pro-
duce a new and valuable alloy for machine
bearings. The new alloy has a much higher
melting -point than the conventional lead -
tin combination. When badly lubricated,
bearings are liable to overheat and melt,
but the new alloy is found to give off
volumes of smoke before serious damage is
done.

Captive Balloon Record
ANEW record of 92,000 ft. has been
attained by a special captive balloon

carrying research instruments for the study

EDITED BY F. J. CAMM

VOL IV. No. 39
JANUARY

1 9 3 7

NOTES, NEWS,
AND VIEWS

of cosmic rays. This record-nearly 18
miles-is over 2,000 ft. higher than the

Showing the attractive
appearance of the bound

volume of " Practical Mechanics."

previous one, and the balloon had to ascend
through 98 per cent. of the earth's atmo-
sphere. Some day these researches will tell
us what cosmic rays really are and may even
lead to the harnessing of the tremendous
energy which they possess.

SUBSCRIPTION RATES

Inland and Abroad, 7s. 6d. per annum
Canada - - 7s. per annum

Editorial and Advertisement Offices : " Practical
Mechanics," George Newnes Ltd.

8-11 Southampton Street, Strand, W.C.2.
'Phone : Temple Bar 4363.

Telegrams : Newnes, Rand, London
Registered at the G.P.O. for transmission by

Canadian Magazine Post

A Portable Bridge
ANEW type of tank has been developed

by the Italians which carries a portable
bridge that enables troops to cross small
rivers. The span of the bridge is hinged to
the front of the tank and wire cables can
raise it clear of the ground for transporta-
tion. When an advancing column reaches
a river or ravine, the tank crew lower the
bridge into position and the soldiers can
cross with little delay.

Monster Photographs
NEW possibilities in decoration are

rendered practicable by the develop-
ment of a process for printing photographs
on walls. By means of compressed air
sprays, the walls are first coated with a
plastic paint containing asbestos. A light-
sensitive emulsion is then applied and an
enlarging lantern arranged to project the
picture on the wall. Developing and fixing
solutions are then sprayed on, and after
being washed down the picture is given a
final coat of protective lacquer.

Electric Machine-gun which is Silent
A MACHINE-GUN in which electricity

replaces gunpowder has recently been
developed, and since it is silent it can be
used without betraying its location. It is
stated to be capable of firing 150 bullets or
explosive shells a minute. The projectiles
are accelerated in the barrel by a series of
electromagnets and the muzzle velocity is
stated to be only slightly less than the
ordinary Lewis gun.

The New Fairy " Battle "
THE new two-seater bombing aircraft

has many remarkable features besides
its great speed which is believed to be in the
region of 300 m.p.h. One interesting point
concerns the retractable undercarriage.
For some unaccountable reason, pilots
seem to be liable to forget to lower their
undercarriage when coming in to land and
several accidents have happened. In the
new machine, the word " wheels " appears
in illuminated letters on the dashboard
when the pilot throttles back the engine, and
an electric horn commences to sound. Not
until the pilot has safely lowered the
undercarriage does the horn cease to sound.

New Zealand Broadcasting
ANEW broadcasting transmitter, be-
lieved to be the most powerful in the

Southern Hemisphere, has been ordered by
the New Zealand Broadcasting Service.
It will be erected on high ground near
Tahiti Bay and will have a power of 60 kw.
The aerial will be of the single -mast type,
700 feet in height, and the wavelength will
be 526 metres,
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ROCKETS -THE POWER OF
THE FUTURE

It Would Seem that Practical Limits have been Reached in the Speeds
of Cars, Aeroplanes, and Steam Ships. Is Rocket Power Feasible ?
In this Article We Show that it is More than a Qualified Success and

and that Rocket Power will be Used in the Future.
HERE
is always
a ten-

dency to re-
gard a new
suggestion outside our
present knowledge and
experience as something
grotesque and a fit object
for derision. Whenever
rockets are discussed as
a possible means of ob-
taining higher speeds
with aeroplanes, motor
cars, and ships, they are
dismissed almost with a

By F. J. CAMM

This sketch shows Fritz Von Opel's single-
decker monoplane which was successfully

propelled by Sander rockets.

snigger or considered as a piece of
schoolboy fiction. It was so with
wireless, and with television, with
motor cars, and with aeroplanes. It
has been so with rocket flight. We
cannot, however, continue to so re-
gard it in view of the facts which I
place before you in this article.

Prophetic
When George Stephenson named his

early locomotive the " Rocket " he
was more prophetic than he knew.
The " Rocket " seemed like a rocket
in those days, for it was faster than
anything the public had known before.
Mechanical travel was not then born.
Speed is purely relative and what is
considered fast to -day is considered
slow to -morrow.

When an early motor car travelled
at forty miles an hour it was con-
sidered that the ultimate had been
reached. Doctors stated that a
human being could not live at the
speed of sixty miles an hour. Trains
and aeroplanes have all travelled at
speeds of over 100 miles an hour, and
so we must consider in view of the
practical limits set by modern meth-
ods whether even higher speeds are
possible and, if so, how obtainable.
We must not forget that it still takes
nearly four days to travel from here
to America. A long time ! It takes
at least seven hours to travel from
London to Edinburgh. An eternity !
Is there any limit to speed ? Actually
it is considered that speed cannot
travel faster than sound, but We have

a long way to go before we can travel
at the rate of 1,100 ft. a second.

Enormous
Activities
Abroad

OXYGEN
FEED

F/LL/NG

OXYGEN
GRS e
OXYGEN
CONTAINER

COMPRESSED
N/TROGEN GAS

GAS
FEED Let us

consider
what h a s

Details of an
experimental
rocket, which
flew for one
mile at a co-
lossal speed.
It used liquid

fuel.

been done
with rock-

ets. In America, Russia, France,
England, and Germany there have
been enormous activities in the de-

velopment of
the rocket
engine with
liquid fuel.
Opel, Valier,
and others
have con-
ducted s u c -
ces sf ul ex-
periments
with rocket

,... , -, cars in Ger-
- i many. Suc-

..:...,/ cessful ex-
. periments
with rocket

aeroplanes and rocket boats have
taken place in America.

It is chiefly in connection with air
travel that the possibilities of rockets
are being investigated. Already the
Interplanetary Society is actively
engaged on the problem. It has
members in every country in the
world.

Rocket Propulsion
The great point in favour of rocket

propulsion is the fact that there is
no engine in the ordinary sense of the
word, the rocket body being propelled
forward by the exploded fuel. Of
course, such fuels as gunpowder and
similar " firework " components were
found to be both weak and bulky.
The most suitable system up to now
is founded on the ignition of a fuel
such as petrol, benzine, or alcohol in
an atmosphere of oxygen. The ex-
plosive force and power generated
are simply terrific. If you look at the
illustrations you will see the idea in
diagrammatic form, the particular
rocket there illustrated being designed
to act like a shell, carrying a load of
explosive substance in the forward
compartment which would detonate
on impact.

A Rocket Car
An illustration shows the same idea

as used by the famous German ex-
perimenter, Max Valier, in 1930. This
car, despite the simple nature of the
power plant, developed nearly 200
h.p. and lapped the course at Tempel-
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hof Aerodrome, Berlin, for seven
circuits at an average speed of 90
miles per hour. It was an impressive
sight as the vehicle tore along with a
roar like artillery in action and a
6 -ft. spear of white-hot incandescent
gas shooting out behind it. Apart
from the steering and brakes, the
sole control was a lever which con-
trolled the valves regulating the
supply of liquid oxygen and fuel.
Unfortunately the driver was
killed some time after while
experimenting with the use of
oil, instead of spirit, as fuel.
The rocket, as a successor to
the engine, is, however, a tried
and proven fact, and while not
likely to supplant the latter for
ordinary use, opens up an en-
tirely new sphere of potential
travel.

For the first time in history, the
idea of travelling beyond the atmo-
.sphere and into the realms of space
has become more than a mere dream !
Already preparations are being made
to launch a huge rocket moonwards ;
and here the fuel used will be still
more powerful, being a jet of hydrogen
gas burning in an atmosphere of
oxygen. As every schoolboy knows,
both these gases are now available
in liquefied form, which means an
immense volume of gas in a very
small space.

Travelling to Mars
Before mankind is ready to step

into a luxurious space -ship and voyage
to Mars in comfort, many years may
pass and much painstaking work must
be done, but make no mistake, the
possibility of space travel is in sight !

Just what are the obstacles to be
overcome ? Briefly, they are gravita-
tion, the vacuum (so called) of space,
and distance. When the first space-
ship is launched its objective will
undoubtedly be the Moon, as being
the nearest celestial body and situated
some 240,000 miles away, a mere
nothing for inter -stellar space.

Yet that " mere nothing " is de-
cidedly formidable, judged by Earth
standards, for at 50 miles an hour-
roughly the speed of the London -
Brighton express-it would take over
200 days, or about seven months'
continuous travelling to get to the
Moon. Fortunately-once beyond the
Earth's atmosphere-there would be
no resistance and speed would pile
up to a dizzy figure as the pull of
Earth's gravity lessened and that of
the Moon increased. When the
neutral point between the gravitation
of Earth and Moon were passed,
difficulty would be to slow up, and so
avoid crashing into the bleak and

rocky face of the Earth's
satellite. There rocket pro-
pulsion would again take over,
and the forward batteries of
our space -ship would be oper-
ated to lessen
the force of the
ship's fall.

PARACHUTE

CONTROL
CAA/N

OUPRTERS
FOR

CREW

SUPPLIES

FUEL

GYROSCOPE

WFITER
A7CKt/J

ROCKET

11

_.9

Section of a rocket -flying ship, which has been
successfully demonstrated in Germany.

A suggested scheme for a
rocket car.

Out in the Airless Void
To enable a vessel to

sustain human life out in
the airless void of space
would not be nearly so
difficult as might be
assumed. Submarine build-

ers have for years been overcoming
similar difficulties for underwater
travel, and have now quite a refined
and stable technique for providing
heat, oxygen, light, food, and other
necessities of life in a hermetically -
sealed hull. In emergency, the
driving of stale air through lime -
water, and heating of potassium chlor-
ate to liberate oxygen, will keep air
breathable for quite a long time.
Submarine practice, too, would be
invaluable if once the Moon were
reached ; for air -locks could be built
in the vessel's wall, for exit and entry
without leakage of air on to the air-
less desert of the Moon, just as
diving -locks on a submarine permit
safe entry for divers while under the
surface.

For exploration of the Moon's arid
surface an adapted form of diver's
suit and helmet could easily be
evolved. The atmospheric pressure
required by man is Only 15 lb. to the
square inch, while divers' suits are
now made to withstand enormous
pressures.

And after the Moon ?
Why, Mars, of course ! That nearest

neighbour of ours who twinkles so
redly at us, who has a definite
atmosphere of some sort, and whose
strange " canals " have puzzled astro
nomers for years, would be a goal
worth reaching.

Is Mars Inhabited ?
That question, which has been

debated times without number, would
be answered once and for all. As
Mars is much smaller than the Earth,
it is presumed to have cooled down
millions of years before our globe did,
and therefore the Martian intelligence
may be assumed to be far ahead of
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A rocket car capable of travelling
at 80 m.p.h.

our own. Now, if Martians have
developed on the same lines as the
human race, and are so far ahead of
us in evolution, why have they not,
long since, solved the problem of inter-
planetary travel and visited our
world ? Either they did so long
before our globe came into the period
of recorded history, and they have
died out, as a race, long ago ; or
intelligent life has developed on en-
tirely different lines to that on Earth.
It is feasible that intelligence may
have been housed in an insect form,
and in this case the instinct of
travel, might never have been
evolved.

A further step in the development
will be mail rockets ; such a rocket
could carry 1 cwt. of letters from
London to New York in less than
half an hour, and the cost of
transport would be astonishingly
small.

The rocket mail express service
might therefore be not only a valuable
innovation, but would also work very
economically and provide an excellent
source of revenue for the countries
concerned.

Leaving the Earth
Whether it will be possible within

any reasonable -space of time to leave
the sphere hemming in the earth, and
rush onward to another heavenly
body, by earthly expedients, cannot
yet be determined. At all events,
further attempts with liquid fuel must
first lay the technical foundation for
the further development of the strato-
sphere rocket.

In the literature on this subject
expansive calculations and plans for
future stratosphere airships have
already been made. These would be
composed of several large liquid fuel
rockets, and would have to attain a
speed of 7 miles per second in
order to penetrate the heavy sphere
round the earth.

Thus we see that the problem of
travelling in the stratosphere is
mainly a question of speed. And

this is a question of fuel, and the
rocket motor which converts it into
energy.

The Stratosphere
The stratosphere and the empyrean

beyond, with the constellations, stars,
satellites, planets, and other heavenly
bodies, have formerly been the special
preserves of the ,astronomer, the
realms pierced only by high -power
telescopes, the object of skilled ob-
servation and conjecture based upon
the recurrence of certain phenomena,
and on which we have built our theses
as to the constitu-
tion and order of the
universe, of which
the earth is but a
minute and unim-
portant part.

The Rocket Ship
No lighter -than -air

vessel could ascend
for more than a
limited altitude, the
extreme limit being in the nature
of 30 miles. Hence science has
directed its attention to an entirely
new type of space ship propelled
on the rocket principle. It is neces-
sary to remember that travelling in
the upper regions requires much less
power than that expended in travelling
through the air, and ultra -high speeds
for very small expenditure of power
are thus possible once we leave the
atmosphere. Fog and snow, lightning
and storms do not exist in the strato-
sphere, and thus there must be addi-
tional safety in travelling at these high
altitudes. If we could travel, via the
stratosphere, a journey between Eng-
land and Australia, which at the pre-

sent time takes a matter of days by
ordinary aircraft, would take but a
few hours. In fact, the extreme
limits of the earth could be reached in
a maximum of two or three hours.

Speed in a Vacuum
The first practicable experiments in

rocket propulsion or, to use a more
accurate term, reaction propulsion,
really commenced in the year 1919,
when Prof. Goddard published the re-
sults of his experiments made with
rockets propelled in a vacuum.

Briefly, he found that a pistol or
rocket fired in a vacuum kicks back or
recoils even more so than in the open
air, and thus disproved the old idea
that a rocket depended for its action
by pressing back, so to speak, on the
air. We have already seen that no
form of space ship making use of an
ordinary airscrew could function in a
vacuum or the partial vacuum of the
upper regions, since it could not pro-.
duce tractive effort unless it operated
in air ; and in this vital principle dis-
covered by Prof. Goddard we have the
basis of design for a space ship.

The recoil of a rocket or a pistol or

X rotosion CH4MBER

Sectional view of a boat propelled by rockets. Small toys are available
which demonstrate the principle.

a gun obeys Newton's Third Law of
Motion-that action and reaction are
equal and opposite. The momentum
of a bullet fired from a pistol will be
equal to the momentum of the recoil
of the pistol. Momentum, it must be
remembered; is the product of the mass
(or weight) of the body times its
velocity ; hence, since the mass of
the pistol is considerably greater than
that of the bullet, its velocity will be
considerably less than that of the
bullet. If you multiply the speed of
its recoil by its weight this will be
found to equal the weight of the bullet
multiplied by the speed of the bullet.
This principle of motion applies in
ordinary air ; it is even more effective

Stratospheric rocket as developed in Germany. Would rise 15 miles
and attain a speed of 600 m.p.h. with 200 lb. load.
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in a vacuum, and reaches maximum
efficiency in it.

Reaction Propulsion
We have thus arrived at the point

where it has been demonstrated that
the only practicable means of travel-
ling through the vacuum of space is by
means of reaction propulsion. We
have also seen that enormous speeds
are possible in a vacuum with a very
small propelling effort, and, in fact,
an even rate of consumption of the
fuel used to impart reaction propulsion
will provide the ship to which such
apparatus is attached with a velocity
which increases every second.

No Sensation of Speed
Bearing this in mind, we must

remember that Nature has apparently
provided us in advance with -the ability
to travel at these colossal speeds of
several hundreds of miles an hour,
since it is well known that we do not
possess any sensation of speed. This
may sound startling, but if you recall
that every moment of our lives every
human being is travelling at a con-
stant speed around the sun of 65,000

OXYGEN CONTROL VALVE

EXPLOSION TUBE PETROL TANK

k

speed, you cannot
feel the pressure of
the back of the seat.
Directly the car
slows down, you are
aware of the fact by
a tendency to shoot
forward, and if you
violently accelerate,
your back presses
hard against the back
of the seat. You
experience a some-
what similar sensa-
tion in a lift, either
when it is starting
or when it is slowing
down. But during
the constant speed
portion of its travel
you are unaware of its
direction of !ration.

The Limit in Speed
Thus, we have now demonstrated

two important facts : firstly, that
reaction propulsion is possible and has
been demonstrated ; and secondly,
that human beings are able to travel
at enormous speeds without danger.

Without going in-
to mathematics,
it can be stated
that the limit of
human endur-
ance in speed is
the free falling
velocity of 32 ft.
per sec./per see.
which for a period
of 5 minutes

mounts up to 6,000 miles an hour.
The problems to be solved in high
speed space flight are thus those of
starting and stopping, and there is
really no limit-in space-to the
speed at which a human being can
fly. There is a practical limit to
speed through air, and this limit
is set by the friction of the machine
passing through the air and the
heat generated by it. But, this fric-
tion would not exist for more than
a few miles-at most 50-and repre-
senting a few seconds, it can therefore

be ignored. In support
of this fact, it must be
remembered that a
meteor or falling star
does not become visible
until it enters our atmo-
sphere, thus proving that
in its descent it must
pass through a vacuum,
and hence no friction is

RECOIL FORCES CHASSIS
FORWARD

LIQUID OXYGEN OXYGEN CONTROL LEVER.

Diagram showing the arrangement of Max Valier's car, successfully demon-
strated in Berlin in 1930. It attained a speed of 90 m.p.h. The combustion

chamber was no larger than a soda -water bottle.

miles an hour, and that we are quite
unaware of it, you will more easily
understand the point. We are only
conscious of speed. when it exists in
relation to something else. If you
draw the blinds of a railway carriage
in which you are travelling, you will be
unable to say with certainty which
way you are going, and if the train
could be made vibrationless you would
not feel any sensation of motion.
We only become sensitive to changes
of speed. Once your car has attained
a certain speed and is kept at that

The proposed rocket mail. Calculated time for London -New York,
28 minutes. Landing effected by means of parachute.

/I/ generated. This alone
causes it to glow as soon
as it enters the atmo-
sphere.

Actually, the density

A. TROPOSPHERE oe LONER ATMOSPHERE
B. LOW STRATOSPHERE
C. HIGH STRATOSPHERE OR UPPER ATMOSPHERE

APROX .180mas

MOON (NO ATMOSPHERE)

BATTERIES OF RETARDING
/ 5

ROCKETS TO PUSH AGAINST \
GRAVITY ay LANDING

0 NEUTRAL. POINT
WHERE GRAVITIES
WOULD BALANCE

BATTERIES OP PROPULSIVE
ROCKETS DRIVING SHIP
FORWARD\\

?...\Th_LBREATHABLE AIR

YrPRINC/PALLY NITROGEN

sk, HELIUM AND HYDROGEN

The rocket principle will probably be applied to space travel. If rockets
cannot propel the craft beyond the neutral point, it would be marooned there.

of the air becomes rarefied at an alti-
tude of about 5 miles. At 8 miles
the air density is so low that it
causes the blood to ooze from the
pores of the skin and from the ears,
the eyes freeze, and usually there
is loss of consciousness.

Sounding balloons, equipped with
delicate recording apparatus, have
ascended without a pilot to an alti-
tude of over 22 miles, and provided
valuable data without risk to life.
One important fact is that the density
of air decreases by a half for every
3i miles ascended, and that tempera-
ture drops 1° Fahrenheit for every
900 ft. ascended.

It is, therefore, easily calculated
that when the lower fringe of the
stratosphere is reached, the density
would be only about one -tenth of the
density at the surface of the earth,
whilst at the top of the stratosphere
it would be only one sixty -seven -
thousandth.

These facts are here set on record to
enable the reader to understand the
principles upon which future strato-
spheric ascents and space flight will be
based, and to indicate that, as a result
of the pioneer work already done, such
are now within the realm of practical
possibility.

We must grow accustomed to the
thought that all travel to -day is
relatively slow, and that the tendency
is for everything to be speeded up.
There is no other means of creating
faster travel, except to use the
stratosphere. The world grows
smaller as the speed of travel in-
creases, and who can say that, when
all nations live in closer time -prox-
imity to one another, the problems
which beset the world will thus be
solved ?
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AS the greater number of the electrical
queries are on armatures of some form
or other we are going to deal with this

problem at some length and try and solve
the problem for those readers who have
found it difficult. In each case we will take
a simple two -pole machine with the brushes
in line with the poles. This will be under-
stood by looking at the sketch, in which the
brush line AB passes through the centre of
the poles N and S.

Simplest Type
The simplest armature is the two polar or

H type. As the name suggests, there are
only two poles so that the armature is a
rotating electro-magnet in its simplest form.
Current is taken from the armature by a
two-part commutator which has a segment
opposite each armature pole. It is often
said that the output from such a machine
is not suitable for any direct current experi-
ments such as battery charging and electro-
plating. This is quite wrong, as the out-
put is D.C., but of a pulsating form that is
not quite as steady as from an accumulator
or a multi -polar dynamo. For experi-
mental purposes we have used H type
armatures for battery charging and
electroplating, as well as many other
experiments requiring D.C. This ar-
mature is wound from end to end with ,
one length of wire, and the start of
the coils, if we consider there to be
one coil on each side, goes to one seg-
ment and the other end to the other. A
For practical reasons we put an equal - -
number of turns on each side of the
armature to balance it both mechani-
cally and electrically. As this is a
two -brush machine you might ask
what happens when the brushes short
circuit the armature twice each re-
volution. Actually nothing happens
because when the brushes short each
segment, the armature is in the neu-
tral position. From this you will see
that the brushes are so arranged that they
collect the current when it is at a maximum,
but actually the brushes are collecting the
current while it rises to a maximum.

Tri-Polar Armatures
The tri-polar armature can be regarded

as a modification of the above. It is used
in self-starting motors and small toys, but
has no real commercial application. The
H type is extensively used in magnetos
and similar machines, but where models are
concerned it is not self-starting. This is a
big disadvantage when we consider a model
boat or electric loco. Here again each pole
of the armature is wound to produce a
magnet as before, but the work becomes a
little more complicated. Take a tri-pole
armature with a three segment commutator
and arrange a segment opposite each pole.
Wind each pole in the same direction with
the same number of turns and gauge of wire,
and mark the start and finish of each coil.
Let us take coil 1 opposite segment 1, and
so on for the others. The end of coil 1 is
connected to the start of coil 2 and the two
wires are then connected to the first seg-
ment ; the end of coil 2 is connected to the
start of coil 3 and the two wires are connected
to the segment numbered 2, and so on for
coil 3. If you happen to wind a coil in the
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wrong direction, instead of rewinding, just
change over the connections, that is, con-
nect the end where the start usually goes.
The polarity can be determined by connect-
ing up the ends to a cell and then using a
pocket compass at each pole. When used
in a dynamo, this armature gives a steadier
output than the previous one, but is gener-

TWO PART
COMMUTATOR

BRUSHES

A simple two -pole machine with the brushes in line with he poles.
The brush line A B posses through the centre of the poles N and S.

ally only used in small model machines.

A Drum Armature
If you can keep the above facts before

you while considering the rewinding of a
drum armature, it will prove quite a simple
operation. As you know, the smaller the
air gap in a magnet field the stronger the
pull, thus, if in an armature we make it
almost solid, it will have a greater number
of magnetic lines of force passing through
it than in the case of the H and tri-polar
types. It is the laminated cogged drum
that seems to trouble most readers when it
comes to rewinding. This armature is
used almost universally to -day, and is found
in all small power A.C. machines, in car
dynamos and starter motors and in larger
commercial plants. We will not trouble
readers with any complicated wiring dia-
grams for the more rarely used circuits, but
will take a case from which it is possible to
work out the connections for any type of
machine. As before we will take a simple
two -pole machine with the brush line across
the poles. Let us take a 12 -slot armature
with a 12 -segment commutator. It is
easier to describe this type of winding than
to make a sketch of it, because when a
sketch is finished one never knows which
wire is which and looks most complicated.

Imagine a clock face on the armature with
12 o'clock at the top. The slots will be
numbered round as the hours on the dial,
and the segffients will be numbered round
in the same manner. Thus segment 12
will be under slot 12, and slot 6 will be
opposite slot 12, etc. The first coil is
wound from slot 12 to slot 6, and the wire
half fills the slots. The start goes to, seg-
ment number 3 and the end to number 4,
and, coil 2 is wound from slot 1 to slot 7, the
start going to segment 4 where the end of
coil 1 is connected, and the end goes to
segment 5 and so on. When you get to the
7th coil you will find that slot 7 is half
filled with coil number 1. Proceed as
before, winding from slot 7 to slot 1 and
connecting up the ends in order. You
thus see why we only wound slot 1 half full
of wire. When finished each coil will be
connected up and each slot will appear to
have two coils in it. If, for some reason
the brushes lay on the 12-6 o'clock line
what are the connections ? Just as before,
but turned through half a circle. Coil 1
is wound from slot 12 to slot 6 the start
now goes to segment 12 and the end to
segment 1 and so on. This method of

winding can be used for any number
of slots and segments. On A.C.,
however, it is customary to employ
an armature with say, 12 slots and a
commutator of 24 or 36 bars or seg-
ments. This is treated exactly as if
it were an armature of as many slots
as segments. Thus coils 1 and 2 are
wound in the first slot, coils 3 and 4
in the second, and so on, and the
ends are connected up as before ex-
actly the same as if the armature were
24 slots and 24 segments.

A Practical Case
Having dealt with the necessary

theory of rewinding, let us take a.
practical case. A vacuum cleaner
burns out, and on examination, the

armature is a mass of burnt and charred
wire, insulation, etc. Dismantle very
carefully, making a note of the number
of turns in each coil and the coils per
slot, etc. This may not be possible for each
coil, but if you try it on several you will get
to know the original winding data, now
find the gauge of wire by measuring with a
micrometer or wire gauge or if you do not
possess the necessary instruments send us
several samples. The gauge is measured
on the bare clean wire, but don't stretch the
wire or clean it with sand paper. Having
obtained the new wire try and put on the
original number of turns in each slot or coil.
If at the first attempt you only get about
half the number of turns on, don't be dis-
appointed but try again putting more
tension on the wire and laying the turns
neatly side by side. Having found the
maximum number of turns possible re -
insulate each slot and wind the complete
armature, marking the ends of each coil so
that no mistakes can be made on connecting
up later on.

If, however, you find it impossible to get
the original number of turns per coil it
will be necessary to add a small resistance
in the external circuit, which must be
wound on a small mica former and secured
in the base.
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Fig. 1.-The finished vertical enlarger.

AN enlarger of some kind is an absolute
necessity to the amateur photographer
and nothing rivals one of the vertical

variety for simplicity and ease of working.
To purchase one of these, however, is an
expensive matter, but you can overcome
this difficulty by constructing your own.
The cost should not exceed twenty-five
shillings, including a new 41 -in. condenser
so perhaps constructional details might
interest readers.

The general arrangement can be seen
from Figs. 1 and 4. If there is no need to
move the enlarger, it can be screwed to the
floor, but those Nato feel disinclined to do
this can build it on a thick wooden base-
board, so that it can be moved wherever it
is most convenient. It is wise, in this case,
to use as short a focus lens as possible, so
that the uprights can be made fairly short
and so avoid making the whole affair top-
heavy.

The Runners
The runners consist of two lengths of

3 in. x 1 in. deal. Deal was used through-
out, on account of its cheapness, but if
funds permit, oak or some other hard wood
can be used and will be more durable.
Fasten the runners I -in. apart, edge to edge,
by screwing a small piece of wood at each
end, as shown in Fig. 2. Fasten the up-
rights perpendicularly to the floor (or base-
board, as the case may be) with strong iron
brackets.

The easel is best made from a piece of
7 -ply wood about 18 in. x 16 in. Select
it with a soft enough surface to enable you
to stick pins therein. Fix the easel to the
uprights with a pair of brackets, the height
from the floor, of course, depending on your
own requirements. To make it quite rigid
support the two outer corners with two
pieces of wood, about I -in. square, and of
such a length that the easel is perfectly level
when they are in position.

MAKING A
ERTICAL

LNLARG ER
lu y " Home Mechanic "

A Piece of Apparatus that will
be Appreciated by all Amateur

Photographers
The Lamphouse

Before starting the actual
construction of the lamphouse,
buy a double -convex condenser
to cover the largest negative
you are likely to enlarge. Ob-
tain one that has a diameter of
not less than one of the diag-
onals of your negative. For a
3+ in. x 21 in. negative you
will require a 4+ in. condenser,
and for a quarter -plate, one of
51 in. diameter.

The lamphouse is just a square wooden
box, 10 in. deep. Make it about 7 in.
square (the exact dimensions are un-

a

Fig. 2.-Details
of the runners.

Fig. 4.-A side
elevation of the
enlarger with
the side of the
lamphouse re-

moved.

important so long as there is ample room for
the condenser) and make two of the opposite
sides to project 4 in. These projections
are to hold the wooden blocks in position on
which the lamphouse slides. Make the
projecting sides of 3 -ply, but the other
two of I -in. wood. Use glue and screws
to make a strong job. Cut a rectan-
gular hole, 4 in. x 3 in. in one side of the
lamphouse, and between two clean quarter-
plate glasses sandwich two or three sheets
of red paper such as is used to wrap plates.
Bind the edges with passe-partout binding
and fasten the paper " sandwich " over the
hole in the lamphouse by means of four
narrow strips of wood. Two small brass

turn buttons will prevent the glasses
falling, and the light given through the
red window will be found useful in the
dark room. Make a wooden lid to fit
the top of the lamphouse in order to
keep all white light from the room.

Projecting Sides
Cut two pieces of 4 in. x 21 in. wood

of such a length that they fit tightly
between the projecting sides of the
lamphouse. In the centre of the
narrower side of each piece drill a 1 in.
hole 2/ in. deep, and continue drilling
right through the wood with a fin. drill
(Fig. 3). Now obtain two 3 -in. f -in.
Whitworth carriage bolts, complete with
large steel washers and wing nuts. Push
one of these bolts through each hole in
the wooden blocks, so that the head goes
to the bottom of the wide part and the
threaded part projects the other side. To

Fig. 3.-The lamp/wine.

prevent the bolts turning round, glue a
piece of 1 in. dowel in each hole and
hammer it well home. Fasten each block,
complete with its bolt, between the pro-
jecting sides of the lamphouse. Fix one at
each end, using glue and screws, because the
blocks have to carry the weight of the
whole enlarger.

To make a holder for the condenser, cut
a square piece of 1 -in. wood to fit tightly
into the bottom of the lamphouse, and in
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the centre of this cut a circular hole 1 in.
less in diameter than the outside of the
condenser. Cut a similar piece of wood in
3 -ply, but make a hole in this the same
diameter as the condenser. Glue these
two pieces of wood together on top of one
another, and screw them in position at the
base of the lamphouse with the larger hole
inside. This will keep the condenser in
place, as seen in Fig. 4.

You can now fit the complete lamphouse
to the runners, by pushing the protruding
bolts through the space between the up-
rights, and putting on the washers and wing
nuts. The lamphouse should now slide
easily up and down, and it can be securely
locked by tightening the wing -nuts.

The Bellows and Negative Carrier
I was particularly fortunate in having by

me a set of bellows and a negative carrier
from an old enlarger, so that it was but the
work of a minute to screw them on to the
lamphouse ready to use. But it is equally
simple to adapt an ordinary plate camera
to slide on to the lamphouse, and so obviate
the necessity of buying a set of bellows.
If your camera has wooden book -form dark -
slides, take one of them, and remove both
the sheaths and the metal division. You
will find that one side of the slide has a
raised lip around the well where the plate
is held, to ensure the slide being light -tight.
Remove this lip with a sharp chisel, and fix
two small brass turn buttons on the edge of
the well.

This forms the carrier for your negatives,
and it is shown in Fig. 6 on the back of the
camera, with a negative in place.

Fix the other side of the slide centrally
and squarely on the condenser holder on
the bottom of the lamphouse. By placing
a negative in the holder and closing it,
you can slide your camera on to the lamp -
house in a suitable position for operating
the enlarger. If you have a camera with'
single metal slides, you can cut the back
out of one, screw it on the lamphouse, and
it will serve to hold negative and camera
as effectively as a wooden slide.

Illumination
The lighting arrangements depend to a

great extent on your own individual
circumstances. The original model was
equipped with a gas -filled pocket -lamp
bulb and a four -volt accumulator. The

exposure works out at
about thirty seconds
at f.8, with a negative
of normal density,
enlarging 31 in. x
21 in. to 10 in. x 8
in. on a fast bromide
paper. If you have
electric light in the
house, you can work
from this and still
further decrease the
exposure. In that
case, the size of the
lamphouse must be

increased
considerably
and some
ventilation
provided, as

a fair amount of heat is
generated, even from a
low.power bulb. The
holder for the lamp

Fig. 5.-The holder for the lamp.

can be seen in Fig. 5, which should
clearly show the construction. It is
constructed in such a manner that
the light can be accurately centred on
the condenser and then locked tightly
in position. A long strip is fixed inside
the lamphouse by a terminal at each
end, in the position marked in Fig. 4.
The lamp slides along this strip to vary
the distance between the light and the
condenser. Fasten
a switch on the
back of the run-
ners at a conveni-
ent height for your
hand and wire it
up to the lamp -
holder with light-
ing flex.

We are now ready
for a test. Connect

up an accumulator, and fit a 3.5 volt bulb
in the bulb -holder. Now fix your camera
on to the lamphouse and switch on the light.
Adjust the position of the lamp until a clear
circle of light is thrown on the easel. Put
a negative in the holder and focus it up
sharp. You will probably find that the
distance between the condenser and the
lamp needs adjusting to secure the maxi-
mum illumination.

The enlarger is now complete and ready
for use. Space will not permit me to give
you hints on enlarging, and probably most
of you are old hands at it.

STAINLESS SAFETY -RAZOR BLADES

STAINLESS cutlery has for many years
withstood the inroads of the enemies of

steel. There has now appeared a process
for the production of safety -razor blades
with corrosion -resisting properties. These
blades are made from a chromium steel to
which has been imparted a thin protective
coating of nickel or nickel cobalt alloy.
The heating incidental to hardening is con-
ducted in a reducing atmosphere after the
protective coating has been applied to the
steel. This treatment should increase the
longevity of the safety -razor blade. It may
reduce the number of those discarded
blades, the disposal of which is a problem
which appears to be a source of worry to
many folks.

Fig. 6.-A wooden dark slide
converted into a negative

carrier. It is shown on
the back of a camera

with a negative in
position.

ONE of the most majestic spectacles
ever presented in London will be
offered to the people of this country,

and the multitudes of Coronation visitors
from abroad, when the Ideal Home Exhibi-
tion celebrates its coming -of -age at the new
Earl's Court next year.

To give London's visitors, as well as the
exhibition's hundreds of thousands of regu-
lar annual devotees, the opportunity of
enjoying this great popular event, the
organisers have decided to open the exhibi-
tion at a date which will cover the period of
Coronation celebrations, and for a run of
ten days longer than is usual.

250 -ft. Span
The 21st Ideal Home Exhibition will,

therefore, open on April 22nd and close on
May 29th.

As is fitting, it will be an exhibition in
which grandeur will be the keynote, and it
will make its own appropriate gesture of
loyalty to the Throne.

To this end the great centre arena of the
new Earl's Court building-with a breath-
taking roof -span 250 ft. wide, at a height

THE 1937 IDEAL
HOME EXHIBITION

approximating to that of the Nelson Monu-
ment-will be the scene of one of the most
impressive displays 1937 will offer the
public-The Golden Hall of Homage.

Entering the vast new building-in itself
a thrilling sight-from the main vestibule,
the visitor will find himself plunged into an
atmosphere of golden splendour.

Facing him, and dominating even the vast
proportions of the arena, will tower a statue
in heroic scale of the King, set amid a
magnificent panorama of London.

Gleaming Cavalcade
At each side of the arena gigantic friezes

will be set in which, bearing gifts appropri-
ate to their lands, the peoples of the
Dominions and Colonies will march in a
great gleaming cavalcade to pay homage to
their King.

In each panel of these friezes the figures

will be three times life-size, and each, with
typical scenery, will be set in three planes,
so contrived and illuminated that they will
appear to be carved in solid gold.

The full-length statue of King Edward,
made by Sir William Reid Dick, K.C.V.O.,
R.A., for next year's Daily Mail Ideal Home
Exhibition, is grandly conceived, a superb
embodiment of royal dignity without arro-
gance.

The attitude is simple, avoiding any
suggestion of pose or stiffness. The sweep-
ing folds of the Garter robes conceal but at
the same time skilfully suggest an athletic,
wiry frame.

The head, finally, remarkably true in
every feature, bears an intelligently thought-
ful expression which justly characterises a
King.

Sir William has numerous triumphs to his
credit. The lordly lion over the Menin Gate
at Ypres, the Kitchener Chapel in St. Paul's
Cathedral, the vast eagle spreading its
wings on top of the R.A.F. Memorial on the
Embankment, the large statues of Lords
Irwin and Willingdon at Delhi, are among
his notable achievements.
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The Stability of Science and
Mechanics

IN the modern welter and turmoil
when thrones rock, dictators dictate,

and oak trees grow from the acorns
of small issues, it is comforting to
reflect that the world of science and
mechanics goes on its way untroubled
and untrammelled. Scientists and in-
ventors, like artists, are outside the
pale of nationality, for art knows no
nationality nor creed. It is indeed
fortunate for the world that the things
which really count are due to in-
dividual efforts of those who suffer
abnegation in order to produce some
particular device which will benefit
mankind. It is true that the world
is unsympathetic towards inventors
and scientists, and usually dismisses
them as mental cases until they
stagger the world with some new dis-
covery or some new device. It is a
tragic reflection that those who have
improved the lot of the human race
most have, as a reward for their pains,
merely trod the thorny paths of
penury. It may even seem that those
who can invent a device which will
kill the greatest number of people in
the shortest possible time may have
silver and gold to their hearts con-
tent. It is not really so, however,
for self-preservation is the first law of
nature, and however much we may
desire peace in the world, we must
consider how difficult it is in this
modern Tower of 'Babel to secure un-
animity of thought on a particular
point. It does, indeed, seem a pity
that the politicians of the world can-
not learn a lesson from the world
of science, in which there is no discord.

Scientists of all nations interchange
opinions and experience and are at
peace with one another. Education
is the greatest peacemaker, and so let
us hope that eventually science by
peaceful penetration will eventually
solve, not some abstruse problem in
the laboratory, but the more pressing
need of world-wide amity. Science
does not deal alone with germs,
retorts, chemicals, and mathematics.

Knowledge is power, or as the latin
tag has it, scientia est potentia-not
power of the mailed fist sort but power
for good. Everyone who is interested
in science or mechanics is thus un-
consciously playing his part in the
creation of the eventual millennium.

Skill at a Premium
I HAVE received an enormous amount

of correspondence from skilled men
as a result of my- recent paragraph
drawing attention to the shortage of
skilled workmen. Some of these letters
are most illuminating, and interweave
into the problem the age-old question
of whether a man is too old at forty.
Some of these readers tell me that
many employers are of this opinion,
and sack them as soon as the first
thinning of the scalp, the presence of
the first few grey hairs indicate the
passage of two -score years. Fatuous
nonsense ! A man's experience is
most mellow from that age onwards.
What is the use of absorbing experi-
ence and skill if when you have got
it you are considered too old to use
it ? Stability of outlook and sanity
of thought bannot be associated with
mere youth. Experience is not some-
thing which can be bought or even
absorbed from books ; it can only be
obtained from the university of life.
It is the one thing you cannot buy
and it is one of the few things which
you cannot give away, as well as being
probably the only thing which cannot
be taken away from you. At the
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age of forty a man is in his prime, and
from that age onwards he accumulates
experience and enriches his skill.
Prior to that age he is like a lawyer
" eating his dinners," and it is merely
sensible to assume that after it he
brings to bear a well -nourished mind
on his particular job. Wisdom comes
with age only. It is easy to mistake
the vivacity and verve of youth for
knowledge and experience, when it is
merely the effervescence due to the
untroubled part of an individual's life.

There is a movement on foot to -day
to " give the young men a chance."
It is somewhat pathetic to think that
many of them are quite unfitted for
the chances that are there. The mere
absorption of book knowledge and the
acquisition of the elements of the
three R's, subsequent matriculation,
and the obtaining of a degree are
merely jejune. They are valuable,
of course, as indicative of a standard
of education, but not as a standard
of experience. That can only be
obtained by direct contact and wrest-
ling with the problems of a particular
job and the hurly-burly of life. At
forty a man has had the rough corners
knocked off him ; he has learned
from his failures what to reject and
what to accept. He has learned, for
example, that circus posters do not
always speak the truth. He has
learned to segregate the truth
from the verbiage, and to super-
impose judgment on his experience.
Judgment and experience are not
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gifts, like a good voice or a man with
double joints ; it has to be obtained,
and the obtaining is a slow process.
The ripest experience and the wisest
judgment only comes with age.

The youth of to -day is, of course, in
a more fortunate position than his
forbears, and it must be agreed that
he attains the age of discretion earlier
owing to the higher standard of
education and the improved school
curriculum. But we must not be
blinded into thinking that the bump
of knowledge is all that is necessary to
be able to file a piece of metal flat
(a highly skilled job), to make a press
tool, or conduct a chemical analysis.
I strike a subtle distinction, you see,
between knowledge, experience, and
judgment. The sum total of all these
qualities is wisdom. The latter neces-
sarily, though not always, connotes
age. Perspicacity is an unstable
ability and the prodigies merely pro-
vide another example of the excep-
tion proving the rule.
The March of Television
you have noted how television gets

I into the news almost every day.
Have you pondered the remarkable
developments of the science of radio
in the comparatively short space of
ten years ? The impossibility of to-
day is the practicality of to -morrow.
Who could have thought ten years ago
that it would be possible to perform
the miracle of splitting up a picture
or a scene into narrow strips, con-
verting them into their electrical
equivalent, and transmitting them
through space so that you can see a
scene enacted miles distant ? A
couple of centuries ago anyone who
dared even to suggest such a possi-
bility would have been promptly put
into gaol as a philanderer and a
charlatan as well as an enemy to
society. You merely have to re-
member that Bacon, the scientific
philosopher, was put into gaol for his
scientific treatises. Those were the
days of black magic and chicanery,

CATHODE RAYS

FIRST STAGE

and it may have been difficult in
those days when people could scarcely
read and write to separate the wheat
from the tares. The way of the
pioneer is indeed hard. He must
pass through the various stages of
being publicly rebuffed as a fool,
suffer the sniggers of the crowd
during his experiments, and then to
the acclamation which comes from
success. Television started off on
its career in a more advanced stage
than did wireless. It is expensive
now because the demand is small and
only one station is working. As soon
as more stations are erected, and at
least nine will be erected in various
parts of the country, the demand
will grow, output will catch up, and
prices will .go down. We live in a
remarkable age which has seen the
birth of the aeroplane, wireless, the
motor -car, television; which has seen
old processes go, superseded by better
ones. A miracle ceases to be such
when it is performed a second time.
The first operation under chloroform
was regarded as a miracle. To -day
it is commonplace. We marvel at
television the same as twenty-seven
years ago we marvelled at Bleriot
crossing the channel on his crude
15 h.p. monoplane. Science, like
Alexander the Great, is always seeking
fresh fields to conquer, and I have
long ceased to consider anything as
impossible. An idea may seem fan-
tastic to -day, to -morrow it becomes
a reality.
Wireless Transmission of Power

TERE is one field of science which
s inevitable although it has not

made much headway; but recent
experiments have shown the idea to be
a practical success. I refer to the
wireless transmission of power, in which
system a number of central stations,
such as wireless transmitters, radiate
their power through the ether to be
picked up by a simple device no larger
than a wireless receiving set, to operate
the vehicle or the piece of machinery.

TRANSMITTING TUBE

STRIP OF PHOTO-
ELECTRIC CELLS

'CORRECTING LENS

PHOTOGRAPHIC LENSES
EACH WITH A DIFFERENT FOCAL LENGTH

Don't dismiss the idea as fantastic,
because it isn't. Think of some of the
benefits which this system would con-
fer. Noise of petrol engines would be
abolished, for everything would be
electrically driven. You would, of
course, take out a licence as at pre-
sent, the tax being fixed according to
the amount of power you are going to
use. Piracy of the ether would be
rampant as in the early days of wire-
less. Imagine the great advantage of
merely having to erect an aerial and
earth in order to set the wheels in
motion. If you go think the idea
grotesque, it is something worth think-
ing about. Do not imagine that there
is little left for inventors. We are
merely on the fringe of things. A
century ahead the public will look
back on the year 1937 and wonder
how we managed, just as we look back
a century and pity the conditions
obtaining at that time. Verily we
live in a remarkable age.
The Science Museum
THE Science Museum at South Ken-

' sington is the nation's storehouse
of past ages. Here you may inspect
in comfort and at your leisure the
early mechanisms, the early carriages
and locomotives, the early aeroplanes,
spinning machines, weaving machines,
printing machines, bicycles, motor-
cars, watches and clocks, and, in fact,
everything having a scientific bearing.
Remarkably complete catalogues
giving the history of the various
exhibits are available for a small sum.
I advise every reader who has not
done so to spend several afternoons
there. You will marvel at the skill
of some of the old craftsmen who had
to depend upon manual processes for
operations which to -day would be
performed by a stroke of the press or
the turning of a handle. You cannot
fail to be interested in a visit, and if
you think we are a skilful race to -day
you will find it difficult to express your
thoughts on the skill and the ability
of those craftsmen of former ages.

CATHODE RAY TUBE
VISION. SIGNAL,

Television apparatus which denote the march of
progress in this science.

LOUDSPEAKER FOCUSSING
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Showing the attractive lines of the finished model.

A Model Super - Duration
Biplane by S. R. Crow

IT is suggested that the fuselage be made
of A in. balsa for normal use, although
the original model utilised * in. balsa.
It can be constructed in the same way as

the autogiro fuselage (details of which are
given on pages 137 and 138 in last month's
issue), with the exception of the built-up
nose formers and the additional sections of
*-in. sheet balsa through which the bam-
boo motor plug goes (see side elevation).
Negative incidence to the tail -plane is built
into the fuselage; therefore construct the
latter with the greatest care, as a model with
the wrong incidence in the tail -plane will
perform unwanted aerobatics.

Tail -plane

Pin a length of in. x in. balsa on to
your drawing for the leading edge and then
construct the trailing edge a in. x in.
balsa) in the sections shown, as grain direc-
tion is important. Follow this by placing
into position the 7 ribs which have been
cut from 515 -in. balsa. Two bamboo strips
bent in steam and held in position by pins
until dry are cemented on to complete the
tail -plane.

Fin

For both leading and trailing edges use
* in. x * in. balsa with bent bamboo for
the tip. A length of * in. x A- in. balsa
is cemented across the top of the fin for
strength, which being single surfaced, does
not require ribs. On taking up the fin out-
line, cement the trailing edge between the
two sides at the end of the fuselage, and the
leading edge to the top fuselage spacer.

The detail drawing of the undercarriage
will simplify the construction of the latter.
Bamboo legs plugged into note -paper tubes
will give a detachable unit (see autogiro
undercarriage), the wheels also being made
by the same method as for the autogiro.

Make an aerofoil template of plywood to
the given section and cut 22 ribs pf -in.
and 6 of *-in. balsa. The four wing -tip
ribs can be made without a template.

A Full-size Drawing must be
Made or Obtained from the
Offices of this Journal, as the
Model is built on the Drawing

Upper Wing
Both wings are made in two halves ; this

will necessitate tracing and reversing the
half shown on the drawing. Lay down the
-& in. x in. main spar and cement on
the ribs. The leading edge is made of
A in. x A in. balsa and the trailing edge
of i in. x A- in. Bamboo tips bent in
steam can now be cemented on.

The centre section of the top wing is made
separately, the two wing halves being
cemented to it. Dihedral is gained by
sloping the two ribs of the centre section
slightly inwards.

Lower Wing
This differs from the top wing only in

span, as you can see from the drawing.
Build it in the same way as the upper wing,

MATERIALS REQUIRED
12 lengths of 3 ft. x in. x in. sq. (or if built

as origina1,8 of * in..X * in. and 4 of * in. x

1 length of balsa in. x in.
1 blank of *-in. sheet balsa.
1 block medium -hard balsa, 91 in. X liin. x in.

bamboo.
2 lengths of * in. x * in. balsa.
3 lengths of * in. x * in. balsa.
1 block balsa 2 in. x 1 in. x 1 in. (nose block).
1 doz. cup washers.
6 in. celluloid tubing to take 20 S.W.G.
2 brass bushes to take 18 S.W.G.
2 sheets of tissue for wings.
2 sheets of tissue for fuselage, etc.
1 tin banana oil.
1 tube glue.

but be sure to slope the centre ribs outward
slightly to bring them vertical when the
dihedral is steamsed in (see front elevation).
Bamboo strips, * in. x TIT in. are cemented
underneath the leading edge, main spar, and
trailing edge. The dihedral is now steamed
in. Make two wing struts of *-in. balsa
and push them into their respective places.
Make sure the wings are true before letting
the cement dry.

Nose Block
Make the nose block from hard balsa,

sanding a finish with fine sandpaper.
Before drilling a hole for the brass bush,
cement a portion of fin. flat balsa behind
the nose block to keep the latter in position.
18 S.W.G. piano wire is bent to shape for
the prop shaft. To make the free wheel,
shape the hook end of the shaft and then
pass the shaft through the nose block and
propeller, bending the loop in the end with
sharp -nosed pliers. A ratchet of 20
S.W.G. piano wire held by a pin completes
this unit, and the ratchet must be free (see
free -wheel detail.)

The Propeller
A block of medium -hard balsa, size 9} in.

x 1} in. x I in., is marked as shown on
drawing ; by using a plywood template
symmetrical blades can be easily marked.
Cut to shape with a fretsaw. Next the blank
must be cut as shown on the side elevation
of the propeller drawing, carving and
finishing being done with a penknife, or
spokeshave and sandpaper. The brass
bush should be inserted before carving is
started.

Covering
Cover the model with superfine tissue,

dope or paste being used for adhesive.
Stick the paper only round the outline of
the fuselage and wings, as this gives it more
chance to stretch after steaming. A coat
of banana oil is now given to the whole
covering of the model. (Coloured papers
improve the appearance if the right scheme
is used.)
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Fireproof Concrete

PROGRESS,
particularly in industrial

heating engineering, demands also new
building materials better able to withstand
heat than those in customary use. Many
therefore, are the improvements in this
sphere, and anyone desiring a survey of
these should visit the Building Fair held in
connection with every Leipzig Spring Fair.
The next of these, which will be held from
February 28th to March 8th, will have
plenty of interesting articles to show, in
particular a new fireproof concrete which is
produced under the name " Pyrodor."
This new material has given excellent
results in actual practice, and from it many
special mortars have been developed which
serve the most varied purposes, all of which
are ordinary water -setting concrete mortars,
hardening completely within twenty-four
hours. This material fulfils all the demands
which can be made on a so-called " concrete
mortar " as it hardly shrinks at all during
the hardening process, a disadvantage
which was unavoidable with the clay bound
mortars used hitherto. " Pyrodor " con-
crete is supplied in various granulations
from fine ground masonry mortar to a coarse
grained material with grains up to 1 in.
Its use expedites the carrying out of many
jobs and represents a saving in cost.
" Pyrodor " will keep in storage for years.

Donne. Pew fa...

Tor":;"

PaPOC,11/,,

G-0104f-ZadtOrZ~G-D101-JGD401Z

(Thems of Cgnierest
C.001K-9 C....04C492.44ACA46A.9
The specific gravity is 1.700, but can be
reduced to 0.900 if required.

Newspaper Wrappers
AN annoying expense factor in the news-

paper establishment is that of applying
wrappers in the despatch -room. There
have not been many satisfactory mechanical
solutions of this problem up to now, and a
speeding up of the work only meant engag-
ing more hands with a consequent increase
in the wage bill. Now, however, the prob-
lem has been solved and once more an
expense factor in the newspaper establish-
ment has been eliminated. The solution is
provided by a new machine which will be
exhibited at the forthcoming 1937 Leipzig
Spring Fair from February 28th to March
8th, amongst the machinery for the graphic
industry along with other innovations and
improvements.

One operator with this new machine can
paste on about 80 wrappers in a minute,
each wrapper receiving a clean gum applica-
tion, and after a short, but intensive press-

1311PlANE
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CON/EST 1936

ing the newspapers are piled on to the con-
veyor belt ready for despatch. The machine
is of the simplest imaginable construction
and can very quickly be adjusted to the
required size for any kind of newspaper or
periodical. The wrappers themselves are
placed correctly and neatly around the
package. The automatic feed and delivery
of the newspapers and wrappers is effected so
correctly and reliably that losses in wrap-
pers need no longer be taken into considera-
tion.

Air News
ASTRIKING development in the

United States recently has been the
increase in the operation of air -taxi ser-
vices. Nearly every air -port in America
now has its special -charter service. Land -
planes, seaplanes, and amphibians are
included in the air -fleets, and are provided
with radio and instruments for blind -flying.

A new direction -finding wireless station
has been completed at Basra, and will shortly
be in regular operation. The river and
flying -boat basin are now being dredged,
and a slipway is also to be provided. These
improvements are expected to be available
for use within the next few months. The
new air -port building, including a well-
appointed hotel, will be ready shortly.
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Pumping Water With Compressed
Ar-By Stuart Young.

The Air-lift System of Pump-
ing Water from Deep Wells
depends entirely on Bubbles
of Compressed Air entering

a Column of Water.

PUMPING water by plunger type or
centrifugal pumps has serious limita-
tions due to these pumps not being able

to suck up water from depths below 25 feet.
When they attempt to do so, a vacuum is
formed and the pumps fail to draw water.
If it is desired to raise water from deep
wells or from
mine shafts, the
pump must be
lowered down
the well or shaft
to within 25 feet
of the water
level, or an en-
tirely different
system em-
ployed, one
which is not

- _

- - - -
= =

Figs. 1 and 2.-
(Above) Raising water
with compressed air.
(Right) By cutting the
pipe the mixture of
air and water no
longer balances in the

column.

w.

- - - - - -= =
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limited to a suction lift of 30 feet. Such a
system is air-lift pumping.

Raising Water
This method of raising water with com-

pressed air is shown in Fig. 1. If the tank
is filled with water it is clear that water will
rise in the vertical column to the same level
as that in the tank. Now suppose that a
quantity of compressed air is allowed to
flow into the pipe through a connection at
the bottom of the vertical pipe, the mixture
of air and water in the pipe, because it is
lighter (of lower density) than the water in
the tank, would rise and continue to rise
until the pressure represented by the head
of air and water (Ha) was equal to the head
of pure water (Iiw). There would then be
a state of static balance-no water is flow-
ing. Now assume that, after the static

Electrically -driven air compressors used for air-lift pumping on
municipal water supply. Inset shows the discharge from the top of

one of the wells into an artificial lake.

position has been reached, a section of the
vertical pipe is cut off, say, amount " A,"
(Fig. 2), now the mixture of air and water
no longer balances in the column, the head
of pure water in the tank and the result is a

flow of water up the vertical
column. The actuating force is
equal to the unbalanced force of
the column of mixture due to
deducting " A." This force is
equal to the pressure exerted by

-r.=. ,...-

Fig. 3.-Pumpukg water from a well.

the head of pure water (11w) less the pres-
sure exerted by the head of the mixture
(Hb). Provided water is flowing into the
tank and air is supplied at the bottom of
the vertical pipe, water will continue to
flew from the top of the colunm, having been
raised a distance Hb-Hw.

From a Well
This method of pumping water as applied .

to raising water from
a well can be followed
by reference to Fig. 3.
Compressed air at a
suitable pressure is
generated in a com-
pressor which may be
driven by steam, oil -
engine, or electric -
motor, and is forced
through steel pipes to
the head of the well
where a valve is fitted
so as to control the
flow of compressed
air. The air pipe is
lowered down the well
deep into the water
-the actual distance
for good efficiency
(most water dis-
charged for minimum
supply of compressed
air) is calculated from
certain formulae. This
air pipe is surrounded
by a pipe of much
larger diameter, in
fact as large as the
well will allow, this
outer pipe being used
to conduct the water
up the well when the
air is turned on. This
water pipe, known as
the rising main, is continued beyond the
top of the well and given a right-angle
bend so as to lead the water away. In
order to split up the air into small bubbles
it is only allowed to perculate through
a series of small holes at the bottom of

Fig. 4.-Demonstrating
the air-lift method of

pumping water.
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the air pipe. This system will work quite
well when simply allowing the air to
flow out of the open end of the air pipe-
it will, however, need more air than would
be required if the air is split up as suggested.

Air Pressure
The compressed air must be at such a

pressure that when the air valve at the top of
the well is opened, air will rush down the
well, displace the water from the air pipe,
and be forced through the small holes at the
bottom. The air pressure should be a little
greater than the pressure due to the head of
water above the bottom of the air-pipe-
actually .434 lb. for every foot. Once the
air bubbles out of the small holes into the
water in the rising main, the density of the
water -air mixture will be less than that of

the water in the well and the column in the
main will rise, more water will be aerated
and soon a steady flow will be discharged
through the bend at the top of the rising
main. The process is continuous and will
go on as long as water is present and the
compressed air is being pumped down the
well.

It requires only very simple apparatus to
demonstrate the air-lift method of pumping
water. In Fig. 4 we see a simple demonstra-
tion using only two pieces of tube and one's
mouth as the compressor. Such an arrange-
ment will at least illustrate the simplicity of
the method.

The Air-lift System
The air-lift system of pumping is required

to raise water from deep wells, to de -water

flooded mine shafts and also to raise oil
from oil wells when the natural flow has
ceased. For it is claimed simplicity, large
capacity of water, and low maintenance
cost. All the necessary plant is above
ground and there is very little that can
fail.

Many large hotels, office buildings, in-
dustrial plants and municipal water boards
rely upon air-lift pumping for the whole of
their water supply. Water for domestic
purposes is improved by aeration ; one
reason why water raised by air-lift is prefer-
able for a large number of uses. Many
hundreds of wells in Great Britain are in
constant use, depending on little bubbles of
compressed air to raise many millions of
gallons of water to the surface to serve our
varied needs.

STONE
71

Valuabl laf

01,1[ EN
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rmation on a Fascinating Process
WHEN you visit any of our seaside

resorts a close scrutiny of the sands
and shingle may reward you with

what usually is termed a " pebble," though
not always will it have that rounded form
we associate with the word.

Pebbles may be recognised by their
translucency and colour, and most com-
monly are forms of silica to which such
names as agate, carnelian, jasper and chal-
cedony are applied. They include also
cairngorm and amethyst, though these two
are_ local and rare. The south and east
coasts are happy hunting grounds for the
pebble hunter.

Now, having found your pebble, you will
want to cut it, in other words to reduce it
to a regular shape, and give it polish to
bring out its colour and markings.

Tools Required
Just what tools are required will depend

upon what is to be done with the stones.
If it by desired to only grind and polish a
single face to bring out the colour and
markings, very simple appliances will serve.
The rough grinding will be done on a grind-
stone or emery wheel, if either is available,
and if not, then the more arduous process
of rubbing down by hand on a slab of
sandstone, or wood charged with coarse
carborundum powder and water, is the next
best way.

Having ground the stone to a fair surface
free from pits and other blemishes, the next
thing is to repeat the process with a new
tool and a finer grade of carborundum,
until the surface shows no sign of scoring,
and takes on a surface that may be com-
pared with ground glass.

The Polishing Process
It will then be ready for polishing, which

may be done on a pad of felt, tacked to a
slab of wood and charged with putty pow-
der and oil. The polishing process demands
patience, and must be continued until the
polish remains after the surface has been
washed free of oil. If the utmost brilliancy
be desired, the polishing may be continued
with jeweller's rouge on a surface of pitch,
using the rouge wet, but allowing it to be-
come nearly dry as the process approaches
completion.

Should the stone be of such a shape or
size that it cannot be held in the hand, it
may be cemented to a block of wood, so as
to give a better hand -hold.

Mounting the Stones
Stones polished iri this way have a cer-

tain amount of interest as mineral speci-
mens, but there is no very useful purpose
to which they could be applied. If it be
desired to mount the stones either in jewel-
lery or as surface decoration; say, to a box
lid, then the polishing process must be
adapted to the production of a regular
convex surface. This may be done by the
use of the simple appliances illustrated.

Fig. 2 shows a spindle made from dowell-
ing on the centre of which a cotton reel with
bore enlarged is fixed ; at the top a wire nail
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Fig. 2.-(Above) The ap-
paratus used in stone polish-
ing. Fig. 4.-(Right) The
stone should be cemented to a
short handle when the lapping
board is used in the lathe.

Fig. 3.-This arrange-
ment. whereby an
Architnedean drill is
used, can also be adopted.

Fig. 1.-The process in operation.

is driven in, the head cut off and the nail
filed to a rounded point. The pebble is
cemented to the other end of the spindle as
shown. A knob handle, shod with a plate of
brass in which a central socket is drilled,
must be made, as shown at A. This spindle
is rotated with a bow, pressure being put
on with the handle held in the left hand,
whilst the pebble is sunk in a hollow
gouged in the slab of wood B, carborundum
being used as the abrasive. It is with this
simple appliance the lapidaries of India cut
and polish their gems. Fig. I shows the
process in operation.
An Archimedean Drill

If the worker has an ordinary drill stock
with expanding chuck, the arrangement
shown in Fig. 3 might be adopted with
advantage. The stone is cemented to a
short piece of dowelling, into which a
stout screw is driven and its head cut off
with the hacksaw.
Grinding and Polishing Pebbles

Those who possess a lathe may use it
for the grinding and polishing of pebbles,
chucking the wood block B, Fig. 2, and
mounting the pebble on a short handle as
shown in Fig. 4, but they must be warned
not to allow the abrasive to get into the
lathe bearings.

The process obviously can be better con-
ducted with the lapidaries' wheel, which
rotates horizontally. This tool may also be
adapted to slitting and face ting stones,
and, in fact, to every process connected with
the cutting and polishing of precious and
other stones.
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The World's First
Theatres

(Above) The Greek circular modern dance. (Right)
The high priest's seat at the Theatre of Dionysos.

THE theatre is one of the most impor-
tant of all the agencies which have
been fashioned for the amusement and

instruction of the people. Its influence
upon human thought is only second to that
of the printed word, and it may presently
take first place, owing to the enormous
development of its modem offspring-the
cinema.

It was in the lovely land of Greece that
the human mind first broke free, and it
was beneath those azure skies that the
world's first actors declaimed the immortal
dramas of the great Greek poets.

It is a striking and significant fact that
the words we use to -day in relation to the
theatre, and its details, are wholly Greek.
" Theatre " (or " theatron ") (Nal-pop) in
the original means " A place for seeing."
" Komedia " needs no explanation, neither
does " orchestra " ; and even the word
" scene " comes from Greek " skene,"
through the Latin word " scena."

The first Greek theatres were not build-
ings at all. They were marked -off dancing -
places, of fiat firm ground, at the foot of
natural semi -circular hill -Slopes.

There are a few very worthy and pious
people who firmly believe that both acting
and dancing are sinful ; but as a matter of
fact both had their origin in religious wor-
ship ! Bible students will remember the in-
cident described in the Old Testament,
where King David danced before the Ark of
Jehovah ; and from the dawn of time,
primitive peoples have expressed their reli-
gious emotions by ceremonial dances.

World's First Theatre

It is a significant fact that the world's
first theatre was built in the sacred en-
closure of the Greek god Dionysos, and there
is no doubt that Greek dramatic art de-
veloped out of the primitive religious dances
held in honour of the god. These festivals
of Dionysos began before the dawn of his'.
tory, and it is probable that the first theatre
was in use as early as the seventh century
B.c., though we have no actual mention

George Long, F.R.G.S.

The first Theatre was built in fine

Sacred Enclosure of the Greek God
Dionysos. Greek Dramatic Art de-
veloped from Primitive Religious

Dances held in his Honour

of such earlier than the first half of the
sixth century.

We have mentioned that at first the spec-
tatorsstood
or seated
themselves
on the bare
hillside, butas the
crowds in-
creased in
numbers,
efforts were
made to
a ccommo-
date them
by erecting
wooden
benches
running up
the slope.

As the
theatre in-
creased in
popularity,
a demand
arose for
perform- L--
ances where

no natural hill -slopes existed, and Boat Athens
-and perhaps elsewhere-lofty wooden
scaffoldings were set up, which provided tier
upon tier of wooden benches rising high into
the air. Such structures have always been
fraught with danger, and both ancient and
modem history is filled with disasters, in
which these flimsy benches have collapsed
with grave loss of life. Even with our
modem knowledge, it is difficult to provide
for the unknown stresses which may be set
up by the pushing and shoving of an ex-
cited crowd, and in the sixth century B.C.
scientific calculation was unborn. Hence it
was, that one day at Athens (when an enor-

i mous crowd had gathered to witness a great
dramatic festival in which three public
favourites were taking part) the seats
suddenly collapsed, burying hundreds in

the ruins. The laughter and cheers
of the people were changed to
shrieks of terror, and when the
debris was removed it was found
that many had been killed and
injured. But the lesson had been
learned.

Marble Theatres
No more scaffoldings of timber were

allowed, and low benches on sloping ground
were first substituted, to be followed later

The situation of the Theatre of Dionysos, below the Acropolis.

www.americanradiohistory.com



210 NEWNES PRACTICAL MECHANICS January, I937

by magnificent theatres of marble,
which could accommodate thousands
of spectators with perfect safety. The
largest of the Greek Theatres is said
to have had seats for fifty thousand
persons ; while the first of these-
the Theatre of Dionysos at Athens-
had a seating capacity which has
been estimated by different experts
as from seventeen to twenty-seven
thousand.

This glorious structure, with its
seventy-eight tiers of white marble
seats, and its dazzling sculptures
chiselled by the greatest artists the
world had known, was built between
350 and 325 B.C., and is a most im-
pressive sight even in its ruin to -day.

Its situation is superb. Its semi-
circle of seats are hewn in the living
rock that rises in a gradual slope
to culminate in the majestic cliff
that men call the Acropolis, crowned
with the most glorious group of
temples the world has ever seen. '
Below and beyond stretches the far-
famed Attic plain, dotted with tem-
ples, enriched by vineyards and
gardens, and the far horizon is
bounded by those classic mountains where
dwelt the gods of Greece.

The plan of this theatre has given us the
pattern for every theatre in the world. The
seats rise in a horse -shoe curve above the
orchestra and the auditorium. Here we
have a raised platform or stage, separated
from the orchestra by a marble wall, en-
riched by statues, and provided with steps
called the " proscenium ' (" proskenion " in
Greek). The history of this development is
very interesting.

The Earliest Theatres
The earliest theatres consisted merely of

a flat dancing -place, over-
looked by seats or slopes. As
the theatre developed it be-
came necessary to provide a
dressing -room for the actors,
and this at first was a hut
or tent called " skene,"
placed at some distance from
the orchestra. Presently it
was placed close to the
orchestra, and a wall or orna-
mental pillars was erected in
front of it, called the
" proskenion "-which means
" front of the tent."

When the marble theatre
of Dionysos was built this
plan was further developed.
The " proskenion" became a
lovely line of marble statues,
with a flat stage above,
reached by steps. The players
entered by " wings " at the
ends, just as they do to -day.
In later Greek theatres (as
that at Syracuse shown herewith) the
players entered by tunnels, so that-as on
the modern stage-their approach was
unseen. The Syracuse theatre is one of the
largest in the world, but was not built till
nearly a thousand years after that of
Dionysos.

Stage machinery was crude and primitive
but effective. There was a kind of net, sus-
pended by a rope like a simple crane, by
which gods descended from, or heroes as-
cended to, Heaven.

Among the ruins of some Greek theatres
are pits or caves, which were probably used
for a similar purpose.

There was also a machine, called in Greek
" ekkyklema," whose exact use is unknown,
but it is believed to have been a kind of

A general view of the theatre of Dionysos.

wheeled platform, upon which gods or
heroes could be mounted, and' the whole
dragged on to the stage by ropes. We know
that warriors in chariots could drive their
vehicles on to the stage.

The Thundering Machine
" Noises off " were provided by an in-

vention called by the Greek writers " The
Thundering Machine." Hides were in-
flated; filled with stones, and beaten against
metal plates.

We have spoken of the
theatre-what of prices ? For
many years admission was

free, and when a charge
was -made Pericles had a
law passed which ordained
that the charges were borne
by the State. These prices
were amazingly low, when
we remember that the per-
formance lasted for a whole
day for a charge of 3d.!
The great three-day Fes-
tival of Dionysos cost one
drachma, say 9d. And for
this the spectators could
sit enthralled, and listen to
the masterpieces of Sopho-
cles, Aristophanes, and
Euripides two thousand
years before Shakespeare

was born. As with us to -day the
front seats were the best. They were
very ornate carved marble chairs.
One of the best of these belonged to
the High Priest of Dionysos, and has
his name on it (see illustration).
Others in this row were reserved for
distinguished visitors, ambassadors,
generals, and-note this-children
of heroes fallen in battle. Although
the prices were so low, salaries of
actors were high, and some of them
compare even with the emoluments
received by film stars to -day. The
great Polus is said to have received
£240 for a two-day performance, but
then-as now-the chorus and supers
were poorly paid.

Seating Capacity
In the space available I cannot

describe other Greek theatres, but I
will just mention a few figures. The
largest in Greece was that of Megalo-
polis, with seating capacity variously
estimated from twenty to forty-
four thousand. Outside Greece, the
theatre of Syracuse was one of the
greatest.. The seats formed more

than a semi-cfrcle, 147 yards in diameter.
Forty-six tiers of seats still remain.

The theatre of Ephesus was said to accom-
modate fifty thousand spectators, but scarce
a vestige of its splendour remains to -day.

The most beautiful of Greek theatres is
the far-famed structure at Taormina in
Sicily. Its seats are hewn in solid rock, the
diameter of the seating is 357 feet, and that
of the auditorium 115 feet. The stage is very
ornate, and well preserved.

(Left) The Greek theatre
at Syracuse. (Below) The
proskenion theatre of Dion-
ysos, showing damaged carv-
ings and steps to the stage.
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TELEV SION TOPICS
Receiving Signals Radiated from Alexanara
Palace ; Public Television Shows ; a New

German rir el ev 81011 (Camera

Mechanical Systems
QUITE a number of people are still
pinning their faith to mechanical
systems for the reproduction of high -

definition pictures on home receiver screens.
No modification of disc scanners is capable
of giving the results desired, but the applica-
tion of mirror -drum scanners is being pur-
sued by inventors who see in this method a
way to produce projected pictures. The
bare principles seem to be based on two
rotating members with the required number
of reflecting facets. One of these corre-
sponds to the line frequency and the other
to the frame or picture frequency. Some-
times an echelon or staggered formation
of reflecting mirrors is included to reduce
the number of actual rotating facets. The
modulated light source is an improved
form of Kerr cell which proved so popular
in the days of low -definition television.
One of the greatest drawbacks to any
mechanical form of receiver is the existence
of two standards of picture transmission,
and some designers have already stated
that sets of this type will not be marketed
until the Television Advisory Committee
have made their promised recommenda-
tions for a single picture standard, a point
alluded to by Lord Selsdon in his speech
at the opening ceremony.

Television Rediffusion in Miniature
FOR the purpose of the television demon-

strations at Radiolympia this year, the
E.M.I. Service Company tried out a scheme
which proved very satisfactory. For re-
ceiving the signals radiated from the Alex-

1,01 iikk,v-n3ANYMLII

Here are two examples of the different systems as mentioned in this artick. The left-hand
illustration shows a cathode-ray receiver, and the right-hand illus ration is a mechanical receiver, no details

of which, have, however, been released by the makers.

andra Palace, a single half -wave dipole
type aerial reflector was located at the top
of a tall mast on the roof of. the building,
and the eight separate booths in which
were installed the television receivers were
fed 'via short lengths of feeder cable from a
central distribution amplifier. It was this
amplifier which was the subject of the
supposed sabotage two or three days prior
to Olympia's opening, and since this co-
incided with the temporary breakdown of

111011111111111111111KOM

workwascorner of one of the photographic rooms at the Crystal Palace where research work was undertaken
in connection with television.

the ultra -short-wave radio transmitter on
the occasion of the Press visit for a preview,
the opinions then expressed were not as
favourable as they should have been. Dur-
ing the whole of the Exhibition period,
however, this miniature rediffusion scheme
worked quite well, and a few days ago a
direct development of this arrangement
manifested itself in a block of Mayfair flats,
the full details of which have appeared in
our companion journal Practical Wireless.

A New Outlook
A CLOSE study of the activities of the

cinema industry shows quite clearly that
they are very much alive to the develop-
ment of television, and are taking steps to
see that where possible the advantages of
the new science are incorporated in their
own cinema designs. For example, all new
cinemas now being erected or contemplated
are having much larger projection boxes
than before. This is for the purpose of in-
stalling big -screen television projectors, it
being felt, although no concrete plans have
been formulated, that the equipment
essential for this purpose will be of the
front projection type and can be accom-
modated side by side with the standard
film machines. At the moment the develop-
ment of the intermediate -film projection
receiver seems to be the most likely to fit
in with this scheme, and it is already being
asked whether equipment of this nature
will be available in time for cinema patrons
to see the proposed televising of this
year's Coronation. Another way in which
the so-called " challenge " of television is
to be met is to give added importance to
thedegree of comfort, luxury, and attractive
appearance as far as the actual cinema
building itself is concerned. In this way
the architect feels he will be able to offset
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the temptation of people to stay at home
by the comfort of their own firesides.

Public Television Shows
THE publicising of television shows by

the installation of sets in restaurants,
cinemas, stations, etc., is proceeding along
normal lines, but it is now learned that the
Performing Right Society is endeavouring
to claim fees for this. They maintain that
any place where television is used to attract
the public should be compelled to pay the
society a fee for the privilege. The enforce-
ment of such a rule would make a very
material difference to the featuring of
television in certain places. It only applies,
however, where the public pay either di-
rectly or indirectly to be entertained, so
that stores and free exhibitions should be
exempt.

A New German Television Camera
ROTH for the televising of the Olympic
Li Games, and also during the Berlin
Radio Exhibition, a direct pick-up elec-
tron camera was used with marked success.
Based on the original researches of Farns-
worth and built for the German Post Office
by Fernseh A.G., the camera in question is
shown on this page. The complete unit is
very similar in external appearance to a film
camera, being built up on a light tripod
stand so that the camera can be panned
very readily in any desired direction. This
is effected in a horizontal direction by the
straight handle shown
at the back, while
movementin a vertical
plane is carried out
by rotating the handle
on the left, a reduction
gearing giving a
smooth, steady
motion.

In the front of the
camera case Is a tele-
scopic lens system of
such dimensions and
design that in the case
of the Olympic Games,
events taking place
on the opposite side
of the Stadium could
be transmitted with
sufficient detail for
items to be recognised.
The television section
of the camera consists
primarily of an evacu-
ated cylindrical glass container as shown,
which has incorporated at one end a photo-
electric cathode. The preparation of this
photo -electric layer is of such a character
that it is capable of emitting electrons from
its surface in direct proportion to the
intensity of light to which it is subjected.

Optical Image
I N use, therefore, the lens, of large aperture,
II forms an optical image of the scene to be
transmitted on the flat surface of the pre-
pared cathode. From every point of the
surface electrons are liberated, correspond-
ing in density to the brightness of each
point of the optical image. Thus, an in-
visible electron beam is emitted from the
cathode, the application of a positive po-
tential at the far end of the tube ensuring
that the electrons proceed forward at high
speeds.

To produce an undistorted electron
picture, however, an external solenoid
coil surrounds the glass cylinder. By a
suitable adjustment of the strength of the
direct current passed through this coil it
is possible to make the resultant magnetic

MAGNETIC
rfOLENO/0

field act as a magnetic lens, and produce
in what is known as the target plane an
electron picture which is an exact replica
of that originally produced at the cathode
surface. This coil is shown diagrammatic,
ally on this page.

In the target plane of the electron
picture is a small square scanning aperture,
the size of which corresponds exactly to
one picture element. That is to say, if the
picture size produced in the camera is
4 in. x 4 in. and the degree of definition
one of 240 lines, then the aperture would
be of an inch square.

Scanning
AS readers know, scanning

is really a case of rela-
tive motion whereby every
element of the picture is
explored in turn so as to
produce an equivalent elec-
trical signal. With this
electron camera the aperture,
is fixed in position, and the
electron picture is made to
move in two directions, that
is horizontally (line scan)
and vertically (frame scan).
This is brought about by
passing currents of a special
shape through two pairs of
coils mounted at right angles.
to one another external to
the tube. The resultant dual
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A simple diagrammatic representation of the German electron
' television camera.
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magnetic fields impose a movement on the
beam so that every point of the electron
picture is passed over the fixed aperture
in closely adjoining lines.

Electron Density
THE density of the electrons passing

into the aperture at every instant corre-
sponds exactly to the brightness of the
picture element to be transmitted at that
moment. These electron currents, which
are extremely minute, are amplified within
the aperture tube by means of secondary
emission. For this purpose the electrons
are directed along a special path, so that
they are caused to strike a series of elec-
trodes, the surfaces of which have been
treated in a certain way. The impact of
every electron hitting a surface of this kind
knocks away several so-called secondary
electrons and these in turn add to the
original electron stream, causing a marked
amplification of the original aperture
current. The dissected picture current
produced in this manner is further amplified
in a normal thermionic valve amplifier be-
fore being made finally to modulate the

ultra -short-wave carrier of the television
broadcasting station.

Flicker Eliminated
THE pictures produced by this electron

camera were shown to an interested
public on cathode-ray tube television re-
ceivers at the Berlin Radio Exhibition,
and the results were stated to be quite
satisfactory, whether fed by line or radio
to the sets in .question. In addition to
pictures produced by this camera by con-
secutive sequential scanning, another elec-
tron camera of the same type was on view.
This produced a picture having a definition
of 375 lines, but in this case the scanning

The direct pick-up electron camera which in
operation resembles that of a cinema camera.

was interlaced. First the odd lines and
then the even lines were traced over the
fixed aperture, giving a total of 50 frames of
l871 lines per second interlaced, so that
there was a total of 25 complete pictures
in one second, each of which had a total
definition of 375 lines. In this way flicker
was reduced to a negligible quantity, a fact
borne out by observation on the receivers
operating in conjunction with this second
electron camera.

Telegraph Poles
AMERICANS do most things quickly-

even the planting of telegraph and
power -line poles. An Illinois company has
developed a special trackless tractor which
is fitted with an earth borer and a pole -
lifting boom. With a crew of eight men,
a hole 5 feet deep can be bored, the pole
raised, set in position, and consolidated in
less than three minutes !
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MODERN ELECTRIC
WIRING

The New and Revised Edition of " Modern
Electric Wiring " is a practical guide to the wiring
pf Prirate Dwellings, Business Premises, Factories,
and Public Buildings, for Lighting, Heating, and
Power, with chapters on Wireless Practice, Electric
Motors, Talking Picture Equipment, and Neon
Illumination.

The author, H. H. Cowley, who holds the
Diploma of Engineering of the University College,
Nottingham, has had a wide and varied experience
in the practice of wiring, and is therefore able to
describe in detail how every phase of the work
should be carried out.

THE SCOPE OF THE WORK
General Principles of Electrical Conductivity-Materials

-Wire Gauges-Insulators, Insulation, and Resistances-
Systems of Wiring-Safety Fuses-Illumination, Heaters,
Cookers, Small Motors, Appliances-Wiring Layouts-
Lighting, Heating, .and Cooking-Temporary Wiring-
Measuring Instruments, Meters, and Mains-Bells and
Signals-Domestic Telephones-Testing-Wiring for Wire-
less Installations-Power Amplifiers, Public Speech, and
Talking Picture Equipment-The Workshop-Electric
Motors and Generators-Principle of Neon Illumination-
Specifications, etc.

THE WORKSHOP
To the ambitious wireman, anxious to commence busi-

ness, the chapter on the workshop will be full of interest
because, apart from equipment and routine (with specimens
of time and material sheets), the business side is also dis-
cussed and useful hints given as to carrying out work,
stocktaking, calculating profits, etc.

THE ILLUSTRATIONS
" Modem Electric Wiring " contains over 270 illustra-

tions, the majority of which are wiring diagrams specially
designed to demonstrate practical working, and many of
them suitable for use in actual practice.

AN OPINION
Mr. G. B. BENNETT, Tudor Road, Leicester, writes :
" I am delighted with ' Modem Electric Wiring,' it treats

a big subject in a manner remarkably easy to understand.
It is the best book on Electric Wiring I have seen."

A FREE BOOKLET
To the Caxton Publishing Co., Ltd.,

119 Clun House, Surrey Street,
London, W.C.2.

Please send me, free of charge, Detailed Illustrated
Booklet describing " Modem Electric Wiring."

Name
Send this form in unsealed envelope (id. stamp),

or a postcard.

Address

S.2.

ENGINEERING
WORKSHOP PRACTICE

This entirely new book provides a complete
practical course of instruction in every important
branch of engineering workshop methods,
materials and equipment. It deals with the under-
lying principles, craftsmanship, machines, tools,
measuring processes and machining methods of
to -day, and it will prove indispensable to the
engineer, draughtsman, mechanic, apprentice and
engineering student. Its scope extends from
simple hand tools and machines to the latest
elaborate machines and methods employed for
mass -production purposes.

DATA AND RECIPES
Apart from the mass of practical instructional and

descriptive information given there is a wealth of data,
formula, workshop recipes, hints and tips which render
this book a valuable reference work for all connected
with engineering workshops.

SOME OF THE SUBJECTS
Files, Chisels, Scrapers, Shears, Punches, Burnishers,

Hand Screw -cutting Tools, Spanners, Vices. Various
measuring methods. Verniers, Micrometers, Gauges,
Optical Devices, Fluted and Twist Drills. Grinding
Angles, Drilling Data, Small and Large Drilling Machines,
Electric Drills, Practical Lathework in all its branches,
Machining of Metals and Synthetic Materials. Tungsten -
carbide and Diamond. Tools. Lapping, Honing, Cleaning,
Polishing and Rust -protection of various metals. Grind-
ing Operations and Machines, Milling Operations, Cutters
and Machines. Planing, Shaping, Slotting and Broaching
Operations. Special Machines for Production Purposes.
Plate and Bar Machines. Gears and Gear Cutting
Methods. Templates, Jigs and Fixtures. Overhauling
and Adjusting Machines. Millwright Work. Welding,
Brazing and Soldering Metals. Forging Work. Sheet
Metal Work. Foundry Work. Patternmaking Practice.
Press Work. Engineering Steel and other Metals ; their
Properties, Testing. Hardening, Tempering and An-
nealing. Engineers' Drawings.  Workshop Calculations,
Data, Hints and Recipes.

THE ILLUSTRATIONS
The book is lavishly illustrated so that the explanations

are rendered very clear with examples taken from actual
works practice in many instances. There are 24 full -page
plates and 877 line and photogriphie illustrations in
the text.

A FREE BOOKLET
To the Caxton Publishing Co., Ltd.,

119 Clun House, Surrey Street,
London, W.C.2.

Please send me, free of charge, Illustrated Booklet
describing " Engineering Workshop Practice "

Name
Send this form in unsealed envelope (Id. stamp)

or a postcard.

Address

C1.4
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FASCINATING
TO BUILD ?..
THEY CERTAINLY
HESTON PHCENIX
Wingspan 18 in. Length 13!
in. Your biggest thrill ever -
a really workable retractable
landing gear with locking con-
trol. The plan of this abso-
lutely scale model is simply
alive with information and
drawings, and is so well laid
out and illustrated that you
feel you can start right in. The
fuselage is built on Comet's Auto -line-up principle-the best. Kit is ab-
solutely complete, including balsa, quick -drying cement, green dope for
touch up, etc. The model requires a little experience. Carriage paid

HAWKER HURRICANE
Wingspan 20 in. Length 15

i. in. Movable controls. This
Peerless kit makes a beautiful
scale model with a superb
flying performance. Con-
tents: Fuselage jig with
materials and instructions,
ample strip balsa, carved
flying prop, quick -drying balsa
and tissue cements, silver
tissue, etc. Special shrinking

dope for tightening the silver tissue, also silver dope for touch up. Special
condensed instructions, four pages with many drawings. Previous ex-
perience required. Complete kit, carriage paid - - - -

HAWKER HIND
Wingspan 18i n. Length 145 in. Ex-
act -in. scale model. Every detail
is perfect. Close ribbing and bracing
ensures beautiful finish. Experience
is required to build this
model. Complete kit
carriage paid - - -
4111 Send two penny stamps for illus-
trated catalogue showing the biggest
range of scale model flyers in England.

ARE

There is a real pleasure in
working with balsa wood, and
our special quick - drying
cement is a joy. Once start
and you will be fascinated.

SEND YOUR
Postal Order P. M. SWEETEN Ltd.
NOW TO- Bank Hey St., BLACKPOOL

ELITE MODEL
AIRPLANE SUPPLIES

FIVE SIZES OF " BURDS" TO
CHOOSE FROM

I6 -in. span, 1/3 post free. Six models : Mr. Mulligan,
Fokker D7, 1936 Stinson Reliant, Curtiss Hawk, Ryan
St., and Curtiss Robin.
25 -in. span, 2/3 post free. Six models, including
Consolidated P30, Waco Military " D," Mono -
coupe, etc.
30 -in. span, 3/3 post free. Douglas Observation, Mr.
Mulligan, Boeing P26A, 1936 Stinson, Aeronca C70.
60 -in. span FAIRCHILD 24, only 9/6 post free.
WHAT A KIT! Two other models. These kits
Include a 12 -in. PROPELLER, READY CUT-OUT
RIBS, and SHAPED COWL where needed.
60 -in. "KING BURD" Gas Model, E1.1.0 post free.

THE
FAMOUS

"BURD"
AMERICAN

KITS
They contain
everything to build
a " FLYER "-even
the 1,3 kit contains
a shaped saw -cut

propeller.
A "BURD"
ALWAYS FLIES!

The new DOUGLAS "AERO -GLIDE" 15.64I -in. span. New Automatic Folding Prop. Fitted M & M
Wheels. Capable of 18 minutes' flight. Post free.

BE THE FIRST TO BUILD THIS AMAZING MODEL !
THE AMAZING SELLEY - TEX KITS
Read about these practically indestructible Models in

our Catalogue.
DOUGLAS ENDURANCE KITS from 10'6Fitted genuine M & M Wheels. Post free.
Solid Models. 6 to select from. Post free, each I/ -
Adjustable Pitch Propellers. Post free from 1/9
Send 2d. for lavishly illustrated Catalogue, just enlarged.

WHOLESALE AND CLUBS SUPPLIED

45 TAMWORTH IN PRESTWICH, MANCHESTER
Dept. P. Prestwich 2671

GIVE HIM A HOME CINE
FOR A HAPPY NEW YEAR!

What a thrill it will give to
friends and relatives to have
home movies at the New Year
party. We have a good range
of projectors from 37/6. Any
can be bought on easy terms.

PATHESCOPE 200B
Gives large and brilliant pic-
tures. Absolutely flickerless.
Fitted with 200 -watt lamp. For
9 -5 -mm. films, £1 5., 9 monthly
payments of 35/-.

FILM LIBRARY
All the latest super -films can be
chosen from our comprehensive
range of titles. Comedy, drama,
interest, cartoon, etc., are all
here ready for your show, at
low rates of hire.

KODASCOPE EIGHT -35
The latest popular -priced home
tine. Fast motor rewind. For
any voltage. Gives brilliant pic-
tures for 8 -mm. films. Takes
200 -ft. reels, 1 0.1 0. 9
monthly payments of 24/6.
Generous part exchange allowance on
your used Camera or Cine apparatus.
Lists of latest apparatus free and post free!

CITY SALE & EXCHANGE (1929) LTD.
59160 CHEAPSIDE, LONDON, E.C.2

BEGIN 1937 RIGHT!
SEND 2d. STAMP FOR OUR LISTS

EVERYTHING FOR THE AEROMODELLIST

ALL THE BEST
KITS, MATERIALS, BLUEPRINTS, ETC.
FOR RUBBER AND PETROL MODELS

THE MODEL AIRCRAFT STORES
127b HANKINSON RD., BOURNEMOUTH

BRITISH -MADE MICROSCOPES!
A MICROSCOPE OF SOLID PROPORTIONS WITH
STRONG PILLAR AND INCLINATION JOINT, COM-
BINES PERFECT BALANCE WITH STABILITY
HANDSOMELY FINISHED AND COMPLETE WITH
CASE. I SPECIMEN AND 2 PLAIN SLIDES

18/9 POST FREE
LARGE SELECTION OF SECOND-HAND OPTICAL
INSTRUMENTS-TELESCOPES-MICROSCOPES AND
BINOCULARS. NOTE NAME AND ADDRESS

BROADHURST, CLARKSON & CO.
TELESCOPE HOUSE

63 FARRINGDON ROAD, LONDON
E.C.I

(3 MINS. FROM FARRINGDON ST. METRO RLY. STN.)
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Mr. D. A. Russell's( petrol-driven low -wing monoplane awarded first prize in the Concours dElegance at the Lancashire Model Aero Club's Rally.

MO L
Indoor Flying at the Albert Hall

AS announced in the last issue, indoor
model flying competitions are taking

place at regular intervals at the Albert
Hall. I attended one recently and must
congratulate the organisers on planning a
most interesting evening. There were
dozens of models, including a model orni-
thopter, in flight during the evening. None
of the models exceeded oz. in weight, and
all were flying most successfully. It cer-
tainly is fascinating to watch these ultra -
light models flying at speeds of about 4
miles an hour with the propeller just turning
round. The result of the competition was
as follows :

R. Copland . . 200 sec.
S. R. Crow . . 145
T. Ives . . . 108
W. L. Henry . . 94.8

Additionally E. A. Ross created a record
for indoor fuselage models of 151.6 sec.
The best flight of the evening was 7 min.
15 sec.-not, of course, in the competition.

Wheels for Petrol Models
OT the least important part of a petrol-

! NI driven model is the chassis, and the most
important parts of the latter are the wheels.
A well -designed chassis is of no avail if the
wheels collapse. Many of the disc wheels
formerly sold were weakly designed at the
hub, and two or three side landings usually
caused the latter to rip out of the aluminium
discs. Later, rubber balls were used, and
were entirely satisfactory.

I have received from the Model Aircraft
Stores, 127B, Hankiru3on Road, Bourne-
mouth, a pair of their. new " B.B." Air
Wheels, which they have designed specially
for petrol models. They have the advan-
tage that they are British made and they
are obtainable only through them, although
they are prepared to supply any member of
the trade who cares to stock them. The
44 -in. wheels retail at the low price of
48. 6d. per pair. The tyres will not knock
off in use, and were, under test, extremely
difficult to remove. The hubs are of hard-
wood, and bored for either Fin. or -h-in.
axles. They can easily be bushed in any
desired way, but they can be used quite
satisfactorily as supplied. A little oil can

R
be inserted in the bore, and will efficiently
lubricate the bearings. They will stand up
to an enormous amount of hard use without
appreciable wear. The wooden hub has
been so designed that the complete wheel
complies with the requirements of minimum
air resistance and a streamlined air flow.
The tyres are, of course, pneumatic, and the
firm tell me that they will add other sizes
from about 1 in. to 6 in. in diameter to
complete the range if there is sufficient
demand. The weight of the wheels is less
than any other air wheel on the market of
the same size, but if any aero modeller
requires specially light wheels the firm will
supply balsa hubs and with aluminium
bushes. The wheels are really well made
and I can thoroughly recommend them.

A Large Petrol -driven Monoplane
THE photograph at the top of this page

shows a large petrol machine built by
Mr. D. A. Russell. The photograph was
taken at Manchester Airport on the occasion
of the rally of the Lancashire Model Air-
craft Club. The machine was awarded
first prize in the Concours d'Elegance.
The string used for controlling the model
during test hops may be seen in the illus-
tration.

The Pioneers
I NOTICE that a contemporary is enquir-
I ing regarding the whereabouts of some of
the pioneer aero modellers, such as E. W.
Twining, and makes a suggestion that a re-
union dinner should be held. Mr. E. W.
Twining was the first winner of the Wake-
field Challenge Cup, and it would have been
a nice gesture had he been invited to the
dinner which was given by Lord Wake -

A NEW BOOK
THE MODEL AIRCRAFT BOOK

By F. J. CAMM
Packed with Illustrations and Instructions
for Building Power Driven and Rubber
DriVen Models, and Including a Chapter
on Building a Primary Glider. 3s. 6d., or
4s. by post, from Geo! Newnes, Ltd.,
8-11 Southampton Street, Strand, W.C.2.

T P ICS
field to the victorious Wakefield team when
it returned from America this year. Most
of the early pioneers have entered the aero-
nautical profession. C. R. Fairey and A. V.
Row are two names which are household
words to -day. What has happened to
R. F. Mann, who with his schoolmaster
formed a company which marketed the
Mann Racing A -Frame Monoplane ? Few
will remember the full-size twin-screw chain -
driven aeroplane which he built. V. E.
Johnson was another pioneer who did a
vast amount of experimental work. I saw
him not so long ago and he was full of
enthusiasm for his old hobby. It is an
excellent suggestion to make that these
old hands should meet at a convivial gath-
ering just to let the newer generation know
the source from which they obtained their
knowledge. There was no heritage of
knowledge in the early days. Experi-
menters had to find out by bitter experi-
ence. Those were the days of the Kite
and Model Aeroplane Association, with Mr.
W. H. Akehurst as the energetic secretary.
This association dissolved owing to the
War and the various cups and trophies were
forgotten until I started a campaign for
their recovery when I was the Model Editor
of Flight. Those efforts resulted in most
of the cups being recovered. It was at my
suggestion that the London Aero Models
Association changed its title to the Society
of Model Aeronautical Engineers, altered
its rules so that it became national in
character, and approached the Royal Aero
Club to receive recognition as the body to
govern model aeronautics in this country.
This was done. It is just as well that these
facts should be set on record, for they are
likely to be forgotten in some quarters.
The meeting at which I made the suggestion
was held in Great Windmill Street, Picca-
dilly, where the meetings of the L.A.M.A.
were held. I delivered several lectures to
that club and acted as judge for many of
their competitions. If any of those to
whom I have referred should read these
notes I hope they will get into touch with
me, or with Mr. York of The Model Aircraft
Supplies, Ltd., 171, New Kent Road,
London, I can then estimate
whether a reunion dinner is feasible.

F.J.C.
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James Prescott Joule at the age of forty-five.

EVER since Man began to construct
Mechanical devices and contrivances,
he has dreamt of one day building a

machine which, once set in motion, will
continue working for ever or, at least, until
its essential parts wear out. There are,
even at the present day, people with in-
ventive minds who occasionally give them-
selves over to the task of constructing
a perpetual -motion machine, despite the
plainly demonstrated impossibility of the
principle. In days past, that is to say a
century or more ago, almost every mechan-
ician made at least one attempt to solve the
problem of perpetual motion, for the possi-
bility of building a machine which would
run for ever was believed in as implicitly as
the old alchemists placed their faith in the
ultimate success of their search for the
" Philosopher's Stone," a hypothetical
article which would turn base metals into
gold.

Perpetual Motion
To -day, if you attempt to patent a per-

petual -motion machine, you will find your
patent application rigorously declined.
Time was when the patent offices of the
world were inundated with specifications of
mechanical devices which would supposedly
run for ever. Since, however, mechanics
has been placed upon a firm scientific basis,
the utter impossibility of ever constructing
a perpetual -motion machine has been
widely recognised and, as a consequence,
patent examiners deem it a waste of time
to deal with would-be patent specifications
which aim at the unattaihable.

The principle of perpetual motion is a

The original galvanometer used by Joule in his experi-
ments on the heating effects of electricity.

MASTERS OF
MECHANICS

. V.-lames Prescott Joule, the Apostle of Heat
and Enersy

false one because it contradicts the great
fundamental Law of the Conservation of
Energy. This law of Nature, to put mat-
ters briefly, tells us that we can never hope
to extract more energy out of a machine
than we put into it. If a mechanical

device were to go
on working for
ever, we should be
obtaining energy
for nothing.
Indeed, we
should actually
be creating
energy, for the
machine would be
working of its
own accord with-
out energy being
supplied to it. It
can be plainly
demonstrated in
many ways that
Nature never
gives us anything
for nothing, par-
ticularly in the
energy line, and
accorningly, for

The actual ther-
mometers employed by
Joule in his funda-
mental experiments on
heat and energy. They
still remain the most
sensitive thermometers

in the world.

the reasons stated above, perpetual motion
is and ever will be a mere imaginative
figment of the ingenious inventive mind.

Born in 1818

In the industrialised city of Salford,
Lanes., was born on the Christmas Eve of
the year 1818 the individual whose scienti-
fic mind and clear perception of funda-
mental mechanical principles was ultimately
to comprehend the true nature of the lawa
of heat and energy and to give to the world
the sublime mechanical generalisation of
the Conservation of Energy. James Pres-
cott Joule was his name. His father was a
successful brewer and although Joule in his
early days worked at the paternal brewery
from 9 in the morning until 6 in the evening
his mind eventually began to dissociate
itself very much from the profession of
brewing.

Young Joule was sent to learn chemistry
from the famous John Dalton, of Man-

chester, the originator of the modern atomic
theory of matter. Although, at this time,
Dalton was aged and suffering from the
effects of a paralytic stroke, his scientific
habits of thought fired the imagination of
his pupil. Joule persuaded his father to
set up for him a home laboratory and in
this apartment the amateur scientist pur-
sued his experiments whenever opportunity
allowed. Usually, at this period of his life,
Joule had to fit in his experiments before
going off to work in the mornings and late
in the evenings, after his day's duties were
over.

We have termed Joule an " amateur
scientist." The expression is a truthful
one. At no period of his life was Joule
dependent upon his scientific work for his
livelihood. When, in later years, his father
disposed of his brewery concern, Joule
found himself in a position of comfortable
affluence and thenceforward he lived a
retired life, devoting himself entirely to
investigations into his beloved mechanical
science.

An " Electro-Magnet Eggine "
One of Joule's earliest mechanical efforts

comprised the construction of what he
termed an " electro-magnetic engine."
This was really one of the first electric
motors in the world. It refused, however,
to run satisfactorily. Joule, in investiga-
ting the cause of its erratic running, was led
from one problem to another in mechanical
science and finally to those mechanical
researches for which his name will ever be
famous, to wit his investigations into the

Joule's "electro-magnetic" engine constructed in
1837. It is one of the earliest electric motors known.
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nature and significance of heat and me-
chanical energy.

At first, the accredited scientists of the
day looked askance upon Joule's work.
The Royal Society habitually refused his
tapers, although eventually (in 1870) it was
glad to award him its highest honour-the
Copley medal-in appreciation of his work.

The first paper of importance which
dealt with Joule's work on heat and energy
was read by Joule himself on August 17th,
1847, before the Cork meeting of the British
Association. The paper was entitled " On
the Calorific Effects of Magneto -Electricity
and the Mechanical Value of Heat." Joule's
communication was received in silence. Its
import was too revolutionary for even the
scientific mind of the day to appreciate.
A lesser -minded man than Joule would have
been discouraged by the cold reception of
his scientific message. Not so James
Prescott Joule, however. After the British
Association meeting, he returned to his
home near Manchester full of the resolve to
continue his work and to extend and
amplify the conclusions which he had
arrived at in his British Association paper.

Heat Energy
The first great natural principle which

Joule discovered is that of the " Mechanical
Equivalent of Heat," which principle states
that for a given amount of mechanical
energy expended an equivalent amount of
heat is obtained. You strop your razor,
for instance, and the strop becomes warm.
From whence has the heat of the razor
strop been obtained ? Joule's principle
asserts that the mechanical energy of
stropping has not been destroyed but has,
in very fact, become completely changed
over into heat.

Joule was the first to demonstrate con-
elusively the fact that energy cannot be
destroyed. In his own words : " The
agents of Nature are, by the Creator's fiat,
indestructible, and whenever mechanical
force is expended an exact equivalent of
heat is always obtained."

In other words, although you cannot
destroy energy, you can change it from one
form into another. Usually, our methods
of converting energy from one form into
another are very wasteful ones and one of
the problems of present-day mechanical
science is to discover less wasteful methods
of energy conversion and to apply them to
the economic production of power.

Famous Apparatus
Joule's most famous apparatus which he

used in his discovery and determination of
the mechanical equivalent of heat com-
prised a vessel full of water in which a
paddle wheel was caused to revolve- by the
falling of weights through a set distance.
In the vessel was placed a very delicate
thermometer capable of reading to hun-
dredths of a degree. Joule had a number of
these thermometers made by a very clever
mechanician and optician of Manchester,
John Benjamin Dancer by name. These
thermometers, which measure more than
3 ft. in length, were, at that time, the most
Sensitive ones in the world. Two of them,
at least, still remain the world's most sensi-
tive thermometers, for the couple of Joule's
thermometers which are retained as per-
manent exhibits by the Manchester Literary
and Philosophical Society have been com-
pared with the most modern and accurately
constructed products of thermometer
making and no error can be found in them.

The friction between the revolving
paddles in the vessel of water raised the
temperature of the water and Joule found

that the heat imparted to the water was an
exact counterpart of the mechanical energy
expended in rotating the paddles. In order
that one unit of heat could be formed,
Joule discovered that 772 units of work
(foot-pounds) had to be expended. Thus
772 ft. -lb. is the mechanical equivalent of
1 unit of heat.

Carrying on his experiments by means of
carefully observing the heating effects of
electric currents, Joule made clear the fact
that when electrical energy is converted
into heat, it follows exactly the same laws
as mechanical energy, i.e. that the heat
generated is an exact counterpart. of the
work or energy expended.

Law of the Conversion of Energy =

It was through his experiments on the
mechanical equivalent of heat that Joule,
working quietly in his home laboratory,
was led to en'unciate the Law of the Con-
servation of Energy. Joule first gave tan-
gible utterance to this law in an informal

this latter individual, taking exception to
the gentle purr of the steam engine,
threatened to raise the. legal deities if Joule
did not at once cease to operate the engine
on the premises. A clause in the lease of
the premises was referred to and the alder-
man was found to be within his rights.
Joule abandoned his steam engine experi-
ments, intending to return to them after he
had changed his residence. He never did
so, however. Removing into the country
near his native town, Joule settled down to
experiments of another kind. At this time,
though, his energies were well-nigh ex-
pended. He gradually sank into ill -health
and finally died at Sale, Cheshire, on
October 11th, 1889. A statue of Joule
stands within the vestibule of the Town
Hall at Manchester. It is a finely executed
statue and it forms posterity's permanent
reply to the puny alderman whose spiteful
action against Joule deprived English
mechanical science of the benefit of so
many experiments.

t1

4-1
A page from Joule's laboratory notebook, showing his sketch of the apparatus for the determination of

the mechanical equivalent of heat.

lecture which he gave on the subject of
" Matter, Living -force and Heat," in St.
Ann's Church Reading Room, Manchester,
on April 28th, 1847. Soon afterwards the
Conservation of Energy Law was more
scientifically expressed. Also it was veri-
fied in various ways.

To the general reader, Joule's lifetime
may seem to have been spent in scientific
research into abstruse problems.. On the
contrary, however, most of Joule's work
was of enormous practical import from a
mechanical and engineering viewpoint.
True it is that Joule did not invent any
particular form of engine or working ma-
chinery. He grappled, rather, with the
underlying factors of heat and energy
which are associated wth the functioning
of all mechanical devices and, bringing
them to light, he showed conclusively that
all these factors are governed entirely by
one or two laws.

Joule's mechanical experiments were not
always carried out without opposition.
The laboratory of one of his residences was
situated in an adjoining coach -house and
in the latter building Joule installed a 1-h.p.
steam engine of experimental design. Un-
fortunately for Joule, however, a worthy
alderman happened to live near him and

RAILCARS WITH
PNEUMATIC TYRES

SOME interesting facts are quoted by our
contemporary The Engineer regarding

the development of railcars which are be-
coming more and more popular for certain
types of service. A new one which is
fitted with pneumatic tyres is now under-
going tests by the L.M. & S. Railway.

Specially Constructed Tyres

The engine is an Armstrong-Siddeley of
275 h.p. The car is carried on two eight -
wheeled bogies and all the wheels are fitted
with rapidly detachable tyres of special
construction. In order to keep the wheels
on the rails, they are fitted with a flange
which carries a rubber inset. Each wheel
is fitted with a puncture -warning device
and in the event of loss of pressure, a spring -
loaded plunger completes an electric circuit
which gives audible warning to the driver.
Loss of pressure is, however, a very rare
occurrence and statistics over a long period
show an average of only one tyre failure for
every 37,700 miles.
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%%ET. 57

Give your models;a pukka finish
with ' Varnene,' the finer Oil
Varnish Stain. Varnene ' stains
and varnishes in one operation and
gives a'tough, high -gloss finish that ° ,..111:4,(g;;!;

resists chipping and scratching and
makes, woodwork waterproof.

Sold in Dark Oak, Mahogany, Walnut, Light Oak, Ebony Black and
Clear Colourless Varnish. Of Grocers, Oilmen, Ironmongers, etc.

ARNEg
ARNISH STAIS

THE NEW AND MORE EFFICIENT

OIL VARNISH STAIN
In 6d., 1/- and 1/6 Tins.

Chiswick Products Ltd., London, W.4.

THE HALLAM " NIPPER " 6-c.c., 2"
BORE,;" STROKE. ILLUSTRATION
HALF SIZE. ENGINE COMPLETE
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Making luminous compounds. The tin (with the lid
tightly closed) containing the mixed ingredients being

placed in the middle of a fire.

IT is well-known that all our sources of
artificial light are, to say the least, ex-
tremely wasteful ones. We feed electrical

energy into, say, a 60 -watt electric lamp,
and for every hundred units of current
which pass to the filament of the lamp, only
about two units are converted into useful
light. The remaining ninety-eight units
are utterly wasted in the form of heat.
We cannot, in our artificial way, obtain
light without heat. And, moreover, when
we do obtain light, it is always accompanied
by a superabundance of unwanted heat.

Nature, however, has arranged her own
artificial lighting schemes much differently.
There are to be found a number of living
creatures which possess the property of
exuding light -emitting substances. Also, in
the inorganic or inanimate world, there are
quite a number of materials which are
capable of emitting light. Some of these
latter materials act by storing up, as it
were, light, rays which have been impressed
upon them ; others give out light by reason
of some energy -conversion which is made to
occur within them.

January, 1937
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OF "CAL
NEWNES PRACTICAL MECHANICS

LIGHT "
An Interesting Discourse upon Nature's Light .giving Materials, together with
Practical Details of the Preparation of a Number of Luminous Substances

" Cold Light " Production

The great point about all these methods
of " cold light " production is that the
energy which goes into their working is,. to
all practical intents and purposes, com-
pletely converted into light. There is
no accompanying heat. Hence, Nature's
luminescent materials 'provide light which is
truly cold and which, if we could only pro-
duce it in a more intensified form, would
utterly revolutionise our present-day
methods of artificial illumination.

Only two luminous insects are to be found
in Britain. One is the well-known glow-
worm, a species of beetle ; the other is the
luminous centipede which makes its occa-
sional appearance as a streak of wriggling
light after a damp stone has been upturned
in the garden on a summer's evening.

Around some of the south coasts of our
country the waves appear brilliantly lu-
minous at certain times of the year. This
luminescence is due to the presence in the
seawater of myriads of tiny globular organ-
isms to which the name noctiluca miliaris
(" candle grains ") has been given.

Some bacteria, also, are capable of manu-
facturing light -giving substances. It is due
to these minute creatures that decaying
wood, twigs, leaves and putrefying fish
sometimes shine with a bright light in the
dark.

Tropical Regions
In more tropical regions, the luminescence

of insects and other living creatures is more
intense. The tropical firefly is well known.
There is also in the Southern States of
America a certain fly which, after sundown,
exhibits a white light at the front of its
head and a ruby -red light at the rear of its
body. Needless to say, our American
cousins, with characteristic aptness, have
happily dubbed this not uncommon insect,
the automobile bug " !

The light -giving powers of deep-sea crea-
tures are well known. Deep in the heart of
the tropical oceans there exist fishes which
are literally bedecked with unquenchable
lanterns. Sometimes the entire body of
the fish luminesces brightly, a fact which
must result in the ocean depths being
brilliantly illumin-,
ated by even a small
shoal of these
creatures.

It is only within
very recent times
that the secret of
some of Nature's
light -giving sources
has been pene-
trate d. Chemists
have investigated a
number of luminous
substances ob-
tained from the
glands of insects
and animals, and
they have found
such materials to
consist, in the main,
of two distinct sub-
stances of quite
unknown compo-
sition. The first of A
these light - giving a
materials has been
called " luciferin " and
the other " luciferase."

Usually, in these
natural light -giving
exudations of living
creatures, there is only a
trace of luciferase. Luci-
ferase merely acts as a
" catalyst " or a speeder -
up of a chemical reaction
by means of which the
luciferin absorbs oxygen

remarkable instantaneous photograph of a luminous fish taken under the ea at
depth of half a mile. The photograph was taken by the creature's own light.

from its surroundings, The luminous centipede, found

(Left) Luminous calcium sulphide glowing in the dark, and (right) luminous calcium sulphide shown in the light.

under stones in the summer -time.

thereby becoming converted into oxy-luci-
ferin. But this oxy-luciferin is not a stable
substance. It quickly loses its oxygen and
becomes changed back into luciferin.

During Chemical Changes
During the above chemical changes, light

is given out con-
tinuously. If the
twin compounds
luciferin and luci-
ferase could be
made synthetically
they would, no
doubt, displace all
other manufactured
luminous com-
pounds, radium
materials excepted,
since their light -
giving action is a
continuous one and
does not suffer from
fatigue.

Of the many in-
animate light -pro-
ducing substances,
ordinary yellow
phosphorus is per-haps the best
known. This sub-
stance shines in the
dark with a peculiar

greenish hue and, being
soluble in oils and other
liquids, it is capable of
communicating its phos-
phorescence to them.
Phosphorus, however, is
exceedingly poisonous,
and it is also a very
dangerous material to
handle since it ignites at
the least friction. Ex-
perimenters with lumin-
ous materials, therefore,
are advised to keep away
from phosphorus, for its

light is merely caused by the slow oxidation
of the material, and after that process has
been completed the remaining phosphorus
oxide is not luminous.

The best possible type of luminous ma-
terial is zinc sulphide with which has been
admixed a trace of some radium compound.
The electrons shot out from the radium
compound, impinging upon the zinc sul-
phide, cause the latter to glow brilliantly.
Radium -containing preparations of zinc
sulphide are permanently luminous. More-
over, they are self -luminous, that is to say,
they do not require periodically " exciting "
by exposure to bright light like many of the
other luminous compounds do. Unfortun-
ately, of course, the price of radium salts
renders the preparation of these self -lumin-
ous materials prohibitive for the ordinary
amateur.

A Luminous Material
Quite a satisfactory luminous material

is calcium sulphide, formerly known as
Canton's phosphorus. Some varieties of

barium sulphide
(formerly known
as Bolognian,
phosphorus) are
also luminous.
Both of the
above com-
pounds must be
exposed to sun-
light or to a
powerful arti-
ficial light before
they will shine in the
mentioned above, this
repeated periodically.

It is possible to make a luminous com-
pound by heating a few oyster shells in the
fire until they become white and then by
heating them to red heat in an old tin with
twice their weight of sulphur for a few
hours. After exposure to strong light, the
resultant compound will become luminous.

The best way to make luminous calcium
sulphide is to mix approximately one
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Packing the ingredients into a tin previous to heating.

dark, and also, as
exposure must be

" Noctiluca miliaris "-a microscopic photograph of
the tiny floating organisms which give light to the

seawater around our coasts.

hundred parts of powdered chalk or lime-
stone (or even ordinary lime) with seventy
parts of flowers of sulphur and to add to the
mixture a pinch of black manganese dioxide
and (if available) a pinch of strontium car-
bonate. These ingredients should be mixed
intimately and then placed into an old tin
can. The latter is then set into the red-
dest part of a hot kitchen fire and left there
for four or five hours. The tin, of course,
should be provided with a well -fitting lid.

If the heating has been correctly carried
out, the resulting product will appear light
grey in colour. It should be powdered up
finely and stored in well -corked bottles.
The powder should not be exposed to damp
air, or else its luminescent properties will be
destroyed gradually. This powder, after
a preliminary exposure to bright light,
shines with a violet light.

A similar luminous material may be pre-
pared by heating up under the same condi-
tions a mixture of 100 parts strontium

carbonate, 100 parts sulphur, and part
each of common salt, potassium chloride
(or carbonate), and manganese dioxide.
This material will luminesce with a yellow-
ish -white light.

A mixture of equal parts of burnt lime
and sulphur containing small traces of
starch, bismuth carbonate (an ordinary -
bismuth digestive tablet will suffice), com-
mon salt, saltpetre, and/or potassium
bichromate will, after heating in the above
manner, produce a violet -luminescing ma-
terial.
Colour and Intensity

It is interesting to note that the exact
colour and intensity of the luminescence of
these compounds is, in some strange and
unknown way, governed by the nature and
quantity of the " impurities " (i.e. man-
ganese, potassium, sodium, and other com-
pounds) which are admixed in small
amounts with the main components of the
mixture.

All the above luminous compounds can
be made into paints and varnishes simply
by being very finely ground and sieved and
then by being stirred into a quantity of
clear varnish. Spirit varnishes and cellu-
lose lacquers give good results with such
luminous compounds. Clear varnishes con-
taining traces of lead compounds should not
be used in the preparation of luminous
paints for the traces of lead in the varnish
are apt to destroy the luminosity of the
paint very rapidly.

There are other ways of producing light
(Continued on page 246)

One of the only two luminous insects found in Britain.
The glow-worm beetle-male and female.
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Making luminous compounds. The tin (with the lid
tightly closed) containing the mixed ingredients being

placed in the middle of a fire.

IT is well-known that all our sources of
artificial light are, to say the least, ex-
tremely wasteful ones. We feed electrical

energy into, say, a 60 -watt electric lamp,
and for every hundred units of current
which pass to the filament of the lamp, only
about two units are converted into useful
light. The remaining ninety-eight units
are utterly wasted in the form of heat.
We cannot, in our artificial way, obtain
light without heat. And, moreover, when
we do obtain light, it is always accompanied
by a superabundance of unwanted heat.

Nature, however, has arranged her own
artificial lighting schemes much differently.
There are to be found a number of living
creatures which possess the property of
exuding light -emitting substances. Also, in
the inorganic or inanimate world, there are
quite a number of materials which are
capable of emitting light. Some of these
latter materials act by storing up, as it
were, light, rays which have been impressed
upon them ; others give out light by reason
of some energy -conversion which is made to
occur within them.
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The great point about all these methods
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energy which goes into their working is,. to
all practical intents and purposes, com-
pletely converted into light. There is
no accompanying heat. Hence, Nature's
luminescent materials 'provide light which is
truly cold and which, if we could only pro-
duce it in a more intensified form, would
utterly revolutionise our present-day
methods of artificial illumination.

Only two luminous insects are to be found
in Britain. One is the well-known glow-
worm, a species of beetle ; the other is the
luminous centipede which makes its occa-
sional appearance as a streak of wriggling
light after a damp stone has been upturned
in the garden on a summer's evening.

Around some of the south coasts of our
country the waves appear brilliantly lu-
minous at certain times of the year. This
luminescence is due to the presence in the
seawater of myriads of tiny globular organ-
isms to which the name noctiluca miliaris
(" candle grains ") has been given.

Some bacteria, also, are capable of manu-
facturing light -giving substances. It is due
to these minute creatures that decaying
wood, twigs, leaves and putrefying fish
sometimes shine with a bright light in the
dark.

Tropical Regions
In more tropical regions, the luminescence

of insects and other living creatures is more
intense. The tropical firefly is well known.
There is also in the Southern States of
America a certain fly which, after sundown,
exhibits a white light at the front of its
head and a ruby -red light at the rear of its
body. Needless to say, our American
cousins, with characteristic aptness, have
happily dubbed this not uncommon insect,
the automobile bug " !

The light -giving powers of deep-sea crea-
tures are well known. Deep in the heart of
the tropical oceans there exist fishes which
are literally bedecked with unquenchable
lanterns. Sometimes the entire body of
the fish luminesces brightly, a fact which
must result in the ocean depths being
brilliantly illumin-,
ated by even a small
shoal of these
creatures.

It is only within
very recent times
that the secret of
some of Nature's
light -giving sources
has been pene-
trate d. Chemists
have investigated a
number of luminous
substances ob-
tained from the
glands of insects
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they have found
such materials to
consist, in the main,
of two distinct sub-
stances of quite
unknown compo-
sition. The first of A
these light - giving a
materials has been
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Usually, in these
natural light -giving
exudations of living
creatures, there is only a
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ferase merely acts as a
" catalyst " or a speeder -
up of a chemical reaction
by means of which the
luciferin absorbs oxygen
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depth of half a mile. The photograph was taken by the creature's own light.

from its surroundings, The luminous centipede, found

(Left) Luminous calcium sulphide glowing in the dark, and (right) luminous calcium sulphide shown in the light.
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thereby becoming converted into oxy-luci-
ferin. But this oxy-luciferin is not a stable
substance. It quickly loses its oxygen and
becomes changed back into luciferin.

During Chemical Changes
During the above chemical changes, light

is given out con-
tinuously. If the
twin compounds
luciferin and luci-
ferase could be
made synthetically
they would, no
doubt, displace all
other manufactured
luminous com-
pounds, radium
materials excepted,
since their light -
giving action is a
continuous one and
does not suffer from
fatigue.

Of the many in-
animate light -pro-
ducing substances,
ordinary yellow
phosphorus is per-haps the best
known. This sub-
stance shines in the
dark with a peculiar

greenish hue and, being
soluble in oils and other
liquids, it is capable of
communicating its phos-
phorescence to them.
Phosphorus, however, is
exceedingly poisonous,
and it is also a very
dangerous material to
handle since it ignites at
the least friction. Ex-
perimenters with lumin-
ous materials, therefore,
are advised to keep away
from phosphorus, for its

light is merely caused by the slow oxidation
of the material, and after that process has
been completed the remaining phosphorus
oxide is not luminous.

The best possible type of luminous ma-
terial is zinc sulphide with which has been
admixed a trace of some radium compound.
The electrons shot out from the radium
compound, impinging upon the zinc sul-
phide, cause the latter to glow brilliantly.
Radium -containing preparations of zinc
sulphide are permanently luminous. More-
over, they are self -luminous, that is to say,
they do not require periodically " exciting "
by exposure to bright light like many of the
other luminous compounds do. Unfortun-
ately, of course, the price of radium salts
renders the preparation of these self -lumin-
ous materials prohibitive for the ordinary
amateur.

A Luminous Material
Quite a satisfactory luminous material

is calcium sulphide, formerly known as
Canton's phosphorus. Some varieties of

barium sulphide
(formerly known
as Bolognian,
phosphorus) are
also luminous.
Both of the
above com-
pounds must be
exposed to sun-
light or to a
powerful arti-
ficial light before
they will shine in the
mentioned above, this
repeated periodically.

It is possible to make a luminous com-
pound by heating a few oyster shells in the
fire until they become white and then by
heating them to red heat in an old tin with
twice their weight of sulphur for a few
hours. After exposure to strong light, the
resultant compound will become luminous.

The best way to make luminous calcium
sulphide is to mix approximately one

221

Packing the ingredients into a tin previous to heating.
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" Noctiluca miliaris "-a microscopic photograph of
the tiny floating organisms which give light to the

seawater around our coasts.

hundred parts of powdered chalk or lime-
stone (or even ordinary lime) with seventy
parts of flowers of sulphur and to add to the
mixture a pinch of black manganese dioxide
and (if available) a pinch of strontium car-
bonate. These ingredients should be mixed
intimately and then placed into an old tin
can. The latter is then set into the red-
dest part of a hot kitchen fire and left there
for four or five hours. The tin, of course,
should be provided with a well -fitting lid.

If the heating has been correctly carried
out, the resulting product will appear light
grey in colour. It should be powdered up
finely and stored in well -corked bottles.
The powder should not be exposed to damp
air, or else its luminescent properties will be
destroyed gradually. This powder, after
a preliminary exposure to bright light,
shines with a violet light.

A similar luminous material may be pre-
pared by heating up under the same condi-
tions a mixture of 100 parts strontium

carbonate, 100 parts sulphur, and part
each of common salt, potassium chloride
(or carbonate), and manganese dioxide.
This material will luminesce with a yellow-
ish -white light.

A mixture of equal parts of burnt lime
and sulphur containing small traces of
starch, bismuth carbonate (an ordinary -
bismuth digestive tablet will suffice), com-
mon salt, saltpetre, and/or potassium
bichromate will, after heating in the above
manner, produce a violet -luminescing ma-
terial.
Colour and Intensity

It is interesting to note that the exact
colour and intensity of the luminescence of
these compounds is, in some strange and
unknown way, governed by the nature and
quantity of the " impurities " (i.e. man-
ganese, potassium, sodium, and other com-
pounds) which are admixed in small
amounts with the main components of the
mixture.

All the above luminous compounds can
be made into paints and varnishes simply
by being very finely ground and sieved and
then by being stirred into a quantity of
clear varnish. Spirit varnishes and cellu-
lose lacquers give good results with such
luminous compounds. Clear varnishes con-
taining traces of lead compounds should not
be used in the preparation of luminous
paints for the traces of lead in the varnish
are apt to destroy the luminosity of the
paint very rapidly.

There are other ways of producing light
(Continued on page 246)

One of the only two luminous insects found in Britain.
The glow-worm beetle-male and female.
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STARGAZING FOR AMATEURS
ON July 3rd last year the Earth, owing

to the ellipticity of its orbit, was at
its greatest distance of 94,454,700

miles from the Sun, It has since been
gradually approaching that luminary again
at the rate of over 17,000 miles a day. On
January 1st it attains its nearest in 1937-
91,330,000 miles-or more than 3,000,000
miles closer than six months ago. That is
why our winters are not so cold as those in
the southern hemisphere, which occur when
the Earth is at its farthest from the Sun.
The sunspot cycle continues to progress
towards maximum. Apparently insignifi-
cant spots, both isolated and in groups, are
frequently to be seen through even a small
telescope.

Mercury
The planet Mercury will be low in the

south-west during the coming week and
may then possibly be detected from about
5 p.m. until it sets in half an hour. After
that period it will drift into. the glare of
sunset and become practically invisible.
Venus is a conspicuous object in the same
region and is setting later each night from
between 8 and 9 p.m. Viewed through a
telescope of only moderate aperture, the
phase will be found to be " gibbous," i.e.
like a miniature moon at last quarter. It
is now less than 90,000,000 miles away and
rushing towards us. Its disc will therefore
get larger and tend towards the crescent
shape. Mars is also drawing closer and
getting brighter ; but is still 155,000,000
miles off, and rather a powerful instru-
ment is needed to perceive
the dark -green and orange
markings. It rises in the east
at 1.45 a.m., and is therefore
not conveniently placed for ob-
servation this month. Jupiter
is lost to sight behind the
Sun.

Saturn
Saturn may still be observed

in the south-west from dusk
until shortly before 10 p.m. ; it
sets twenty-five minutes earlier
each week. The appearance of
this planet has changed little
recently, the rings being merely
a streak of light. It is reced-
ing from us and is now
900,000,000 miles away. The
remote world Uranus is in the
south-west part of the constel-
lation Aries (the Ram), which
is in the zenith in mid -evening.
The celestial latitude and longi-
tude of Uranus is R.A. 2 hrs.
14 min. N. Dec. 13 deg., and its
distance 1,770,000,000 miles.
Even in quite a small telescope
the planet exhibits a tiny green-
ish disc and its identity can be
established by a slight displace-
ment among the faint stars in
the neighbourhood, after sev-
eral nights. Uranus was dis-
covered in 1781 by Sir William
(then plain Mr.) Herschel, a
music master and amateur
stargazer in. Bath. He used a
home-made reflecting telescope
of his own design and construc-
tion. This achievement should
be an encouragement to those
readers of PRACTICAL MEMAN-

The Moon.

A NEW SERIES

By N. de Nully
A GUIDE FOR JANUARY

ics who have technical skill and an interest
in the hobby of stargazing.

The New Moon
The Moon will be " new " on the 12th.

Weather permitting, the thin crescent will

The Ring Nebula in the constellation Lyra.

be visible low over the W.S.W. horizon two
or three evenings later. This not very
frequently observed phase offers some stri-
king features for examination under a rising
sun. Among them is a magnificent chain
of immense ring mountains stretching
southwards from the lunar equator along a,
line running parallel to and not far from
the edge of the disc. A map of the Moon
(Which can be purchased for a few shillings)
will indicate that these formations have
received the names Fraunhofer, Furnerius,
Petavius, Vendelinus, and Langrenus.
Though seemingly oval (in consequence of
the effect of foreshortening) they are all
approximately circular. They vary in dia-
meter from 25 to 100 miles. North of the
lunar equator lies the beautiful Mare
Crisium, seen in the lower left-hand corner
of the photograph in last month's article.
It is one of the smaller of the Moon's dusky
areas that were formerly believed to be
seas, and probably represent their dried-up
beds.i The Mare Crisium is a comparatively
smooth expanse of about 70,000 square
miles, slightly depressed below the rocky
highlands which border it. The latter
extend as far as the north polar regions and
are much pitted by numerous craters."
In forty-eight hours these features will be
almost obliterated by the advance of morn-
ing sunlight ; but they can be viewed again
under afternoon illumination two or three
days after " full." Meanwhile, many
others, characteristic of our L satellite's
weird scenery, will be emerging from the
blackness as the " terminator " creeps

slowly forward.

Evening Parades
The stellar heavens are com-

mencing their impressive winter
evening parades. High up in
the south-east glitters the well-
known Pleiades cluster forming
part of the constellation Tauras
(the Bull). With average eye-
sight six stars can be counted
on clear dark nights, and a
binocular will increase the num-
ber considerably. In large tele-
scopes they amount to hundreds,
and long -exposed photographs
show the entire group to be
immersed in a misty nebulosity.
Close by glows the giant ruddy
sun Aldebaran. It also is in
Taurus, and was aptly styled by
the ancient astronomers " The
Eye of the Bull." Though
many times the diameter of our
Sun, Aldebaran has a much
lower temperature, which ac-
counts for its reddish hue. It is
situated on the verge of the
Hyades, a more scattered clus-
ter, visible to the naked eye, but
best seen through a binocular.
Farther east, one of the most
bejewelled quarters of thevisible
universe is coming into view ;
but this must be left until next
month, when it will be more
fully displayed.

A rugged section along the " terminator" in the southern hemisphere
about first quarter.

Interesting Material
Meanwhile, the north-west

'sky still provides much inter-
esting material for investiga-
tion. The constellation Lyra
(the Harp) is easily recognised

(Continued on page 245)
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PLAN

ae4,, 67
AMATEURS

INS IN THE LATH
ARIG for planing in the lathe can be

easily constructed so as to make use
of the saddle and cross slide of the

lathe-the one for the cut and the other for
the transverse feed ; while the rig is de-
signed to hold the tool and provide the feed
for the cut. The essential parts comprise
two standards A and B, Fig. 1, which have
bases to fit on the lathe bed and a depend-
ing tenon (shown in dotted lines) to fit
between the ways
and locate them
firmly. They hold a
bar C which should
be of big diameter
round Bessemer

'steel. It is upon
this bar that the
tool holder D is
fitted.
The Tool Holder

This tool holder
is shown separately
in Fig. 2 and con-
sists of a casting A
bored at B to fit on
the bar and slotted
so that it can be
gripped tightly by
a bolt and nut D.
The bar is held by
the two standards
and is prevented
from turning in them by stout taper pins
driven in taper holes X, X, through
the standard and the bar. The work
is bolted on to the cross slide of the
lathe saddle, the top slide having been
removed, and the traverse for the cut is
given by the saddle moved along the bed
by the lead screw or sliding shaft (if one is
fitted) on the lathe.

Transverse feed for covering the surface
is given by the cross slide and the feed of
the tool is given by the tool holder D.

The two standards are of cast iron and
should be of such a height that the
centre of the top bores which hold the

Fig. 1.-Details
of the rig.

C

LATHE BED

out with a standard reamer and standard
taper pins are driven in.

This is to make doubly sure against the
bar turning in the standards.

The Standards
The standards will be bored out to fit the

bar by clamping them on the face plate and
boring with an inside tool. The pattern
will be the same as the job, and one pattern
will be required only for the two standards
which are identical. After boring the
main hole the transverse holes A for the
clamp bolts will be bored and then the slot
cut which allows the bolts to clamp the
standards on to the bar.

Before boring the hole for the bar, the
tenon at the bottom of the standard will be
filed to fit between the lathe ways and flat
at the bottom shoulder to fit flat on the bed
of the lathe. These surfaces A and B,
Fig. 3, must be square with the face plate
when the standards are bolted up to it for
boring ; that is to say the side of the tenon
and the under face of the base of the
standard must both be square with the
surface of the face plate. Then the bored

Fig. 2.-Showing
the assembly of

the tool holder.

bar are 2 inches above the lathe centres.
They are shown in Fig. 3 in side, front, and
plan views. The tenon should fit the bed and
the base should be extended sideways as
shown to take a bolt for holding the standard
down to the bed by means of a plate below.
The top of the standards are slotted into the
central bore and a bolt and nut is used -to
clamp the standard securely to the bar.

After all is fitted in place on the lathe,
by the clamping bolt clamping the stan-
dards to the bar and the holding -down bolt
clamping the stand-
ards to the lathe
bed, holes X, X,
are drilled right
through each stan-
dard and through
the centre of the bar
as shown. These
holes are reamered

A

0101M1011010 %%1%10 014
Fig. 4.-The construction of

the screw.

holes for the bar will line up parallel when
the standards are bolted down on to the
lathe bed.

The casting for the tool holder, Fig. 2,
may be solid ; the part A being sawn out
of one block of wood.

The hole for the bar at B is first drilled,
and by means of it the casting, lying on its
side, can be bolted on an angle plate on the
lathe face plate and the big bore for the

A

Fig. 3.-A side, front
and plan view of one
of the standards, two
of which are required
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tool holder C can be bored out. The tool
holder C is a piece of Bessemer bar and is
bored out at one end to take the cutter E.
At the top end it is reduced in diameter,
as shown by the dotted lines, to take the
screw guide F, and the latter is fitted to it,
by a taper pin shown in circle.

The Screw Guide
The lug G and the end of the screw guide

F are drilled in line. This can be done by

mounting all that is assembled on the angle
plate on to the face plate again, and having
the guide F close dowtt on the top of the
holder A and boring both tapping size for
-1 in. Whitworth thread. The hole in F
can then be bored out full in. The hole
in G should be tapped out to take the screw
G shown separately in Fig. 4. This is
made with a shoulder A and an end thread
at B, the latter takes a nut which screws
the handle H (Fig. 2) down, and when

both are just down so that the screw will
turn without shake in F the hole is drilled
through the handle and the latter fixed by
a taper pin driven through handle and
screw.

The handle H can be made from a piece
of fin. by fin. bar, with a fin hole drilled
for the spindle end of the screw, and a knob
handle turned and riveted in at its end.
Centre of spindle hole to centre of knob
hole should be about 2 in.

A model of England's record breaker-the L.M.S. " Princess Elizabeth," which did the journey between London and Glasgow in under six hours.

EVERY season those interested in any
type of model railway or model ship
look forward to Bassett-Lowke's new

catalogues, anything from 90 to .150 pages,
with all the new productions described in
full. This season both their railway section
and ships section contain many interesting
and attractive new models.

In the model railway list is the gauge
" 0 " Princess Elizabeth (as illustrated),
more up to date than The Princess Royal,
which was so popular last year, at 8 gns. in
either clockwork or electric propulsion.
Then come the remodelled L.M.S. loco-
motive 5XP class Conqueror, and an
entirely new L.N.E.R. 4-6-0 locomotive
Arsenal in the colours of the famous Lon-
don football club with a replica of a football
on the driving plate. All these models are
hand -made and have the high-class finish
so well known among Bassett-Lowke pro-
ductions. Among the less expensive mo-
dels costing from 328. 6d. to 54s. come the
remodelled L.M.S. compound locomotive
and a new 4-4-0 locomotive, the 2P 4-4-0
class No. 601. Bassett-Lowke are also
placing on the market an inexpensive 0-6-0
goods locomotive in both L.M.S. and
L.N.E.R. patterns at 28s. 6d. (clockwork)
and 35s. (electric).

G.W.R. 2-6-0 Tank
Messrs. Bassett-Lowke have also remem-

bered the G.W.R. fans again this year and
have introduced an excellent scale model of
a G.W.R. 2-6-0 tank No. 6105 as illus-
trated. This is very accurate in its external
detail, and should satisfy those model
railway owners who love, the G.W.R. loco-
motives and sometimes feel they are neg-
lected by model , manufacturing firms.
This model can be supplied in either clock-
work or electric A.C. or D.C.

Twin Train Railway
The famous Twin Train railway in " 00 "

gauge is now made in Northampton and
has been entirely remodelled-the track,
points, stations, and railway buildings re -

SOME
INTERESTING
NEW MODELS

aining the same-but the locomotives are
now available in both L.M.S. or L.N.E.R.
colours, the bogie coaches are correct in
design and colouring, 6i in. long, and
comprise Dining. Car, First Class Corridor
and Brake Third. The whole range of
goods vehicles, including a Bassett-Lowke
Private Owner's Wagon, are now available,
fitted with automatic couplings. The track
is mounted as before on a bakelite base,
setting an entirely new standard in rail
construction. Altogether the outfit makes
a most fascinating and attractive Christmas
gift. The Suburban Train outfit, consisting
of Passenger Tank Locomotive, three

Suburban Coaches; Oval of Track, Control-
ler and Connections complete with instruc-
tional booklet costs only 358. The Passen-
ger and Goods Train Sets cost 45s. and 42s.
respectively.

The Ship Section
In the Ships Section there are many new

scale models, and also sets of constructional
parts. The Normandie and Queen Mary
sets of waterline parts at 12s. 6d. introduced
early this year have been supplemented by
a 50 ft. to 1 in. model set of the famous
Clipper ship Gutty Sark, and this sailing
ship will be followed shortly by one of the
Great Britain, the first single -screw steamer
to cross the Atlantic, to the same scale.

Bassett-Lowke's permanent magnet mo-
tor still holds the field as the most efficient
and powerful boat motor for its size and
weight, and at the price of 218. is excellent
value. We should recommend all model
enthusiasts to obtain these two new cata-
logues from Northampton.

A gauge 0 model of the G. W.R. 2-6-0 Tank.
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PETROL FROM COAL
BY THE Alio
GAS WAY
The Production of Petrol by Com-
bining Two Simple Gases-
Hydrogen and Carbon Monoxide

TWENTY years ago the idea of pro-
ducing petrol from coal would have
been scouted by all but a scientific

few. But the chemist has worked greater
miracles in producing explosives and fer-
tilisers from the oxygen and nitrogen of the
air, silk from wood, and hard plastic resins
from mobile liquids. Added to the number
of their triumphs is not one process for
making petrol from coal, but several.

Already in PRACTICAL MECHANICS there
have been described the Bergius process for
hydrogenating coal as operated at the
synthetic petrol works at Billingham-on-
Tees, and low temperature carbonisation
processes which make some petrol and pro-
vide a good yield of coal oil which subse-
quently can be hydrogenated to petrol.
The latest triumph is the production of
petrol in the all -gas way by combining two
simple gases-hydrogen and carbon mo-
noxide. This process is called the Fischer
process.

Bergius Process
The starting -point of the Bergius process

is coal and hydrogen made from coal. To
change the complex solid chemical struc-
ture of the coal to the much simpler liquid
structure of petrol, and to raise the pro-
portion of hydrogen to carbon in the coal
from the figure of one part of hydrogen to
17 of carbon found in coal to the 3 hydrogen
to 17 carbon which holds for an average
petrol, hydrogen has to be forced into com-
bination with the coal. To effect this com-

COA L COKE
OVENS

STEAM

COKE

COAL
GAS

A diagrammatic sketch of the process.

German chemist
like Bergius, has
been tackling the
problem in a more
patient chemical
manner. From
coal and steam,
with the heat
energy which
exists in coal, can
be made in large
volumes two sim-
ple gases, carbon
monoxide and
hydrogen. These
gases contain the
elements neces-
sary for the syn-
thesis of petrol,
namely carbon
and hydrogen, and
by virtue of the
oxygen of carbon
monoxide, they
have the heat
energy which supplies the power necessary
for the manufacture.

In fact there is nothing novel about the
combination of these two gases. For over
twenty- years chemists have known that
they would combine to give all sorts of
compounds, and have actually used the
gases to produce not petrol but methyl
alcohol, which, like methylated spirits, has
all manner of uses such as that of a lacquer
solvent. They have known too that under

WATER
GAS

GENERATOR

C + 2H ?

bination the influence of enormous pressure
is used. The operating pressure of the
process runs at about two tons to the square
inch. The success of the process is as much
a triumph for the engineers- who have
designed a plant to run at such a pressure,
as to the chemists who have found the exact
conditions of temperature and pressure and
catalytic influence necessary for the best
yields of petrol.

Fischer Process
But for eight years past Fischer, another

CATALYST
CHAMBER
100 LBS
PRESSURE

OIL

PETROL

WA X

certain conditions the carbon molecules of
carbon monoxide could be linked one to
another to give those long chains of carbon
atoms which form the type of molecule
which constitutes the liquids which are
known as petrol. This type of molecule
is called " paraffin " nd petrol is a mix-
ture of " paraffins "`with carbon chains
from eight carbons up to sixteen. Diesel
oils have paraffins with still longer carbon
chains, and in lubricating oils, the chains
are again longer and at the end of the series
we get paraffin waxes whose molecules

Where coal is turned into coal -gas and coke.

consist of 70 or 80 carbon atoms strung
together.

Fischer was the man who decided that
the signs and pointers of other investigators
were worth following. He would try an
experiment, and obtain partial success or
complete failure. Then in the light of that
experiment try again. It was the only
method of research possible in a field of this
type. Gradually narrowing down in this
way, he got better and better yields of
petrol, and is now definitely able to state
the best conditions for making petrol from
carbon -monoxide and hydrogen.

The conditions are a temperature of
about 200° C., a pressure of 100 lb. to the
square inch and, of course, a catalyst. A
catalyst is a body which helps a chemical
reaction without undergoing reaction itself.
In this case the catalyst is iron or perhaps
nickel or cobalt, and it undoubtedly acts by
attracting gases to its surface and holding
them there while they react.

The results of combining hydrogen and
carbon -monoxide under these conditions
are certainly unusual. From the simple
gases there result " paraffins " of every type,
from the simplest which are gases, then
petrol, diesel oil, lubricating oil and finally
solid paraffin wax. It is rather amazing
that from start to finish the coal should
have gone the full cycle of solid down to gas
and then back in the end to solid wax.

Full Scale Plant
The process has got to the full scale

plant stage. Coal is the starting point. It
is turned into coal gas and coke. The coke
is then put into a generator where it is
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alternately blasted with air and blown with
a mixture of steam and coal gas. The
steam and coal gas are in this way turned
into a mixture of hydrogen and carbon
monoxide in the proper proportions needed
of two parts of hydrogen to one of carbon
monoxide. There is every possibility that
this two stage process of dealing with the
coal will be replaced in the future by a
more compact machine which takes the
raw coal and in one stage, with a blast of
steam and oxygen, gives the gases needed.

After the gas mixture has been purified,
it goes to the converters. These are steel
vessels filled with the catalyst substance.
Strange as it may seem, the two gases give
off large quantities of heat as the petrol
is formed. This indicates the readiness
with which the petrol is formed. But it
presents the designers of the full scale plant
with a very difficult problem in getting
the heat away and controlling temperature.
For if the temperature rises by more than a
few degrees the process goes wrong and
petrol is not formed. The converter design
and the exact nature of the catalyst are two
secrets which we do not know in this coun-
try.

Removing the Petrol
Diesel oil formed is removed by condens-

ing and cooling the gases, but the petrol
will not condense under these circumstances.
The peculiar powers of carbon absorption

are therefore used. If gas charged with
petrol is passed through a bed of specially
prepared carbon, the carbon removes and
retains the petrol completely, until it is itself
as wet and soaked as if it had been dipped
in petrol. It will, in fact, take up 30 per
cent. of its own weight of petrol. When it is
fully saturated in this way it ceases to
absorb any more petrol so the absorber is
shut off and stripped of its petrol by steam-
ing it. The petrol comes away in the cur-
rent of steam. Condensation of steam and
petrol follows. The two liquids do not
mix and the petrol is separated by running
off the water.

The Products
As much as 50 gallons of petrol per ton of

coal is said to be obtained. There is in
addition about half this quantity of diesel
oil, about a gallon of lubricating oil and
3 lb. of paraffin wax.

The petrol is extremely pure, but like
all pure paraffin petrols it has a low anti-
knock rating. But this can be cured by
doping it with benzene, tetra -ethyl lead or
alcohol. In this way it is brought up to the
anti -knock rating of the best aero spirit.

Likewise the diesel oil has a low anti-
knock rating or putting it the other way
round a high pro -knock rating. Though
this is a disadvantage in a petrol, it is .a
highly desirable characteristic in a diesel
oil. It means that the oil burns quickly

and easily when injected into the cylinder,
and so can be used in high speed diesel
engines where to get the full power immedi-
ately, ignition mind be fast. In view of the
great future of high-speed diesel engines a.
big yield of a good diesel oil may in the
future be more important than a good petrol
yield. By very slight alterations of the
Fischer process the yield of oil can be
increased at the expense of the petrol.

The use to which the wax is put is import-
ant. Germany at the present moment is
cutting down food imports so as to "balance
her exchange. She has to import fats for
margarine and soap. By relatively simple
chemical processes the waxes from the
Fischer Process can be turned into the fatty
constituents of soap and margarine. The
process is therefore hailed in Germany as
the solution of the fats problem, now and
perhaps in the future event of war.

In England we have not been idle in
investigating this way of making petrol.
Much is known about it. Probably in the
course of the next few years we shall see a.
large scale plant built working on the prin-
ciples outlined. It has one advantage over
the Bergius process, which recommends it.
The working pressure is only 100 lb. to the
square inch compared with the 2,000 lb.
of the Bergius process. The designing,
building and running of a plant to work at
this modest pressure becomes an incom-
parably easier task.

IN THE WORLD OF SCIENCE
Complete Coal -to -gas Conversion
CROM Germany comes news of a revolu-
I tionary innovation in the manufacture
of coal gas. When coal is carbonised in
ordinary retorts, over half of it is left as
coke. The coke may afterwards be made
into water gas in a separate plant, but from
start to finish there is a big wastage of the
heat power of the original coal. In the new
German plant the coal is charged into a con-
verter, where it is treated with steam and
oxygen at a pressure of 300 lb. to the square
inch. The coal is completely converted to
gas of a very suitable quality for ordinary
use, and the only solid residue is a small
amount of mineral ash discharged from the
bottom of the converter.

High-pressure Gas
The gas coming off from the converter

will be naturally at a high pressure. In this
condition it is far easier to purify and to
handle. As an instance, as much gas can
be got through a 2 -in. pipe as has to be
handled on ordinary works in a 2 -ft. main.
The whole gasworks therefore shrinks down
to about one -tenth the size of modern plant.
Electricians have been hoping for some dis-
covery which would reduce generating costs
for them. Instead, it is the gas industry
which has been favoured.

Self -soldering Joints

ANEW
fitting which should interest the

amateur plumber is the self -soldering
copper -pipe joint, perfected for light -gauge
copper tube. Fittings such as elbows,
bends, and straight couplings are made an
exact sliding fit into their proper gauge of
tube. Inside the barrel of the fitting is a
ring of solder. The tube to be jointed is
cleaned off with sandpaper, smeared with
flux, and pushed home into the fitting so that
it butts up against a shoulder. The blow
pipe is then gently and evenly applied until
beads of solder just appear round the end
of the joint. It is then allowed to cool, and

as the barrel of the fitting tapers from edge
to centre, the solder cools first at the edge
and tightens up the joint. The device
enables copper services to be run up more
speedily and neatly than was formerly the
case with compo tube and wiped joints, and
all high-class work is now executed with it.

Anti -rolling Fins
ANOVEL type of anti -rolling device has

been successfully tried out on cross -
Channel steamers. From the bows of the
ship under water two vanes project, which
rotate so that they can be set at an angle
upwards or downwards just like the hydro-
plane diving fins of a submarine. When one
is set with its leading edge down, the other
has its leading edge up. The rush of water
acting on the vanes tends then to roll the
ship.

The Gyroscopic Action
A gyroscope inside the ship sets the angle

of the fins through hydraulic gear. It acts
delicately and quickly. As soon as it
detects an inclination of the ship to roll to
one side, it sets the fins to roll the ship in the
reverse direction. Thus it checks and damps
a cross roll before it can start, and keeps the
ship perfectly steady in all ordinary seas.

Modern Gasworks

THE modern electric power house has set
a very high standard of industrial clean-

liness by automatic stoking, ash -handling,
and closed -in coal bunkers. Gasworks
have not been slow to follow suit. At
Southend there is a setting of vertical
retorts which is enclosed in a concrete
building with glass windows. The coal is
never seen by the stokers in its travel from
top bunkers to coke discharge at the bottom
of the retorts; it feeds itself down automatic-
ally and continuously. Dust, dirt, and hot
air are removed from the house and the
working stages by vacuum cleaning and
forced -ventilation apparatus. All dis-

charged air is filtered and dedusted before
venting outside. This is becoming a
standard pattern of gas -making plant, and
similar units are being built in other parts
of the country.

New Low -temperature Carbonising Plant
ANE W coalite plant has just been put to

,work at Bolsover in Yorkshire. The
new plant is the fourth of its kind in the
country. It turns out smokeless fuel and
coal oil. The coal oil amounts to about
20 gallons per ton of coal treated, which is
about the usual yield for this type of plant.
Only 3 gallons of this is petrol, suitable for
internal-combustion engines. In fact, the
majority of the oil output is sold to be
hydrogenated to petrol.

Power from Sewage Gas
SEWAGE disposal is one of the biggest

problems which face any modern city.
The tremendous growth of housing in the
areas of the west to London in the county
of Middlesex have necessitated the laying
down of the biggest and most complete
scheme of sewage disposal in the history of
any city. Centralisation is the key -note of
the scheme. Many miles of vast under-
ground tunnels bring the sewage to a central
station. Some of the tunnels are over 12 ft.
in diameter, that is, bigger than the tube
tunnels of London's Underground Railway
system. There the sewage is aerated and
treated in tanks holding over 20,000,000
gallons, of material.

Bacterial Life
Bacterial life is added to the sewage, to

work on it just as yeast works in a ferment-
ing process. Air in the form of millions of
fine bubbles is blown in, and gradually the
sewage is purified into a pure sparkling
harmless effluent, and a heavy sludge which
is dried, bagged, and sold as fertiliser.
Perhaps the most interesting feature of the
process is that the whole of the power for
pumps and machinery is obtained from
generators driven by gas engines. The gas
for the engines is obtained from the marsh
gas given off in the fermenting tanks of the
sewage beds.
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This is

International Buildings
Kingsway, London, Head Offices of the

I. C. S.
It Is the centre from which radiates technical,
commercial, and professional instruction that has
been of great benefit to tens of thousands of
ambitious people.

The I.C.S. is the greatest as well as the largest
Institution in the Empire devoted to spare -time
training. Its prestige is unequalled. The Admiralty,
Royal Air Force, Royal Army Service Corps, and
other State Departments have entered into working
arrangements with the I.C.S. for the training of men.

More than 1,000 I.C.S. text -books, prepared at
International Buildings, are marvels of clearness,
accuracy, and practical helpfulness.

There are 80 Instructors at Kingsway, many of
them Associates, Members, or Fellows of their
respective technical or professional bodies. All are
specialists, and expert in giving the student individual
attention throughout his Course of Study.

Among the 400 I.C.S. Courses there is one that
can qualify YOU for Promotion and Better Pay.

YOUR WORK
AND

YOUR PAY
The size of your salary is more or less in accordance with the measure
of what you know and therefore can do. The more you know, the
greater your pay.

Success-progress won by merit-depends on trained ability. Un-
less you have studied IN YOUR SPARE TIME, you have little chance
of promotion, for knowledge that comes through everyday work is
not enough.

You must know the principles underlying your work and be familiar
with the many processes closely related to that work. The one and only
means of obtaining such knowledge is specialized study.

No man need be without that extra efficiency
which adds so much to his income, security
and happiness. He can acquire it, on easy terms,
by the simple I.C.S. method of teaching by post.

If you are in the early stages of your career and have not yet had a
specialized training, you should start to get one without delay. Or
perhaps you feel that your knowledge is a little out of date and ought
to be modernized. In either case

The International Correspondence Schools
can help you.

Our expert advice on any matter concerning your work and your
career is yours for the asking-free and without obligation. Let
us send you a booklet dealing with the subject in which you are
especially interested. It is packed with valuable information.
All you have to do is mention your subject and, if you wish, tell
us your problem or your difficulty. Write to us to -day or fill in
and post the attached coupon. Your inquiry will be dealt with
promptly. It may prove to be one of the most fortunate things
you ever did.

COUPON FOR FREE BOOKLET

INTERNATIONAL CORRESPONDENCE SCHOOLS, LTD.; (Dept. 95), International Buildings, Kingsway, London, W.C.2

Please send me your booklet containing full particulars of
marked X. I assume no obligation.

the Course of Correspondence Training before which I have

Accountancy Diesel Engineering  Mechanical Drawing Steam Engineering
Advertising  Draughtsmanship Mechanical Engineering  Surveying
Aeronautical Engineering  Electrical Engineering Mining Engineering Telephone and Telegraph Eng.
Air Conditioning Engineering Shop Practice Motor Engineering Textiles
Architecture Fire Engineering Pattern -making Welding, Gas & Electric
Boiler Engineering Garage Management Plumbing Wireless Engineering
Book-keeping Gas -Power Engineering Radio Equipment & Servicing Woodworking
Building  Heating & Ventilation Sanitary Engineering Works Management[ Chemical Engineering  Hydro -Electric C Scientific Management[ Civil Engineering  Marine Engineering ( Sheet -Metal Working

EXAMINATIONS

Technical Institutions and Civil Service (G.P.O.). State which

NOTE.-If your subject is not on the above list, write it here

NAME AGE

ADDRESS
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WHY NOT HAVE THE BEST?

THE LATEST INEXPENSIVE MODEL from the Bassett-Lowke factory. 0-6-0 Goods Locomotive. In Great Britain this type of
locomotive is the " Maid -of -all -Work "-working anything from slow stopping freight trains to " heading " a passenger train.
This model is specially suited to the needs of the model railway owner who wishes his train operation to be as realistic as possible,
without the expense of the wide range of locomotive types on the main line railways.
Prices: Clockwork and Electric, D.C., 6-8 volts, 35/-. With A.C. motor, 20 volts, 39/-. With spur -drive D.C. motor, 42/-.

Available in either L.M.S. or L.N.F..R. colours.
The new BASSETT-LOWKE Model Railway catalogue A.12 gives details of all new productions, and G.W.E. fans will be specially
pleased with a new super -detail 2-6-2 Tank at the standard price of 4:8 . 0. 0.

SHIPS AND FITTINGS BASSETT - LOWKE
For men who make their own
models, BASSETT-LOWKE
fittings are best. Besides finished
ship models of every size and type,
they have a vast range of Sailing
Ship and Motor Boat fittings,
accurately finished to scale and
reasonably priced. Make their
new Ships Catalogue your right
hand. S.12, written by engineers
and profusely illustrated, price 6d.

CATALOGUES
Books everyone should have. All
the latest additions are out,
containing the season's new pro-
ductions.
A.12. Railways. Nearly D,

15o pages.
B.12. Stationary Engines,

Castings and Parts.
S.12. Ships and Fittings.

EACH
Post Free

BASSETT-LOWKE
LONDON : 112 High Holborn, W.C.1

BOND'S

IT COSTS NO MORE
Visit any Model Railway
and you can at once pick
out the BASSETT-LOWKE
models by their accurate
proportions, their smart
finish, and, last but not
least, their excellent
working capabilities and

hauling power.
BASSETT-LOWKE models are made in the heart
of England by craftsmen of five, ten and twenty
years' skill in this fascinating trade.

THE "TWIN TRAINS"
Tins great little railway goes from
strength to strength ! Everyone falls
for the mechanical fascination of
operating two trains on one track
with two simple switches !
Write for the special BASSETT-
LOWKE "Twin Train" Folder T.T.12, showing all accessories, rolling
stock, track, points, stations, signals, sheds, etc.
The Suburban Set, consisting of Passenger Tank Locomotive, 2

Suburban Coaches, Guard's Van, Oval Track, Controller 35

Milk Tank Wagon. 31" long. Price 1/9
Gauge " 00 "

and Connections .. .. .. Costs

LTD., NORTHAMPTON
MANCHESTER : 28 Corporation Street

THE PERFECT MINIATURE RAILWAY
MAERKLIN " 00 " SYSTEM

With the Maerklin " 00 " 20 -volt A.C. Railway you can run
any make of rolling stock on the track and do not need
insulated wheels. Also it is perfectly controlled from a
switch, with no reversing troubles at points. You always
know which way the loco will start, without having to
remember which way it was going the last time.

Locomotive 0-4-0 with

Streamlined 0-4-0 loco
with tender ...

Diesel Rail Car 0-4-0
Electric Outline Loco 0-4-0
Reversing Regulator

Switch and Loco
Adaptor complete ...

Loco Adaptor only
Coaches, Passenger, Diner,

Sleeper ...
Luggage Van
Open Truck
Box Van
Fibre Wagon
Petrol Wagon
Crane Truck
Low -sided Wagon
Side -Tipping Wagon

PRICES :
Banana Wagon ...

12/6 Wagon with Awning ...
Curved Rails ...

15/- Straight Rails
15/- Connecting Rail
12/6 x Crossing

Points L.H. or R.H.
Electric controlled Points

I8/- Electric Colour Light
4/- Signals, hand -controlled

Ditto with Track Cut-out
3/-- Control ...
3/6 Ditto Electric Controlled
1/3 2 -Button Control Switch
1/6 for Signals or Points...
2/-- Buffer Stop
2/- Station Lamps
3/- Viaduct Bridge
1/3 Transformer iio - 24.6
1/6 volts ...

All prices plus postage.

1/6
2/-
9d.
9d.
1/9
3/6
3/9
6/3

3/9

7/6
11/6

2/3
1/-
2/-
2/9

11/6

Send for Bond's 1937 200 -page Catalogue, price 6d. You will
find it of interest if your hobby is Model Railways, Boats or
Aeroplanes, or you are wanting any Tools and Materials.

BOND'S 0' EUSTON ROAD, Ltd.
254 EUSTON ROAD, LONDON, N.W.1.

Telephone : Museum 7137 Established 1887.

NO ONE CAN FAIL
to be interested and intrigued by our Constructional
Scale " 00 " Gauge Model Railways.

Railway modelling in this scale has become the most
popular indoor hobby, as it is instructive, easy to
build, and reasonable in price.

WRITE NOW for our ILLUSTRATED CATALOGUE,
price 4d., or call and inspect our display-no obligation.

HAMBLINCS
10 CECIL COURT

CHARING CROSS RD.
LONDON, W.C.2

en neering
Our NEW ENGINEERING GUIDE explains clearly how
all the best Jobs are secured. It shows how to obtain
such money -making qualifications as A. M. I. C. E.,
A.M.I.Mech.E., A.M.I.W.T., A.F.R.Ae.S., etc. How
to secure permanent, progressive and pensionable posts
in the Government and Municipal Service, and describes
numerous " Higher -pay Courses" in CIVIL,
ELECTRICAL, MECHANICAL, AUTO and
AERO-ENGINEERING ; TELEVISION, TALKIE -
PICTURE WORK, etc.

SUCCESS-OR NO FEE
We definitely guarantee success. If you fail your
examination, or if you are not satisfied in every way with
our service, then your full tuition fee will be returned
without question.
Write to -day for this remarkable publication and details
of our employment service, etc.

NATIONAL INSTITUTE OF ENGINEERING
(Dept 29), Staple Inn Ridge., High Holborn, London, W.C.1 I
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A Model G.W.R. Broad Gauge
Locomotive --Part 1

Fig. 1.-The original old engine Lord of the Isles, broken up in 1906.

SINCE the articles which I contributed to
PRACTICAL MECH.ANICS on " Locomotive
History and Development " were pub-

lished in 1934, I have been asked from time
to time by correspondents and others for
further information respecting some of the
engines which I illustrated. Most of the
inquiries, however, concern the Great
Western 8 -ft. broad gauge singles, and ofr Fig. 2.-Left-hand

side elevation of
Lord of the Isles,
period1881 to 18%.

7 34' y 4'_

SCALE OF INCHED FOR: NC INCH 70IPOOT MODEL 1 .14.1.I INCH 701,007 MODEL

V.2 INCH 701 P007 MODEL I ?

them the famous Lord of the Isles is the
most popular, although in one case it was
a later -built engine with a cab which was
asked for. In a general way the main
object of most of my correspondents was
the making of a model and, of course, for
this purpose much more complete drawings
would be necessary than the shaded side
elevation of the right-hand side drawn to
scale, which I gave in the issue for August
1934 on page 520. So in this short series I
shall, in the main, concentrate upon this
particular engine, of which the left-hand
side is now shown in Fig. 2, but at the same
time I shall endeavour to give sufficient
information to enable readers to model
other locomotives of the, same class if they
are preferred.

6' 44" 4

2 3, 4, .5,

3, 4, S, 2, 7,

/, 2, 3,

Differences between Engines
There were differences not only between

engines built, rebuilt, or renewed at different
dates, but all of them were modified in
respect to themselves from time to time.
Thus the appearance even of the Lord of
the Isles was changed, often at only few
years' intervals, by alterations, notwith-
standing the fact that she ran from 1851, the
year in which she was constructed, until she
was withdrawn from service in 1881: this
without being rebuilt and without having
even a new boiler. These modifications I
will deal with presently, but I think it

6,

It. 9,

4,

7._ 7'
8,

2, #, /2,

2,

2' 9'
'2 hi3

/9, '1 ' INCHES
6, 7i fricHes.
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advisable to first give a list of the whole of
the Broad Gauge Singles ; their names,,
dates of construction and of rebuilding, and
then to proceed to indicate by drawings
where the chief differences occurred. In
some cases these drawings willpossibly have,
of necessity, to be mixed up with drawings
of Lord of the Isles where details are the
same for all the engines.

It will perhaps be noticed that from the
foregoing I have omitted the first Great
Western of 1846. Although this engine had
8 -ft. driving wheels I do not consider that
she fitted in so exactly with all her later
sisters as to entitle her to belong to the same
class. Her fire -box, leading wheel diameters,
wheel base and heating surface were all so
radically different. I gave a drawing of
her as a six -wheeled engine in the August
issue 1934 (see Fig. 11).

Original and New Engines
A careful scrutiny of the above list will

show that in many cases old engines were
broken up and entirely new ones took their
places, the only thing retained being the
name-quite possibly the old nameplates
were transferred. The point is that the
new engines, although generally of the same
design and appearance, were constructed to
new drawings and altered measurements.

From the model -maker's point of view
differences in the curves and proportions of
framing and axle and wheel spacing are
important, and in Fig. 4 three outlines are
given. The first, A, shows the framing of
the first six engines, Iron Duke to Sultan,
of 1847. B gives the modifications in
respect of wheel spacing of the succeeding
twenty-three engines 1848-1855 ; Courier
to Sebastopol, which includes Lord of the
Isles and C all the rebuilds and new engines
of 1878-1888. These last were all construc-
ted during Mr. Wm. Dean's term of office,
and it will be seen that the shape of the
slotted frame plates outside of the driiving
wheels was greatly altered-all the radii of
the curves being made shorter. These radii
have been carefully dimensioned and shown
in all three diagrams so as to facilitate the
model -maker's work of setting out geo-
metrically on the steel plate from which the
frames would be cut. In order that the
diagrams may be equally useful for any size
of model I have figured the drawings in feet
and inches of full-size frames and the model
maker will, therefore, use a draughtsman's
scale in setting out, the scale used being
that of the model which he is building.

Scale of Model
If I were asked what is the best scale to

adopt for a working steam model of one of
these engines I should say : " The largest it
is possible to afford having regard to cost
and space available for a railway on which
to run it." My own preference would be

List of 8 -ft. Single
Engines.
Name.

Originally
Renewal or

Rebuild, new
boilers.

Second re-
build, new

boilers.
Scrapped. New Engines

Built.

-

Scrapped.

1892Iron Duke April 1847 Aug. 1873 -
Lightning. April 1847 April 1878 May 1878 1892
Great Britain July 1847 1870 Oct. 1880 Sept. 1880 1892
Emperor . Sept. 1847 1873 Oct. 1880 Sept. 1880 1892
Pasha . Nov. 1847 1876 - -
Sultan . Nov. 1847 Sept. 1876 - - 1892
Courier . Jine 1848 1878 Nov. 1878 1892

(new boiler
1888)

Tartar July 1848 Aug. 1876 - - 1892
Dragon Aug. 1848 1872 1880 Aug. 1880 1892
Warlock . Aug. 1848 Nov. 1876 Sept. 1888 - - 1892
Wizard Sept. 1848 Nov. 1876 - -
Rougemont Oct. 1848 Aug. 1879 - -
Hirondelle Dec. 1848 June 1873 1888 - -
Tornado . Mar. 1849 Mar. 1881 July 1888 1892
Swallow . June 1849 Oct. 1871 - - 1892
Timour . Aug. 1849 July 1873 - - 1892
Prometheus Mar. 1850 May 1870 1887 May 1888 1892
Perseus . June 1850 1863 Dec. 1880 - -
Estafette . Sept. 1850 June 1870 1885 - -
Rover . Sept. 1850 Oct. 1871 Nov. 1888 - - 1892
Amazon Mar. 1851 July 1878 Sept. 1878 1892
Lord of the Isles Mar. 1851 - - 1906
Alma Nov. 1854 June 1872 1880 Nov. 1880 1892
Balaclava . Dec. 1854 Oct. 1871 - - 1892
Inkermann Mar. 1855 Oct. 1878 Oct. 1878 1892
Kertch . April 1855 Dec. 1872 - -
Crimea . May 1855 Sept. 1878 Sept. 1878 1892
Eupatoria . May 1855 Oct. 1878 Oct. 1878 1892
Sebastopol July 1855 1880 Oct. 1880 1892
Bulkeley . - July 1880 1892
Great Western May 1888 1892

for 1 in. to 1 ft. or even larger, but on all
drawings of Lord of the Isles I shall place
three scales, viz. din., in. and 1 in., as I
have done in Fig. 2. The model builder can
then work to any one of them, but in figured
dimensions of the drawings in inches the
reader must understand that a model of

in. to 1 ft. is being concentrated upon ;
this being thought, both by our worthy
Editor and myself, to result in a model
sufficiently large for most people.

The Question of Period
Before setting out to build it will be

necessary to decide what period in the life of
Lord of the Isles the model shall depict.
As I have indicated, it did not always
present exactly the same appearance. The
most notable change which was made was
in the chimney. Now it is a strange thing
that a big alteration in the shape or size of
the chimney of a locomotive seems to alter
the character of the whole machine ; at
least it did when engines had chimneys
which were chimneys and not mere rings on

top of the smoke -box.
With regard to Lord of the Isles, there was

a time when the engine was exactly like my
own 1 -in. scale model of Hirondelle (photo-
graphs of which will be reproduced later).
This, I think, was the most handsome
period, but in Fig. 2 I have drawn her, as she
was when she was broken up, with Dean's
copper chimney cap. She is shown so, too,
in the photograph Fig. 1, which heads this
article, but I have many other photographs
showing her at all periods.

Fig. 3 shows all the chimneys which were
ever fitted to the 8 -ft. singles, four of which
are applicable to Lord of the Isles.

History of Alterations to Lord of the Isles
Although much has been written about

this engine no one has ever dealt with the
changes which were made in details' which
affected her appearance and I, therefore,
give the history of these here, placing the
information in tabular form and making
reference, where appropriate, to the sketches
in Fig. 3. I ask the reader to give par -

Fig. 3.-Chimneys of different periods used on the 8 -ft. single B.G. Engines.
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titular attention to this history, for the
items of different periods should not be
mixed up in the same model.

1851 (when built)
Chimney.-Ornamental bead below bell -

top. Pattern B Fig. 3. (This bell -top was
probably of black iron and not copper. It
has every appearance in my photographs of
being of iron, as were the chimney tops of
all Gooch's other engines up to this time.)
Base formed by an angle -iron ring.

Smoke-box.-There was a riveted seam
half -way between chimney base and boiler
centre -line in the smoke -box plate.

Sand-boxes.-None.
Balance Weights in driving wheels.-Very

small, covering three spokes only.
' Weather Board.-None.

Leading Equaliser Springs.-Two straps
employed as hangers attached to trunnions
on buckle and to pin passing through the
sandwich frame.

Trailing Axle Spring.-Short span of
only 4 ft. between the hangers.

Ashpan Dampers.-Coupled together and
worked by one handle.

Smoke -box Dampers.-Louvre pattern
over ends of flue tubes worked by lever on
outside of smoke -box with rod back to
footplate.

Leading Wheel Splashers.-Both equal in
height above frame.
After 1851 (Great Exhibition of that year

when the engine was shown)
Sand-boxes.-Two small square ones were

fixed in front of the front leading wheel
splashers. Pipes carried down behind
guard irons. (Sand was poured down pipes
by fireman going to front of engine.)

After 1851 and Prior to 1856
Chimney.-Bead removed and a large

polished copper top added (3 ft. in diameter)
as at C, Fig. 3. The base was now a square
plate saddled on smoke -box and securedwith
square -headed bolts.

Sand-boxes.-Existing small front ones
retained and two large ones placed in front
of driving wheel splashers with gear operated
from footplate.

Balance Weights.-Enlarged to embrace
five spokes, flush riveted.

Weather Board.-Added over brass
corner on back of fire -box. This had
semicircular spectacle glasses.

Leading Springs.-New buckles with
single eye -bolt form of hanger passing
through the oak of sandwich frame and
fitted below with rubber pads and nuts.
This is shown in Fig. 2.

Ashpan Dampers.-Two handles, one, for
each damper.

Smoke -box Dampers.-Removed.
Leading Splashers.-Front now higher

than the second pair to allow for heavier
leading wheel tyres and greater range of
movement of horns on the axle -boxes.

Rear Sand-box.-A small box was now
fitted on the left-hand side of the footplate
only : the pipe passed down behind the
trailing wheel. Although the pipe followed
the curvature of the wheel in Lord of the
Isles it did not do so in all other engines,
but was straight in some, and the object of
this box was doubtless to deposit sand on
the rail to render the tender brakes more
effective. The brake blocks on all tenders
of this period were wholly on the left-hand
side.

Smoke-box.-No seam now appears
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where it formerly did, and the box must
have been renewed at the same time as the
chimney.

1870 or Shortly After
Chimney.-Probably again renewed for a

new copper top is fitted : deeper vertically
and of smaller diameter over the bell (see D,
Fig. 3). A square plate is seen to be still
on the top of the smoke -box, but is now
riveted and the chimney base is once more
an angle iron ring.

Balance Weights.-These, still the same
size, are now secured with round or snap -
head rivets.

Trailing Axle Springs.-Increased from
4 ft. to 4 ft. 6 i,n. span.

Leading Sand-boxes.-These small boxes
have by now been removed.

Smoke -box Door.-The original form of
door, hinged at the bottom, whicb will be
illustrated later, now gives place to a new
and more modern circular door, hinged at
the side and with central bolt and clamping
handles. A curved hand -rail above the
door was also added.

Cylinder Lubricators.-Lubrication was
first provided for by a large oil cup and box,
with cocks, over the regulator handle, but
now three Roscoe displacement lubricators
are added, one on each side of the smoke -
box and one on the top behind the chim-
ney.

Buffers.-Up to this time were of leather
stuffed with horsehair (see Fig. 12, August
issue, 1934), but now iron buffers are fitted
on both engine and tender.

Driving Wheels.-Whereas these had
previously no flanges, new flanged tyres are
now seen to be fitted.

(Continued on page 245)

Fig. .4.-Side frames of4
frj8-ft. single B.G. Engines./
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The CanaloWays of

A water staircase on the Kennett and Avon
Canal, near Devizes.

CANALS were constructed in very
early times in Egypt, Chaldaea, and
China. Probably the first of such

were dug for irrigation purposes, but their
value for transport was soon discovered.
Pliny tells us that Sesostris built a canal
from the Nile to the Red Sea about 2000
B.c., thus anticipating our modern Suez
Canal by nearly four thousand years.

So far as our own country is concerned,
the first canals were made by the Romans
nearly two thousand years ago. One of
these, the " Foss -dyke " extended from
the Trent to Lincoln, a distance of eleven
miles, and a much bigger one-the
" Caerdike "-connected the River Nene
with the River Witham from a point near
Peterborough to three miles below Lin-
coln, a distance of forty miles.
Early Waterways

Although the Egyptians, the Greeks and
the Romans were accomplished canal
builders, they were only able to construct
their waterways through comparatively
level country, because they failed to invent
the lock, which was not discovered until
the fourteenth century.

As every one knows, the lock is a device
by which the canal can ascend or descend
hills by a series of steps, and can also con-
nect seas or rivers which are at different
levels. Although this is one of the most
important discoveries in human history, the
very name of the inventor is unknown-

, though both Italy and Holland claim that
the first lock was made in their own country.
The lock also made it easy to adapt shallow
rivers for navigation, by damming them to
raise the level of water, and using a lock to
connect the two levels. Long before canals
were built on the grand scale, there was
much useful work done in improving naviga-
tion on our rivers. The Thames was im-
proved in 1423, the Lea in 1425, the Ouse
in 1462, the Severn in 1503, the Humber in
1531 and the Welland in 1571.

The first ship canal to be built in this .
country was the " Exeter " in the sixteenth
century.

(Above)-
King John's
Castle, Odi-
ham, from

the canal.

(Right) --
G oring
Lock on the

Thames.

En land
The Canal was the First of all Man.
made Systems of Transport, and if is
Probable that Goods were Conveyed
by Wafer Centuries before Primitive
Man had Constructed the First

Wheeled Vehicle

4

The City of Exeter had been an important
port for centuries, the river affording safe
approach for the sea -going ships of the time
until the year 1284 when the citizens some-
how offended Isabella de Fortibus, Countess
of Devon. She at once ruined the trade of
the city, and destroyed the navigation of
the Exe by flinging in a mass of rocks about
two miles below the city. This obstruction
still remains and is known as " Countess
Weir," but under the progressive rule of
King Henry VIII a ship canal was dug,
which again connected the city with the
sea.

Improving River Navigation
During the seventeenth century the work

of improving river navigation continued,
and next came the period of the " Canal
Boom," from 1730 to 1830 during which
time more than ninety canals were pro-
jected, bringing the total mileage to 4,700
and the cost to more than fourteen millions.

At the top of the " boom " canal shares
'rose to fantastic figures, a single share in
the Birmingham Canal was valued at
£1,170, and one in the Grand Trunk and
Coventry was worth £350.

The pioneers of British Canals were
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A modem diesel barge on the Grand Union Canal, Uxbridge.

Francis, Duke of Bridgewater, with Brindley
and Telford the engineers. Brindley alone
laid out 350 miles of large canals. These
men were the pioneers of civil engineering
in this country. By them apparently in-
surmountable difficulties were overcome.
The waterways were carried through
mountains by long tunnels, over ravines
upon aqueducts, and across valleys on
embankments.

Trade and Industry
The value to trade and industry of this

enterprise was enormous. Thus in 1750
the cost of carriage of goods by road from
Manchester to Liverpool was 40s. per ton,
but by the Mersey and Irwell the water rate
was only 12s., and after the opening of the
Bridgwater Canal it was reduced to 6s.

Similarly the rates from Manchester to
Nottingham were reduced by the Trent and
Mersey Canal from £6 to £2, and from
Leicester from over £8 to £2 68. 8d.

The Canal Boom of the eighteenth
century was followed in the next, by a
no less sensational collapse, caused by
the construction of railways.

The first result of railway enterprise was
the entire cessation of canal building, and
the next was the almost complete ruin of
the canal carrying trade. During the three
years from 1845 to 1848 the Railways were
allowed to buy up more than a thousand
miles of canals, a total which has been since
increased. They were purchased to be
stifled, and many miles of derelect, weed -
covered waterways still can be seen, mute
proof of the effectiveness of their rival's
plans.

A lock

Improved
Construc-
tion

During
rece nt
years, a
new period
of canal
construc-
tion and.
improve-
ment has
begun.
It com-
menced
with the
building of
the splen-
did Man-
chester
Ship Ca-
nal, which
was com-
pleted in
1893, and

has been a tremendous success. It is 35 -miles
and a half long, with a bottom depth of 120
ft., as compared with the then bottom width
of the Suez Canal of only 72 ft. It is sufficient
to state that before the Ship Canal was
built, Manchester was an inland city, and
it is now the fourth largest ocean port in the
country.

We have
mentioned
that in the
eighteenthcentury
there were
nearly five
thousand
miles of
canals inthis
country,
which figure
has dimin-
ished to -day
to 2,475,that is
about one-
half. But
this figure
represents
canal - ways
which can
be used,
while the
lost mileage is represented by those which
have fallen to ruin. Some are actually dry,
while many others have shrunk to shallow
weed -covered ditches with broken locks
and crumbling banks, and a few have been
converted to road or railway tracks. The
owners of some of these ruined canals can-

not be dis-

on the Grand Union Canal, Marsworth.

Horse haulage

covered, be-cause -if
found-they
would be liable
for the repair
of road bridges
over theirbankrupt
canals.

I am glad to
say, however,
that an effort
is now being
made to revive
and modernise
our canals.
Several Royal
Commissions
on transport
(the last in
1928) have ad-
vised that

canals have real value, and should be
modernised and used.

Motor -driven Barges
The new plan is to amalgamate groups of

canals, widen them, supply improved locks,
and make them fit to accommodate motor -
driven barges of large size.

One of the most successful examples of
this idea is seen in the Grand Union Canal,
which is an amalgamation of eleven water-
ways built between 1776 and 1840. A
million pounds has been devoted recently
to the work of modernisation, half of which
has now been expended. The mileage of
canal is about 300, giving direct communica-
tion between London and Birmingham,
with connections to many important mid-
land towns. A fleet of modern canal boats
is now working, they travel in pairs, one
being fitted with a diesel engine, and the
second is towed. The dimensions of these
modern barges are impressive-length
71k ft., breadth 7 ft. fin., draught 3 ft.9in.,
and the speed is such that the journey from
London to Birmingham can be effected in
fifty hours. Although canals cannot compete
with road or rail transport when speed is
of prime importance, they offer important
advantages. Breakage, pilferage, and actual
loss are almost unknown, and freights
are the lowest possible by any form of

on the Grand Union Canal, Hemel Hempstead.

transport. Bulky or brittle goods are
specially suited for canal transport, especi-
ally in large consignments.

The Grand Union Canal has a tunnel at
Blisworth which is If miles long, and
another at Braunston 11 miles long.

Modern Locks
There are some fine modern locks, of

which those at Knowle (Warwickshire) are
perhaps the most impressive. Dredging is
effected by large diesel-engined cranes,
fitted on self-propelled barges. A large
" grabber " is lowered to the bottom of the
canal, and comes up full of mud.

Although Canals are not always beautiful.
several afford splendid scenery. Of these
the Caledonian Canal, 601 miles long, is the
most famous. It was designed by Telford
in 1803, but not completed until 1847, at
the cost of a million and a quarter. It is
however little used to -day because of the
small size of its twenty-nine locks, eleven
of which form an impressive group called
" Neptunes Stairway."

Among lesser canals the " London and
Hampshire " or " Basingstoke " deserves
mention, as it passes through fine woodland
country, And affords some charming
vistas.
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<IP

CHOSEN
For the "TELEVISION 2"

NO wonder! For Ericsson Super-
sensitive Telephones are simply

unexcelled for sound reception in
purity, tone strength, and amplifi-
cation.

The shortwave fans know how
essential these fine telephones are for
really good DX listening-they are
just as essential in television reception.

Wonderfully sensitive, comfortable
in wear and very pure in tone. Hook
them up to your set and notice the
difference.
At all GOOD radio dealers. If you have
any difficulty in procuring write direct to :

IPTELEPHONES

LIMITED
67/73 Kingsway, London, W.C.2.

Telephone: HOLborn 3271/3.

,,5,s515572°5Really comfortable in wear and
very light. Three resistances -

120, 2,000 and 4,000 ohms,

One Price 15 f_

con
"0.K

IN EVERY WAY"
Says Mr. F. J. Camm.
"I have now had an opportunity of
submitting your baseboard type Short
Wave Valveholder to extensive tests.

or- " I first of all tried it with a short-wave
receiver which suffered from microphony.
It gave markedly improved results. I
next tried it in a short-wave receiver
using another well-known make of valve -
holder, and the results were equally good.
Finally, I tried it in an ultra short-wave
receiver, where, as you know, com-
ponents need to be meticulously correct
in order to avoid noises and variations
in inductances caused by the movement
of the wires.
" I therefore pass the design as
O.K. in every way."

hicti

Clix Type V.8.
Specified for the
"TELEVISION

TWO"

LECTRO LINX LIMITED
79AROCHESTER ROW. LONDON SW.I

OVER 50 TYPES

Every Battery and Mains Set can be vastly im-
proved provided you replace all "tired " valves

with their modern Hivac equivalents.

Why put up with distortion, lack of volume
and sensitivity, when for a small sum you can

modernise your receiver.

Vol 1 VACTHE SCIENTIFIC
VALVE

BRITISH MADE

THE SIGN OF A GOOD VALVE
Have you had particulars of these special

types ?

HIVAC SHORT-WAVE VALVES
HIVAC HARRIES VALVES
HIVAC MIDGET VALVES

MR. F. J. CAMM SPECIFIES HIVAC
FOR THE "TELEVISION TWO"
Details of all Hivac types sent free for postcard request

High Vacuum Valve Co. Ltd., 111-117 Farringdon Road, E.C.1
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LESS EXPERIMI
NOT for many years has the amateur

radio enthusiast had such a splendid
opportunity to explore " undeveloped

territory " as he has to -day. Many of us
remember the thrills we got in those now
distant days when after many hours pa-
tiently spent constructing a new receiver,
we succeeded in getting signals through
from some distant station which had hith-
erto proved unattainable. Many of us also
can, no doubt, remember listening to
amateurs testing on the old 440 metre
amateur wave -band.

Do you realise that the ultra -short waves
are at the moment in probably a rather less
developed state than were our present
broadcast bands in 1923 ? The possibilities
of these ultra -short waves can scarcely be
exaggerated. Preconceived notions regard-
ing " purely optical range " have already
been proved ridiculous. All scientific theory
with regard to these frequencies has " gone
up in smoke," and it is only with the aid of
the ordinary amateur enthusiast that a new
and accurate conception of the behaviour of
the ultra -short waves can be obtained.

Whereas in 1923, really practical com-
ponents were few and expensive, even simple
apparatus costing many pounds, to -day it is
quite unnecessary to spend more than almost
the same number of shillings to obtain com-
ponents of incomparably greater efficiency.

The receiver described is inexpensive to
build and highly efficient in operation, and
forms an excellent introduction to ultra -
short wave working. Points of interest are
(1) Extreme constructional simplicity, (2)
Use of the special new " Harries " valve
developed by the High Vacuum Co., (3) No
coil changing.

500,000
OHMS RI

C>
C>
C>

C>

M FD
C2

002
MFD
C3

MFD

THE TELEVISION
TWO

The Hivac spec-
ial detector valve,
apart from its in-
ternal construction
being developed
for short-wave
work, has the grid
brought to a con-
nection at the top
of the valve, the
normal grid pin tie-
ing unconnected.
The Harries output
valve is inter-
changeable with
the pentode type,
the Harries valve
differing in that it
has no suppressor
grid, its special
construction giv-
ing improved
characteristics. On
account of there

The circuit diagram.

--OHT-

being one electrode less, the valve cannot
be termed a pentode, but this makes no
difference so far as the connections are
concerned.

The Circuit
The circuit chosen is of the super -regen-

erative type, and as the detector is self -
quenching, there is no separate oscillator
valve required. The output from the de-
tector is fed through a 3 : 1 L.F. transfor-
mer to the output valve. The resultant
signals are of sufficient strength to work a
small permanent magnet speaker, and this
method of reception is to be recommended,

A three-quarter
front view of the

receiver, showing the neat
and compact layout.

since the output on headphones is absolutely
deafening.

For those readers who are unfamiliar
with the principles of super -regeneration,
the following brief description will be of
interest. It is well-known that a valve is
in its most sensitive condition when it is
oscillating. For the reception of speech
and music, however, it is obviously im-
possible to use it in this way, consequently
for telephony reception a valve has to be
used in the " just not oscillating " state.
In super -regenerative reception, a separate
series of oscillations are generated at a low
frequency, usually of the order of 20 Kc.
per second. This frequency is known as
the " quench frequency," and the oscilla-
tions are allowed to mix with the normal
oscillations. This process leads to a condi-
tion in which a loud rushing sound is heard
all the time no signal is being received.
Immediately a telephony signal is tuned in,
the rushing sound dies down very. much in
strength, and the signal comes through free
of distortion. The amount by which the
rushing sound (quench noise) diminishes
when a signal is tuned in, depends upon the
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THE " TELEVISION TWO " COMPONENT LIST
One U.S.W. Tuning Condenser (S.W. 106) (Bulgin).
One L.F. Transformer (3/1) (B.T.S.).
One Extension Rod (4 in.) (Bulgin).
One 4 -pin S.W. Baseboard -mounting Valveholder (Clix).
One 5 -pin S.W. Baseboard -mounting Valveholder (Clix).
One On -off Switch (type S. 80) (Bulgin).
One U.S.W. Choke (type H.F. 21) (Bulgin).
One 50,600 ohms Potentiometer (VC 36) (Bulgin).
One 500,000 ohms Resistance (1 watt) (Dubilier).
One .005 mfd. Fixed Condenser (tubular) (Dubilier).
One .002 mfd. Fixed Condenser (tubular) (Dubilier).
One .0003 mfd. Fixed Condenser (tubular) (Dubilier).

Wooden baseboard, size in. x 6 in. (Pete Scott).
Aluminium panel, size 8 in. x 1 in. (Pete Scott).
Two valves (types D210/SW, Y/220) (Hivac).
Quantity No. 16 S.W.G. bare copper for coil (Bulgin).
Quantity No. 18 tinned copper for wiring (Bulgin).
Flex leads for battery connection (Pete Scott).
Two lengths of sleeving (Pete Scott).
Two terminal blocks with A, E and L.S. terminals (Belling Lee):
Four plugs, GB GB -, HT -, HT + (Belling Lee).
Two spades, LT -, LT + (Belling Lee).
One component bracket (Pete Scott).
Telephones (Ericsson).
Loud speaker -37 J (W.B.).
Accumulator -2 -volt (Exide).
Batteries, H.T. 120 volts, G.B. 9 volts (Drydex).

strength of the signal itself. For a strong
signal, the background is dead silent, and
in an efficient receiver such as that de-
scribed, even very weak signals can be
easily understood. The amount of quench
noise is controlled by the potentiometer on
the right of the panel.

There are very few points in the construc-
tion which will not be clear from reference
to the diagrams. The coil should be wound
with No. 16 s.w.g. copper wire, and consists
of four turns wound on a 1 -in. diameter
former. The former can be of practically
any material so long as the diameter is
correct. The wire should first be straight-
ened by stretching slightly, and the four
turns wound touching each other. After
winding, the former should be removed and
the turns spaced out until there are approxi-
mately 2-3 diameters of the wire between
the adjacent turns. When winding the
coil, don't forget to leave sufficient wire at
each end for connecting to the terminals
of the tuning condenser. Approximately
1 inches each end are required.

Operation
When you have completed and checked

over the wiring and are ready for the first
tests, the following notes will be found
helpful. Set the tuning condenser at
minimum capacity, and using a full 100
volts H.T., or 120 if available, slowly rotate
the potentiometer control until a loud
rushing sound is heard. Increase the
capacity of the tuning condenser and a
point will probably be found where the
quench noise ceases. When this happens,
the potentiometer should be readjusted.
If the set has been carefully constructed
and wired it will be found that a setting
can be made of the potentiometer that
enables quench noise to be heard through-
out the entire tuning range. Having as-
certained that the receiver is functioning,
an aerial can be connected, AND HERE IS
ONE OF THE MOST IMPORTANT POINTS OF
THE ENTIRE SET. The aerial should consist
of not more than 10 ft. of wire, erected if
possible vertically. On no account should
this be directly connected to the set, but
must be loose -coupled in the following
manner. A short length (about 3 inches)
of thin rubber -covered flexible wire should

be wound as tightly as possible round the
end of the aerial. Note.-Under no circum-
stances must the insulation of this wire be
removed. This flex and the aerial itself

111 I IIIII,

form a small condenser. One end of the
short length of flex having been bared, it is
then connected to the aerial terminal of the
set. This method of aerial coupling may
be a little crude, but it will be found very
suitable for use with receivers of this type.
To adjust the degree of coupling, it is only
necessary to unwind a little of the flex from
round the last 3 in. of the aerial. An earth
terminal is provided, but the use of an earth
is not essential, and its utility appears to
vary in different localities, probably owing
to slightly different aerial erections.

This receiver, when used with the value of
coil and condenser specified, will tune
wavelengths between approximately 4.75
and 8.5 metres. This range enables the
5 -metre amateur band to be tuned and also
both the vision and sound transmissions
from the Alexandra Palace Television Sta-
tion. Tested in the S.W. London district,
25 miles from Alexandra Palace, both vision
and sound transmissions were received with
NO AERIAL WHATSOEVER. The addition of
an 8 -ft. length of wire merely hung across
the room fetched in both transmissions at
really good volume on a permanent magnet
moving -coil speaker. The 5 -metre amateur
band was next tried, and here results ex-
ceeded all expectations, two-way duplex
telephony communication being carried on
with another local amateur transmitting
station without the slightest trace of inter-
ference from my own transmitter working
only a matter of 3 ft. away, with the re-
ceiving aerial actually running within 6 in.
of the transmitting aerial !

6:6'.-/17-7L. HT- 6 8±

The wiring diagram. A
lead is omitted between the
aerial terminal and anode

of VI for clarity.
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Panel Mounting S.W. Condenser
A special one -hole fixing vac fable
condenser elith I -in. dia. shaft.
Electrically -silent and smooth
movement. Max. cap. 60 µµF.,
Min. cap. approx. 6 µPP.
List No. S.W.106 Price 5/9 each.
List No. K.14 Knob

Of required) -. Price Ofd. each.

SPECIFIED
IN THIS ISSUE FOR

THE

"TELEVISION
TWO"

Acclaimed by both trade and
public journals as the leading
manufacturers, components
by Bulgin are known all
over the world. All the
components necessary for
Television reception, both
sound and vision, are covered
by the Bulgin range.

IBNILIGIIIN
List ALSO SPECIFIED
No. each

V.C.36 50,000 SI Pot'meter 3/6
S.C.10 .0 ILF. Condenser 2/4
H.F.21 U.S.W. Choke . . . 1/3
E.H.2A 6 -in. Extension Shaft 1/6,
B.C.3 5 -way Battery Cord 1/6

r-- -SEND FOR 116 -PAGE- - -
CATALOGUE

L.F. Transformer
A popular crud inexpensive
model of the highest charac-
teristics and efficiency. Col-
oured leads for connection.
Turns ratio]: 4. Even res-
ponse, 100 rte. to 10,000 cis.
List No. L.F.37

Price 613 each.

To A. F. Bulgin & Co. Ltd.,
Abbey Road. Barking.

Please forward me a copy of your Catalogue No. I
156, for which I enclose 3d. stamps.

Name

(Please use block letters)

WATER TURBINES

716 Carr. Paid

17/6 Carr. Paid

316 Post 5d.

These Water Turbines, of an
entirely new design, are con-
structed to work from any house-
hold water tap. Both models are
amply powerful enough to work
dynamos, small tools, fans, etc.

JUNIOR MODEL
(as Illustrated)

Specification : Solid brass flywheel,
steel shaft in hard brass bearings,
inlets and exhausts in polished brass.
Two impellors running in separate
chambers are fitted, giving a speed
of .1,5oo R.P.M.

SENIOR MODEL
(as illustrated)

The specification of this model is
similar to the above as regards con-
struction. Three impellors fed by
separate jets are fitted, giving a
power over double the smaller model.
Three -speed pulleys are also fitted.

MAINS TRANSFORMERS
For 2001250 volt A.C. mains, transforms
down to 3, 5, and 8 volts. Bakelite case
with enclosed connection sockets. Suitable
for working motors, bells, and all electric
toys off the mains, without possibility of
shocks.
Complete with instructions.

HOLBOROW, BEALL & Co.
Dept. m.P.3,7 GORDON ROAD, LEEDS, 10

AN ASTOUNDING OFFER

TO EVERY HANDYMAN!

Full Instructions for making
1,000 Articles of Furniture,

including :

Kitchen Cabinet
Sideboards
Bedroom Suites
Easy Chairs
Baby's Play Pen
Pedestal Lampstand
Coffee Table
Chippendale Cabinet
Gate-leg Table
Writing Bureau
Jacobean Chair
Chesterfield Settee
Bookcases, Billiard Table
Domestic Woodware
Office Furniture
Poultry Houses
Garden Furniture
Greenhouses, etc.

You may examine this great guide to woodwork-
ing for seven days, absolutely FREE, and then
retain it, if you wish, for one-half the original
published price. The edition we offer you is
specially bound in full pluvuisin and the number of
sets available is strictly limited. Send NOW
for this great work and examine it for seven days
free of all charge and obligation. After examina-
tion you may either return it at our expense, or
keep it for the small initial payment of 2s. 6d.

The Practical
Woodworker

6,000 Photos, Working Drawings, etc.
This comprehensive and complete guide to wood-
working is invaluable to both amateur and expert.
With its aid you can turn out work that has the
" professional " touch and finish. You can
SAVE POUNDS by making your own furniture, or
MAKE POUNDS by selling your work at a hand-
some profit. Even if you have never done any
woodworking before, it does not matter. This
book tells you what tools to use, how to put up
your bench, what woods to use. Then with the
aid of thousands of illustrations and working
drawings, it shows you how to make nearly 1,000
articles. Everything is so clear it is as good as
having a master -craftsman standing by you telling
you what to do at every turn. Advanced workers
will find in " THE PRACTICAL WOODWORKER'
articles on period furniture, woodcarving,

inlaying, upholstery, etc.

LIMITED NUMBER ONLY

To -morrow may

be Too Late

"PRACTICAL MECHANICS" SPECIAL FREE EXAMINATION FORM
To The WAVERLEY BOOK CO., LTD.,

96-97, Farringdon Street, LONDON, E.C.4.
Sirs,-Please send me, carriage paid, for Seven days' Free Examination, "THE
PRACTICAL WOODWORKER " in four volumes specially bound in Full Pluvuisin.
It is understood that I can examine the volumes for seven days from their receipt by
me, and if I then do not wish to keep them, I may return them on the eighth day,
and there the matter will end. If I decide to keep the work I will send you, on the
eighth day, a confirmatory payment of 2s. 6d. and commencing thirty days thereafter
I will send ten further monthly payments of 3s. each, thus completing the special
purchase price.

SPECIAL CASH PRICE WITHIN 8 DAYS IS 30s.

Name

Address

Parent's signature
Occupation required if under 21

State if Householder Date

PLEASE FILL IN ALL PARTICULARS ASKED
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Interesting
MANY listeners already own a stan-

dard broadcast receiver in which no
provision is made for the reproduc-

tion of gramophone records. It should be
remembered that there is not the slightest
difficulty in incorporating the pick-up in the
standard wireless receiver, and it is not
even necessary to alter the wiring of the
receiver in order to do so.

An Adapter Included
A simple adapter may be included merely

by removing a valve from the valveholder,
plugging the adapter into the valveholder
and then replacing the valve in the adapter.
Terminals on the latter device enable the
pick-up to be connected, and to prevent
the radio signals from being heard the set
may simply be detuned. This is, of course,
the cheapest and simplest modification,
and to keep down the cost a simple, cheap
portable gramophone of the acoustic type
may be employed, with the ordinary sound -
box replaced by a simple pick-up. A unit
of this nature may be obtained for 5s. and
is illustrated in Fig. 1. This Cosmocord
pick-up is fitted with a tone -arm adapter
with clamping screw, which enables it to
be fitted to practically any standard tone
arm, and a 24 in. length of silk connecting -
cord is fitted. The response curve of this
little unit is remarkably good.

Dearer Models
Where an attempt is being made to erect

a more substantial type of radiogram, a
good electric- motor should be obtained,
and the receiver converted into the com-
bined apparatus. Then a better type of

pick-up, preferably one in cor-
porating a volume control should
be fitted, and there are four other
models in the Cosmo cord range.
Two single pick-up heads, smilar
to Fig. 1, are obtainable at 10s. and

" Power Wiring Diagrams," by A. T.
Dover, M.I.E.E., Assoc.A.I.E.E. 216 pages,
272 line and half -tone illustrations. Pub-
lished by Sir Isaac Pitman & Sons, Ltd.,
London. -

AS the title suggests, this book is chock
full of clear and well -prepared dia-
grams for almost every conceivable

type of electrical device and switching
system. Additionally, there are ten useful
tables for items such as " Full -load Currents
of D.C. and.A.C. Motors," " Current ratings
of Cables," " Volt-amperes required by
A.C. Switchboard Instruments when used
with Current and Voltage Transformers."
There are also five pages devoted to  con-
ventional signs as used in the diagrams, and
the following section of the book is divided
into eleven sections, which include ; Direct -
Current Generators and Balancers, Arc -
welding Generators, Power Transformers,

Radiogram
Details of Some Useful Acces-
sories for the Reproduction

of Gramophone Records

15s. 6d. and another model, No. 176, costing
17s. 6d., is available as a ready -built bake-
lite unit with volume control. This has a
2,000 ohm winding and the needle move-
ment is very free, thus preventing undue
wear on the record. Three feet of silk
braided connecting -lead are provided, and
the rear part of the pick-up carrier -arm is
prdvided with a substantial base for attach-
ment to the motor -board. In the De Luxe
class there is the model shown in Fig. 2
which is sold at 25s., complete with a sup-
port upon which are mounted two needle

- 

...--
Fig. 1.-An inexpensive Pick-up from the Cosmo-

cord range.

cups. This particular model has a 6,000 -
ohm winding, and a unique method of reed
suspension is employed. This dispenses
with the usual type of rubber suspension
system and provides a perfectly free move-
ment for the armature in all directions

Fig. 2.-(left)
The 25s. De
Lure Pick-up,
and Fig. 3.-
(right) The
Ad -a -gram
Playing Desk.

The Editor is always pleased to advise
readers on the selection of books.

and finally Automatic Voltage Regulators.
There is also a five -page index, which is

well cross-referenced. The book is emin-
ently suitable and in convenient form for use
by students as well as practising electricians.

" Simple Home Electricity with Care and
Repair of Appliances," by Mary Gilbert,
M.C.A., M.I.H. Price 2/6, 108 pages, 27
illustrations. Published by Sir Isaac Pitman
& Sons, Ltd., London.

January, 1937

Units
other than up and down. This results in a
more faithful reproduction and freedom
from " chatter."

Playing Desk
Where it is not desired to build a new

cabinet or a standard table receiver is to be
used for radio and gramophone reproduc-
tion, one of the neat Cosmocord playing
desks may be used to solve the difficulty of
accommodating the motor and pick-up.
Model 84 is illustrated in Fig. 3, from which
it will be seen that this consists of a neat
shallow cabinet with drop front. When
this is lowered the table carrying the
motor is drawn forward to enable the record
to be placed into position and the needle
to be placed in the pick-up. The front may
then be closed to exclude surface noise.
The receiver may be stood upon this
cabinet and will form a neat and compact
radiogram, entirely self-contained. To ac-
commodate the record -storage problem
a further model is manufactured by the
Cosmoeord company, in which the lower
part of the cabinet (which resembled the
standard radiogram cabinet) is used as a
storage cupboard, and the playing desk
forms the upper portion, upon which the
usual table model radio receiver may be
placed.

LATHE WORK FOR
AMATEURS
By F. J. CAMM

96 Pages

1/- or I/2 by post from Geo. Newnes
Ltd., 8/1 1Southampton Street, W.C.2

AS increasingly greater use is made of
electricity and electrical appliances in
the home, the housewife should have

at least a vague idea of the principles and
use of the apparatus. In this book the
author sets out to give, in non -technical
language, the information required by the
woman of the house.

After explaining the meaning of electrical
units the book goes on to show how the
greatest value can be obtained from the use
of electricity. Other chapters deal with
lighting-choice of lamps, switching, etc. ;
repairing a blown fuse; fitting flexible
cords ; remedying failures ; simple repairs
of electric irons, vacuum cleaners, and so
forth. The book is comprehensive without
being tedious, and deals only with those
points which can be successfully and safely
tackled by a woman of average intelligence.
It is well and pleasingly written and contains
a satisfactory number of good illustrations.
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A design for a cushion cover.

BATIK dyeing is a process of fabric
decoration which is very popular in
Java. It is distinguished from other

forms of surface decoration, such as cotton -
printing and stencilling, by its marbled
appearance, or network of fine lines known
as crackle. Batik can be used for cur-
tains, cushion -covers, screens, chair -backs,
and anything else ornamental. In Czecho-
slovakia it is used to make patterns on
Easter eggs. Beautiful colour effects are
obtainable. Silk is the easiest of all ma-
terials on which to work, but JaPanese or
any pure silks of a lighter variety are
suitable for the purpose.. Crepe de chine,
ninon, and georgette all produce good re-
sults, if they do not contain dressing, and
very attractive silk scarves and hand-
kerchiefs can be made.

Tools and Materials
Camel -hair brushes Nos. 2, 9, and 12, also

a flat brush for borders, and a fitch-hair
brush for applying wax to broad surfaces,
will be needed. Ordinary paraffin wax
may be used though there is a specially
prepared wax made. A spirit lamp, dyes,
a small aluminium saucepan, and a glass
stirring rod for the dye bath will also be
necessary.

The Tjanting tool, or Javanese batiking
spoon, has a small receptacle for wax and a
spout at the end through which the hot
wax flows. The successful student may
like to experiment on wood with a batik
pencil. This is rather like a stylo pen, but
it is made to hold sticks' of wax. When
held over a flame the wax melts and flows
through the point.

To save expense, household dyes can be
used, though the specially manufactured
dyes are easier to handle.

Designing
Bold, simple patterns are the best. Re-

member, those parts of the design which are
waxed will remain the original colour ' of
the material after it is dipped in the dye
bath. Where the wax splits the dye will
penetrate and produce the crackle referred
to above. A more decided crackle can be

BATIK DYEING
An Effective Method of Decorating Fabric,

which is Used Extensively in Java

obtained by crushing the waxed parts in
the hands before the final dipping.

Preparing a batik is not unlike making a
design for appliqué. Draw your design on
transparent paper to the size required, and

Repeating patternpattern for a silk handkerchief, showing he
crackle.

MATERIALS REQUIRED

Brushes, Nos. 2, 4, and 9, for colours or
wax.

Specially prepared wax.
Spirit lamp for melting wax.
Glass stirring rod.
Specially prepared dyes.
Tjanting tool.
Transparent paper, 30 in. wide.

pounce it by pricking round the outline
with a darning needle or a tracing wheel.
Now fix the tracing into position on the
material, dip the pouncing pad (a tight roll
of felt) in powder colour or crushed char-
coal, and rub well over the entire surface.
A wad of soft rag or cotton wool can be
substituted for a pounce. The design is
now ready to be pinned to the stretcher.

Waxing
Melt a small amount of wax (this will not

dry and set hard when it is on the brush)
over a spirit lamp, but do not let the wax
boil. Dip your brush into the hot wax and
fill in the design. The wax should pene-
trate the material if it is at the correct heat,
so that no dye can reach the waxed parts.
If there is any clogging, put the brush in the
wax again to be reheated. If preferred,
apply the wax with a Tjanting tool which is
very useful for outlining. Do not let the
spout touch the material, or this will close
the hole and stop the supply of wax. When
the Tjanting tool cools put it back in the
saucepan so that the hot wax will melt it.
Work as quickly as possible.

Another method is to outline the design
with a fine brush and fill in with a larger
one. It is important that the edges should
be clear.' Before dipping in the dye bath,
see that the wax has penetrated the
material, and, if not, apply a second layer
of wax on the wrong side. When this is
done, soak the fabric in cold water.

Dyeing
Mix the concentrated dye with cold or

tepid water, and test it on a spare piece of
wet material until the desired colour is
arrived at. The dye always dries lighter.
It is advisable to protect the hands from
stain by wearing india-rubber gloves.
Plunge the fabric into the dye bath, keeping
it well below the surface and move it about
with a glass stirring rod. When the colour
is deep enough, take it out and rinse well
in cold water. Lay the fabric on a table or
smooth board and dab it with a cloth to
remove excess of moisture. Pin out to dry
to avoid streaky effects, and keep fiat
while drying. Any heat will cause the
wax to rim.

After the first dyeing, the fabric must be
allowed to dry thoroughly and if more than
one colour is used, repeat the process de-
scribed above. All parts remaining the
colour of the first dye are re -waxed, the
material is again soaked in cold water and
is then dipped in a bath of the second
colour. Rinse and pin out to dry after
each drying and always use the lightest

A Czechoslovakian border design. A suggestion for batik. A Javanese border design.
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colours first. Small spots of colour can be
added with a brush so that the greater part
of the surface need not finally be re -waxed.

Removing the Wax
When it is dry, lay the material between

sheets of brown paper and remove the wax
by ironing with a hot iron. If traces of
pouncing and wax remain, they can be
removed by immersion in petrol, which is

also the best way of cleaning batiks when
they are soiled. The beginner is well ad-
vised to start with small articles such as

(Right) Repeating a
pattern in three colours
or dipping for a scarf
border. (Below) A
Tjanting tool or Javan-
ese batiking spoon.

scarves and handkerchiefs, which look well
when finished with a rolled hem. Dyes
which cannot successfully be used together

are red and green, also orange and purple.
Brushes should be washed after use.

Wooden stretchers for small designs and
rug frames for larger ones, are comfortable
to work on.

IN a past issue of PRACTICAL MECHANICS
(September 1935) an article appeared on
electro-plating which included some ex-

cellent hints on simple plating lay -outs for
the home experimenter. The present sub-
ject is unfortunately not quite so simple as
to enable the amateur to carry out for him-
self the spraying of metals or Other surfaces,
with metal-it is, as yet, a rather skilled
operation and, as far as the author is aware,
no really convenient appliance for home use
is yet on the market. Aluminium, gold,
lead, nickel, silver, tin and zinc have been
successfully sprayed on to surfaces, while,
on account of the rapidity of the process,
there is hardly any oxidation. It is prob-
able that electro-plating on iron, of brass,
bronze, copper, silver and gold, will hold
the field for some years to come, as these
metals, when sprayed, do not seem to pro-
duce a sufficiently homogeneous coating to
prevent the iron or steel corroding and
rusting when brought into an acid atmos-
phere, or in contact with electrolytes.

Preparation of the Surface
Prior to metal -spraying it is necessary to

roughen all surfaces ; this is done either by
sand -blasting or by blasting with steel grit
so that a rough mesh -like effect is produced
on the metal. Such a fine structure in a
way matches the size of the particles of the
finely divided metal in the molten spray.

Cleanliness is essential, of course, metals
in the finest state of division simply will
NOT adhere to any surface unless it is
absolutely free from dirt, the same pre-
cautions which have to be taken in electro-
plating are likewise important in hot metal
spraying. A deposit appears to be made
up of countless granulations formed as each
particle rapidly cools. These particles before
solidifying become coated with a minute
film of oxide but this does not prevent the
entire deposit from holding firmly together
by the partial fusion of each semi -fluid
particle, the whole coating adhering to the
actual metal surface through the minute
net -like surface effect of sand -blasting.

Method of Melting
The metal in its transit from the blow-

pipe feed consists of many millions of iso-
lated globules of molten metal which par-
tially flatten themselves against the surface
to be coated, as the result of an intense
collision or, if we like, through a heavy
bombardment, somewhere in the neighbour-
hood of a speed of 12 miles -per -minute.
Each particle has a diameter approximating
a hundredth of a millimetre.

The fact that a fine wire when placed in
the hottest zone of a blow -pipe flame be -

THE SPRAY METHOD OF
COATING SURFACES

WITH METAL
By FRANK W. BRITTON, D.Sc.

comes white-hot and then molten-forming
globules, is the basis of the metal -spray
process. If the globules of fluid metal fall
into the path of a high -velocity current of
gas, they are immediately broken up into a
continuous stream or spray of molten metal.
A blow -pipe, incorporating a suitable high-
pressure gas supply nozzle forms the spray -
metal tool.

According to the metal used for spraying
so is the structure of the surface produced.
The essential difference between the struc-
ture of a casting lies in the fact that in the
latter, there is an almost continuous layer
(upon layer) of fine metal particles separ-
ated by the inclusion of imprisoned gases.
Whereas, in a sprayed metal surface, in-
stead of such gas spaces there are minute
films of oxide separating each particle. A
considerable difference attaches to the close
structure produced by the metals of lower
melting point. In this case, the particles
are much smaller and form a far finer spray
than metals like nickel, gold, etc. This
fact renders it necessary to give a thicker
coating of the higher melting -point metals.

Slight Oxidation
We mentioned that there was a slight

oxidation of the molten particles themselves
on reaching the metal surface, but this does
not apply to the metal wire itself in its
passage from the blow -pipe flame to the
surface. Proof of this is witnessed in the
complete freedom from burning of magne-
sium, of all metals. As in the case of metal -
hardening by rapidly bombarding it with
blows (or the impingement of steel balls as
in the later methods) so in metal -spraying,
the film of deposited metal is slightly harder
than the same metal when cast, while its
density is a little less. These slight varia-
tions make for certain alterations in the
working of sprayed -metal articles, such as
higher speed and lighter cut when machin-
ing, chiefly perhaps to prevent peeling of
the particles by cutting directly through
them, instead of " cut -shearing " them.
Polishing offers no difficulty whatever, the
usual methods being used.

Of all metals, aluminium probably offers
greatest scope in industry, both on account
of its durability on exposure and fairly good

conductivity. It is notoriously difficult to
electro-deposit aluminium-results are so
uncertain. I remember, some years ago, when
experimenting with chromium -plating,
I made use of an aluminium anode and,
with an outrageously high voltage around
200, current density of 5 amperes per square
foot of article to be plated (cathode), and a
concentrated chromic acid bath, obtained
a most satisfactory deposit of aluminium.
A spoon, so treated, is still in existence and
has been fairly well used for five years or so,
and I still have some specimens of iron
screws and nails, also a small sheet of
aluminium -plated brass, which, by the way
were not quite so successful as the spoon,
but nevertheless somewhat of a curiosity in
the way of accidental plating. The strange
thing too, was the fact that I obtained
almost as good results with a voltage of 6,
although the film was more or less oxidised
and matt. Aluminium, as far as its electro-
deposition is concerned, is a most evasive
sort of metal, far and away better results
apparently having been obtained by the
spraying method.

A Strong Film
The aluminium film or oxide is remarkably

strong and the metal adapts itself admirably
for spraying even for large areas and bulky
structures. Temperature of working is
rather critical, above a certain limit rapid
absorption takes place and, as a protective
coat the deposit becomes useless, this tem-
perature limit is 970° C.-this being about
310° C. above the melting point of alumin-
ium. Iron articles which are spray -treated
with aluminium form an exceedingly hard
alloy with the latter which then oxidises to
form a scale -free coating. Alternate spray-
ing of aluminium and zinc is most advan-
tageous in many instances, successive layers
of the two metals producing a most adherent
protection.

Tin and Lead Spraying
The two metals, tin and lead adapt

themselves to the spraying process for the
former, on account of its feeble reactivity,
is ideally suited to the preservation of
foodstuff and is one of the most useful of
the common metals. Unfortunately, it
seems that sprayed tin requires to be of a
fairly good thickness considering the rather
porous nature of the metal. Most pots, pans
and other culinary utensils need only a
light deposit of tin which is ordinarily too
porous, so to overcome this, the film is
coated with a layer of varnish.

(To be continued.)
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AROUND THE TRADE
New Lines Introduced by the Manufacturers
A Free Jig -saw Puzzle

FITTING together the pieces of a jig -saw
puzzle is extremely fascinating and in-

teresting. Those readers interested in this
type of puzzle should drop a line to The
Rawlplug Co., Ltd., Rawlplug House,
Cromwell House, Cromwell Road, London,
S.W.7, mentioning this journal, and they
will be only too pleased to send a puzzle,
free of charge, by return.

Villiers Engines

THE Villiers Engineering Co. was estab-
lished in the year 1898, and since its

foundation has manufactured high-grade
cycle and motor -cycle components.

The first Villiers two-stroke engine was
made in 1913, and since that date the
company has specialised in the production
of two-stroke engines, with highly success-
ful results. Year by year the annual out-
put has increased, with the result that this
firm are to -day the largest manufacturers
of small internal-combustion engines in
Europe.

Upwards of 300,000 Villiers engines have
been made, and the 'factory not only pro-
duces its -own flywheel magnetos and car-
buretters, but makes all its own steel
forgings, castings, and all other parts down
to the smallest nuts and bolts.

Make a Success of Life
" KNOW thyself " is wise advice. Once a

person knows himself he will find that
he has a certain sphere of usefulness to him-
self and to others. He has also a certain
amount of energy to spend in attaining and
maintaining that place in the world which
is his place, and his alone. In the vast

majority of cases that store of energy is far
greater than he thinks it is. Pelmanism
will show you how to discover' that latent
energy and, having discovered it, how to
use it. It also shows you how to get your
feet on the ground, and set on the path that
leads to your success. Write now to the
Pelman Institute, Pelman House, Blooms-
bury Street, London, W.C.1, for their free
booklet, which gives complete details of the
course.

00 Gauge Railways
HAMBLINGS, 10 Cecil Court, W.C.2,

have recently produced their latest cata-
logue in which is listed a large range of 00
gauge accessories. Also are listed a num-
ber of locomotives and rolling stock. In-
terested readers should write to the above
address for this catalogue which costs 4d.

Nursery Rhyme Lamp Shades
THE General Electric Co., Ltd., has intro-

duced a pleasing range of novelty shades
for use with Osram decoration lamps.

The shades, which are bell -shaped, are
moulded from coloured bakelite, and are
2 in. diameter at the bell end, and 2 in.
high. The colours are red, white, green,
blue, yellow, and flame, and each shade
carries a coloured pictorial representation
of a popular nursery rhyme. The shades
are neatly packed 12 in a box, which is
attractively adorned with nursery rhyme
figures and lends itself admirably to win-
dow- or counter -display settings. A set of
one dozen shades costs 5s.

Ample stocks to meet demands are avail-
able, as well as a range of attractive
descriptive literature to help in popularising
these new novelty shades.

OUR. BUSY INVENTORS

Signposts for Reserve Seats
THOSE privileged folks who can afford a

reserved seat in a theatre will be inter-
ested in a new device for enabling them
easily to find the seats allotted to them. It
is usual for the rows of theatre seats to be
lettered or numbered, but these signs are
not always readily seen, especially in cinemas
in which the light is subdued. The aim of
the inventor has been to illuminate these
letters or numbers in such a manner that
the light in the theatre is not appreciably
increased. According to his device, the
end seat of a row is provided with a panel
of translucent or transparent material with
an indicating mark thereon. A source of
illumination is placed so that a beam of
light is directed upon the edge of the panel.
This arrangement will help the unattended
searcher to find a seat not reserved for some
other patron of the theatre.

How to Pull the Strings
I N the days of good Queen Victoria, when
the young were initiated into the mysteries

of the A B C, they were introduced to an
anonymous archer whose name began with
A and who shot at a frog. I presume there
are still in this country a number of
archery clubs. The member of such clubs
may be intrigued by a newly devised
appliance enabling them to grip an arrow

and bowstring without injury to the hand.
When this is done by the hand only, even
after very slight use of the bow, it is as-
serted that the tips of the fingers are apt to
become sore. No doubt the fingers of an
expert like the late Robin Hood would
become hardened. But, in the case of the
fair sex, some of whoin are interested in
archery, their tender skin is liable to abra-
sion. The above -mentioned invention com-
prises a pair of pivoted arms, each having
at one end a clamp and at the other end a
handle. The clamps grip the arrow and
the strings of the bow. And this makes for
a happy release.

American Devices
AGLANCE at recent inventions which
hail from the United States reveals some

striking devices. Though I am not yet
able to give full details of these contrivances,
their titles tempt me to lay the reins upon
the neck of my imagination. I write on
the eve of an election on the other side of
the Atlantic. A voting machine which has
been patented there may help the free and
enlightened electors to record their votes
mechanically. One wonders whether a
fishhook extricator is designed to remove
the hook from the gills of the fish or the
garments of anglers. A contraption known
as a " sleep inhibitor," might be con-
venient for keeping awake the audience
during a prosy speech. And a device for
automatically closing a valve, in the event
of an earthquake, will be useful in a country
like Japan. DYNAMO.

PELMANISM
BRINGS OUT YOUR
HIDDEN TALENTS

"'I NEVER THOUGHT I HAD IT IN ME"
Writes a Pelman Student at the end of his Course.

You would always look back on your course
of Pelmanism as the best investment you ever
made. You would feel that something had
happened to you that made your success in
life certain. You would find that your affairs
prospered, your income increased, and that you
had become more confident in yourself and in
your future.
Amongst the defects and weaknesses rapidly
and permanently banished by Pelmanism are :
-Forgetfulness -Mind -Wandering ,

-Depression -Shyness and Diffidence
-Brain Fag -Lack of Confidence
-Weakness of Will -Unnecessary Fears
-Want of Energy -Lack of System
-Lack of Ideas -Procrastination
-Indecision -Inferiority Feelings
Besides banishing these failings, Pelmanism
makes and keeps your brain keen, fresh, vigilant,
and self-reliant, and develops such valuable
positive qualities as :
-Concentration -Cheerfulness
-Observation -Moral Courage
-Optimism -Perception
-Strength of Will -Initiative
-Originality -Ambition
-Mental Energy -Sell -Control
-Organising Power -Personality
-Self -Confidence -Presence of Mind
-Directive Ability -A Reliable Memory
-Conversational -Constructive

Ability Thinking
-all of which are of indispensable value to
everyone who intends to achieve success in
any Business, Trade or Profession, or in Social
or Public Life.
Pelmanism is a sure way to success if you
will give it your loyal effort, your honest
endeavour, and a regular and definite
amount of time until you have completed
the Course. A sustained effort over a period
of but a few weeks will yield you dividends
that will last you your whole life through,
and the Little Grey Books will remain close
at hand, ready at any moment to give you
a steadying encouragement in times of
stress, indecision or fatigue.

" The Science of Success,"
containing full particulars of the Pelman
Course, will be sent free of charge to every
reader who writes for it to -day to the

Pelman Institute,
130, Pelman House, Bloomsbury Street,

London, W.C.1.
Write or call for this free book to -day.

PELMAN (OVERSEAS) INSTITUTES
PARIS: 80 Boulevard Hatusmann. NEW YORE: 271 North
deems., New 'levitate. MELBOURNE: 396 Flinders Lane.
JOHANNESBURG: P.O. Box 4928. DURBAN: Natal Bank
Chambers (P.O. Box 1489). CALCUTTA : 102 Clive Street.
DELHI: 10 Adipose Road. AMSTERDAM: Dantrak 68.
JAVA: Malabarweg, Malang.
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THE GLUE THAT GRIPS!
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PURE VEGETABLE GLUE
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For Joinery, Fretwork, Leather, Model -
making. Repairing Pottery, Glassware, etc.,
and for all purposes where a really powerful
adhesive is required.

Made by the Proprietors of

STEPHENS' INKS
57 ALDERSGATE STREET, E.C.I

ALWAYS READY TO USE

" Are you very short
sighted ?" said Cobb,

Watching Wilkins at work
on a job.

" Farsighted, old
bean."

Came the answer,
" I mean

I'm FLUXITED -that's
one for his nob "

See that FLUXITE is always by you-in the house-
garage-workshop-wherever speedy soldering is
needed. Used For 30 years in government works and by
leading engineers and manufacturers. Of Ironmongers
-in tins, 4d., 8d., 1/4 and 2/8. Ask to see the FLUX-
ITE SMALL -SPACE SOLDERING SET-compactbut
substantial-complete with full instructions, 7/6.

Write for Free Book on the ART OF " SOFT" SOLDERING
and ask for Leaflet on CASE -HARDENING STEEL and
TEMPERING TOOLS with FLUXITE.

TO CYCLISTS I Your wheels will NOT keep
round and true unless the spokes are tied with
Sue wire at the crossings AND SOLDERED.
This makes a muck stronger wheel. if
simple - with FLUXITE - bat IMPORTANT.

THE FLUXITE GUN
is always ready to put
Fluxite on the soldering job
instantly. A little pressure
places the right quantity on
the right spot and one charg-
ing lasts for ages. Price 1/6.

FLUXIT
IT SIMPLIFIES ALL SOLDERING
FLUXITE Ltd.. Dept.P.M., Dragon Works, Bermondsey St., S.E.1

NEW INVENTIONS

The following information is specially supplied to
" Practical Mechanics," by Messrs. Hughes & Young
(Est. 1829), Patent Agents, of 9 Warwick Court, High
Holborn, London, W.C.1., who will be pleased to send
readers, mentioning this paper, a copy of their hand-
book, "How to Patent an Invention," free of charge.

Ladies' Hat Stretcher
THE principle of the trouser -stretcher is

now to be used in connection with
ladies' hats. A new device has for its
purpose the assurance that the hat, when
not being worn, shall keep its shape. At
present, to achieve this object, the crown
is sometimes stuffed with paper. But this
rudimentary method has been surpassed by
the invention in question which consists of
an arrangement of circular wires. The
device is light, can be cheaply made, and is
adapted to fit hats of various size. Thus,
when the headgear of the fair sex is not on
active service, both crown and rim may be
made to retain the design of the hat when
it left the hands of the milliners. This
stretcher will be especially useful in schools,
banks, and factories, in which the hats of
the members of the staff are usually hung
upon hooks.

Anti -rheumatic Penholder
APENHOLDER, for which cuttative pro-

perties are claimed, has made its debut.
It is contended that it will prove an antidote
to rheumatism. The object of the inventor
has been to provide a penholder or a pencil
case which will contain a source of electricity
which will pass into the hand of the writer.
The conductor to complete the circuit is
provided by the fingers of the writer, which
normally possess the necessary amount of
moisture to supply the conditions for pro-
ducing a small electrical discharge. Let us
hope that this anti -rheumatic penholder will
also prevent writer's cramp.

Crib with a Ladder
THE average infant is often loath to retire

to rest, or, to put it in baby language, he
does not want to go to " bye-bye. How-
ever, a recent invention contains a feature
which will tempt the young to go to bed
somewhat earlier than Samuel Pepys. A
crib with a little step -ladder leading up to
it will undoubtedly intrigue the juvenile
mind. This crib is of the usual pattern
With side railings, but one of these is cut
away to furnish a passage opening, at which
point a step -ladder descends. When raised,
this ladder fits into the opening.

Harmless Deception
I T was an American poet who declared

that " things are not what they seem,"
and an innocent deception has been patented
in the United States in the form of what is
termed a " pocket -handkerchief simulator."
The device comprises a breast pocket, from
which there protrudes a pair of tabs re-
sembling two corners of a handkerchief.
There is no complete square of material,
but the public are led to believe that the
wearer is the proud possessor of an elegant
silk handkerchief.

Perfumed Ear -ring
AN ear pendant which is a fount of

fragrance has just been patented. This
novelty, in addition to playing the custom-
ary role of an ear -ring, has a tiny pocket
which holds a charge of concentrated
perfume. DYNAMO.

MODEL AERopLAtivEs

AND AIRSHips

A SeleCtion for the
Modern Handyman
MODEL AEROPLANES AND
AIRSHIPS. This handbook is in-
tended as a guide to the beginner in
model aeronautics. It presents in
clear language the first principles of
aviation and incorporates these in
various forms of simple flying
models. Profusely illustrated.
ACCUMULATORS. An accumu-
lator (whether for wireless or the
car), if properly used and cared for,
is an extremely reliable piece of
apparatus. Proper care and proper
use can only follow a possession of
the knowledge which study of this
book will impart.
SIMPLE ELECTRICAL APPA-
RATUS. Interesting and useful
apparatus, easily constructed, with
which the student is enabled to test
for himself the theory and practice of
electricity as laid down in the text-
books. 138 illustrations.
THE HOME WOODWORKER.
The various examples of woodwork
described in this handbook have been
designed by practical craftsmen.
They are modern in style, and their
construction is well 'within the
powers of the average homeworker
who follows the instructions given.
THE HANDYMAN'S ENQUIRE
WITHIN. Hundreds of practical
ideas and hints-many not hitherto
published. Classified according to
the subjects dealt with, an index
being provided to facilitate speedy
reference.
MOTOR CAR OVERHAUL AND
UPKEEP. There are many to-day
who by undertaking their own
repairs can afford to run a car, and
it is the purpose of this profusely
illustrated handbook to explain how
the owner -driver may carry out most
of the adjustments and repairs which
every car sooner or later needs.
POWER -DRIVEN MODEL AIR-
CRAFT. All about petrol, com-
pressed -air and steam engines,
wheels, carburettors, ignition systems,
rotary engines, etc., with special
constructor's chapters, ranging from
compressed -air models for beginners
to advanced petrol-engined 'planes.
With 13o sketches, diagrams, and
photographs.

NEWNES
HOME MECHANIC

BOOKS
or 1/2 each post free from George
Newnes Limited,8-11 Southampton

Street, Strand, London, W.C.2
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If a postal reply is desired, a stamped addressed envelope must be enclosed. Every query and drawing which is
sent must bear the name and address of the sender and be accompanied by the coupon appearing on page 247.
Send your queries to the Editor, PRACTICAL MECHANICS, !Geo. Newnes Ltd., 8-11 Southampton Street,

Strand, London, W.C.2.

ETCHING ZINC PLATES
INTEND using a coating of Canada

balsam as a resistance in the etching of
zinc plates. I want to dissolve the Canada
balsam in some liquid which is entirely free
from water. This liquid must be volatile.

" Could you give me more details concer-
ning the process of anodising aluminium as
described in Practical Mechanics ' ? I
would like to know the plant necessary for
this process. Also, has the oxide coating
a matt surface after anodising ? Can I
obtain a treatise on this process ?

" Can you tell me the properties of
Xylene ' ? " (E. Gilliam, Leeds.)

THE best solvents for Canada balsam are
chloroform, benzene or xylene. All of

these are volatile.
The anodic oxidation of aluminium is

carried out in several ways. In the first place
a 3 per cent. chromic acid solution may be
used as the electrolyte. Into this is placed
the anode (comprising the aluminium
article) and a lead or iron cathode. The
current is turned on and is gradually raised
to 40 volts during fifteen minutes. It is
kept at that voltage for another thirty-five
minutes and then raised to 50 volts for a
final five minutes. The temperature of the
bath is maintained at 45° C. In a second
method of anodising, a sulphuric acid
electrolyte is used, and the bath is operated
with a constant voltage of from 10 to 20
volts for a period of thirty minutes.

The film of aluminium oxide deposited
by the process of " anodising " is exceed-
ingly thin (approximately one -thousandth
of an inch) and it is very hard and resistant
to adverse influences. Freshly anoded
aluminium may be dyed with certain
colouring matters, the aluminium being
immersed in a dye -bath in a similar manner
to cloth. The dye is attracted by and
deposited upon the oxide film on the sur-
face of the metal.

The anodic film may be obtained in a matt
condition. Usually, it possesses a silvery
sheen.

We are not aware of any special treatise
on the anodic oxidation of aluminium.

Xylene is an inflammable liquid obtained
from coal -tar naphtha. It is really a
mixture of three components, vix. ortho,
meta and para xylenes, which can be
separated from the commercial "xylene "
by chemical means. Commercial " xylene"
has a boiling -point between 136° and
141° C. The liquid is a good solvent for
many substances. It possesses properties
similar to benzene and toluene, but is not
as volatile.

ULTRA -VIOLET RAY
" 1. WHAT substance is used as an

ultra -violet ray filter ?
" 2. Will an ordinary electric light bulb

emit ultra -violet rays-if not, what kind of
lamp will ?

" 3. What chemicals are used for making
flash paper ?" (M. W., Bucks.)

1. Y the term " ultra -violet ray filter "
" do you mean a filter capable of passing

ultra -violet rays or one which filters out
such rays ? A coating of finely -divided
silver upon glass or quartz passes ultra-
violet rays to the exclusion of others. A
solution of wsculin and of most yellow dye-
stuffs or a piece of gelatine dyed with such
solutions filters out ultra -violet rays. A
solution of 0-naphthol-disulphonic acid has
a similar effect.

2. An ordinary electric light bulb is use-
less as a source of ultra -violet rays. Such
rays are best obtained artificially from an
arc lamp or a mercury vapour lamp.

3. There are several types of flash paper.
We believe that the paper to which you
refer is an exceedingly thin paper impreg-
nated with a solution of potassium chlorate
and/or saltpetre.

SORBO RUBBER
" I HAVE a sorbo rubber mat, grey in

colour, which has got very dirty.
" Water does not seem to clean or bring

back the colour.
" Could you please suggest any prepara-

tion which you think would do this ?"
(P. H., Chesterfield.)

YOU will probably get a satisfactory re-
sult by cleaning your rubber mat with

a paste composed of water and fuller's
earth, chalk, or powdered pumice stone.

Alternatively, rubbing over the surface
of the rubber with a rag charged with
xylene or solvent naphtha shduld produce
the desired result.

Again, a similar rubbing with a rag
moistened with a weak (5 per cent.) solution
of caustic soda should give good results.
Be sure, however, to rinse every trace of the
caustic soda away afterwards.

ORGANIC BODIES
" OW are the following substancesHprepared ?

"'1. Acriflavine.
" 2. Phenolphthalein.
" 3. Resorcin.
" 4. Amidopyrin."

(F. H., Co. Meath.)

THE substances which you mention in
your letter are mostly complex organic

bodies which are prepared by lengthy and
intricate processes. Bearing this fact in
mind, we feel sure that you will appreciate
the fact that it is quite impossible for us to
describe, with the detail you require, the
preparation of these materials, since such
description would occupy very many pages.

You can, however, obtain the information
you require from any modern textbook of
Organic Chemistry and Dyestuff Chemistry,
as for example Holleman's Textbook of
Organic Chemistry.

AMAZING
INVENTION

IDEA AND riORD CHART__

riin° ....,,. . 13KAINY
KCIK0.1

,
ERUDITElxµusvrINTELLIGENT
LEARNED

PA RKLING
LITERATE
PROFOUND
SCHOLARLY
VERSED

IGNORANT
ILLITERATE
UNEDUCATE
UNINFORMED
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FREEGives the Right
Word at a Glance

This wonderful Idea and Word Chart is of priceless
value. Simple and easy to use, it gives the exact word
you want, when you want it. It puts words and ideas
at your finger-tips. It steers your thoughts into those
amazing word channels that make your talks, letters or
any use,you make of words sparkle with brilliance, charm
and power. Gilbert Frankau says : "It is a big advance
on anything hitherto produced.. . . It is the best adjunct
that I have so far discovered . . . henceforth it is not going
to leave my desk." Every writer and speaker of English
is invited to send for a free copy of this wonderful
Chart. No cost-no obligation.

PSYCHOLOGY PUBLISHING
(Dept. PR/I-IV2), CO., LTD.
3,5&12 QUEEN ST., MANCHESTER,2

An Absorbing Abby
BUILDING A STUART MODEL IS
AN ENGROSSING PASTIME, AND
THE RESULT A CONTINUOUS

PLEASURE

We Illustrate :

STUART
NO. 10.
High Speed
Steam Engine.

Bore 1".
Stroke r.
Each set is quite
complete-
drawings and
instructions are
included.

If you have a lathe-
The rough castings 8/6

If not-
Fully machined set - - 18/6
Ditto, with all holes drilled

and tapped - - - 25/ -

This and many other Stuart engines are
fully described in the 80 -page CATA-

LOGUE No. 3, 6d. post free.

STUART TURNER LTD.
HENLEY- ON - THAMES
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MAKE IT
FOR KEEPS

Fix it with
'CASCO:the
Glue that
sets like
cement
Half the battle in making things at home is to get the
pieces fixed together -securely -so they will withstand
rough usage, heat or moisture, without coming to pieces.
This 24 -page FREE illustrated
book tells you how to do this
Crammed full of ideas for making
and repairing things at home.
Send for it to -day.

FREE SAMPLE of
'CASCO' GLUE
will also be sent to you

CASCO' is the new type of glue
of incredible strength. So strong
it is actually used in the making of
commercial aircraft doors, furni-
ture, etc. ' CASCO ' is now put up
in 6d. tins for homecrafters. The
secret of ' CASCO'S ' strength is
this. It sets not by evaporation like the majority of
glues, but by chemical action like concrete. There
is nothing like ' CASCO' for gluing yachts, engines,
furniture, wireless sets -anything you make at home.

From Ironmongers, Oil and Paint
Shops. In Tins 6d.
Send in your name and address
on a postcard to Leicester Lovell
& Co., Ltd., Dept. P.M.a, 14-18,
Nile Street, London, N.r, and
you will receive both book and
sample of ' CASCO '-FREE.

CASCO
MIND
GUIDE

ELECTRADIXHOME RECORDING
Great Fun. Lasting Interest.
Cost is low. New =VOICE acoustic sets, complete outfits in
carton de luxe, 21/-. No. 2 Mivoice, 12/6. Junior, 7/8. ELEC-
TRIC recording Turntables, 25/-. Cutter needles, sapphire, 8/8.
Diamond, 7/8. Blank discs, 4/- doe.
ARM CHAIR RADIO CONTROL. -
Module high res.-compreseion, Volume
Control, 12 ft., twin flex and valve
adaptor, 1/6.
SPEAKERS, 6 in., R. & A., new.
Moving Coll. Half-price, 7/6.
=MEN'S TABLE CONE, 4/8.
CRYSTAL SETS for crystal -pure
reception. Desk type, full B.B.C. range, 7/6. Headphones,
2,000 ohms, 4/8.

TELEPHONES. -120 -ohm Sullivan Headphones,
W.D. model, at a tenth of cost, price, 2/9 per pair.
Table and Wall Phones in good order, cheap,
from 17/6 per pair.
LIGHT AND RAY MIX -Selenium Bayeraft,
21/- ; Kingston, 15/-. Baycraft outfit with relay
and amplifier, 45/-. Photo -cells, for Sound -on -
Film, Television and Ray Work, B.T.P., 15/-;
R.C.A., 25/- ; G.E.C., 25/- to £310a. Beck Angle
Prisms, mounted in carrier, 5/6. Micrometer

adjusters for lens, 1/-. Eyepieces with prism and lenses for photo
cell inspection, 12/6. Five -guinea X-ray valves, new, 10/- only.
MIRRORS. -51 ln. dia., Hello or Television, 1/8. Parabollo
Concave, 10 in., 20/. ; 20 in., 25/- ; 24 in., 80/-. Carr. fwd. Neon
Lamps, 2/6 and 8/ -each, with holder. hflniatureNeons, 2/6.
SHORT-WAVE 2 -pin coils. 2.3, 4 turns, 1/- each ; 5, 6 turns, 1/6 each.
MICROPHONES. -HEAR YOUR [VOICE
en your radio set loudspeaker. Be your
own announcer.
5/- BUTTON MICROPHONES for all
nurPoses. Usually sold at 3/6. Our price
has always been 1/-. We have supplied
thousands.
A NEW PRACTICAL HOME MICRO-
PHONE for broadcasting at home. It is
a general-purpose, robust mike, with
solid bakelite body, back terminals,
front metal grille. No. 11. New design,
finely finished, 5/6. NO. 5/6
No. 11A -Special in solid brass body, unequalled at the price on
speech and music, 7/6.
FLOOR STANDS, 28 in., 12/6 ; 37 in., 151- ; 48 in., 18/6.
X-RAY TIIREE-As illus. previous issues. Brand new W.O.
Surplus. 7 in. dia. bulb, big tungsten electrodes. Pull emission.
Cost 62. Sale, 10/-. 12/15 in. Spark Coils, Fluorescent Screens
and Plate.holders, cheap.
MOTORS. -Fractional H.P. for occasional workshop or model
drive, 8 volts, 12/6 ; 60 volts, 14/-.
A.C. MAINS MOTORS. -0' H.P. with pulley, enclosed type,
1,500 revs., 18/6.
Ditto, * H.P. G.E.C., 3,500 revs., 27/6. Induction H.P.,
2,500 revs., 18/6. i H.P., 1,425 revs., 49/-, eta, etc.

1,000 other Bargains in ...Veto Sale List " P.M." Post Free.ELECTRADIX RADIOS
218 Upper Thames Street, London, E.C.4

'Phone : Central 4652.

Dealing, however, very briefly with your
queries, we give the following information :

Acriflavine (or trypaflavine) is a flavine
dyestuff of high antiseptic powers. Ami-
dopyrin, a drug, is a derivative of a complex
compound called pyrazolone, made from
ethyl acetoacetate and phenylhydrazine.
Phenolphthalein, the well-known chemical
indicator, is made by heating pure phenol
(carbolic acid) with phthalic anhydride and
zinc chloride for 8-10 hours. Resorcin, or
dihydroxybenzene, is usually made by
heating guiacol or methylcatechol (which
is contained in beechwood tar) with con-
centrated hydriodic acid. Synthetically,
resorcin is prepared by fusing phenol-ortho-
sulphonic acid with caustic potash.

For laboratory details of the preparation
of these substances, we must, however, as
previously mentioned, refer you to the
standard textbooks.

"ALUMINIUM AND ITS ALLOY"
" I. WsmallHERE can I obtain in

quantities, flimsol powder or
solder ? or is this different from the special
fluxes mentioned in the above article ?-if
so, names of vendors, please.

" 2. What solution or solutions shall I
require to deposit aluminium on carbon and
copper, if copper is not suitable give me a
common metal that would do, for electro-
plating ?

" 3. What is the material used in gas
lighters which ignites the gas when held in
the gas stream and is it still obtainable ? "

(A. C., Tunbridge Wells.)

1.
YOU can obtain small amounts of

flimsol powder and other aluminium
fluxes from Sir W. Burnett & Co. (Chem-
icals) Ltd., Great West Road, Isleworth,
Middlesex. Flimsol powder is not a flux,
but a compound containing aluminium in
alloy form.

2. You cannot deposit aluminium suc-
cessfully  on carbon or on other articles.
Aluminium is so cheap to -day that there is
no call for electro-plating with this metal.

3. The material to which you refer is
platinum black, a very finely -divided form
of metallic platinum. We do not think
these automatic gas -lighters are still manu-
factured, but you can obtain platinum
black (it is very expensive) from Messrs.
Johnson, Matthey & Co. Ltd., Hatton
Garden, London, E.C.1.

AN ANODISING BATH
4 ILL you please give me details for

WILLmanufacture of a small anodising
bath, also detail for working same ? "

(R. S., Lancs.)

ONE
of the best baths for the anodic

oxidation of aluminium consists of a
3 per cent. solution of chromic acid. The
anode of the bath is the article to be oxi-
dised, the cathode consisting of a strip of
lead or iron. A current gradually rising to
40 volts should be applied for the first 15
minutes and maintained at this voltage for
another 35 minutes. During the next 5
minutes the current should be raised to
50 volts and maintained at 50 volts for a
further 5 minutes, after which time the
anodic oxidation of the metal will have
been completed. During the entire pro-
cess, the temperature of the bath should be
maintained at 45 degrees Centigrade.

Another anodising bath comprises a
medium -dilute solution of sulphuric acid,
the electrodes for this bath being as above.
This bath can be operated on a steady
voltage varying from 10 to 20 volts. The
passage of current through it for 30 min-
utes is sufficient to produce the desired

University
Corresponbence

College
Founder: WM. BRIGGS, LL.D., D.C.L., M.A., B.Sc.

Principal: CECIL BRIGGS, M.A., M.G.

Students are prepared for

MATRICULATION
Intermediate and Degree

Examinations of London University

Founded in 1887 U.C.C. provides instruction
by a staff of whole -time Specialist Tutors.
Fees are extremely low, and payment by
instalments may be arranged.
U.C.C. Successes at some London Uni-
versity Examinations during 1924-1935 :-

MATRIC. INTER.
(Ordinary) Arts & Science

B.A. & B.Sc.

5,137 2,903 2,769
Free Prospectus

giving particulars of U.C.C. Courses, Tutors,
Fees, etc., post free from the Registrar,
62 Burlington House, Cambridge

TROUSERS MADE
TO MEASURE

108

Any Waist fitted, 28 in. to 58 in.
or larger.

Inside Leg, 26 in. to 36 in. or longer.
We cut and make from tested cloth

of Blue, Grey, or Brown.
Please state waist, inside leg, side seam

and width of bottom required.

5/11 616 816
Post 6d. or C.O.D.

Satisfaction guaranteed or money instantly returned.
Send for FREE Patterns.

C. HAROLD NURSE,
BORDESLEY ;GREEN, BIRMINGHAM 9.

SPECIALISTS IN
TECHNICAL
ILLUSTRATIONS

Write or 'phone us at

HIGH HOLBORN HOUSE,
HIGH HOLBORN, W.C.I.

Hot. 8638.

E TALLER (Vapit2n)
Increased my own height to 6 ft. 31 ins.
Thousand, of Testimonials from gratified

clients (both sexes) since 1907.
PIP- Ross System Never Fails -NM
Fee £2 Is. complete. Details 6d. stamp.'
P. M. ROSS, Height Specialist, Scarborough.
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Amu
Steam Locomotive Design: Data and Formulas.
By E. A. PHILLIPSON, Assoc.M.Inst.C.E., A.M.I.Mech.E.,
M.I.Loco.E. 420 pages. Two general arrangements and
25 dimensioned drawings of details. Price 30/ -

How the Locomotive Works and Why. By M. P.
SELLS, 0.13.E., M.I.Mech.E., M.I.Loco.E. A book of
reference useful to those having charge of locomotives.
93 pages. 45 illustrations. 2 diagrams. Price 3/6

The Locomotive Engineers' Pocket Book, 1936-37.
400 pages of useful data, including Loading Gauges,
Resistances of Trains, Wheel Arrangements, Weight
Distribution, Boiler Design, Valve Gears, Locomotive
Performances, Diagrams of Locomotives, Railways of the
World, Directory of Chief Mechanical Engineers and
British Works owning Locomotives. Price 3/6

The British Steam Railway Locomotive, 1825-1925.
By the late E. L. AHRONS, M.I.Mech.E. The most
complete history of the Steam Locomotive ever written.
390 pages and 480 illustrations from drawings and photo-
graphs. 81 x II. Price 30/ -

Timothy Hackworth and the Locomotive. By
ROBERT YOUNG, M.I.Mech.E. 406 pages-copiously
illustrated. Price 10/6

The Chronicles of Boulton's Siding. By ALFRED
ROSLING BENNETT, M.I.Loco.E. 264 pages. 93
illustrations. Price 5/ -

Centenary History of the Liverpool and Man-
chester Railway. By C. F. DENDY MARSHALL,
M.A. 20 plates. 100 illustrations. Price 30/ -

Two Essays in Early Locomotive History. By
C. F. DENDY MARSHALL, M.A. I. The First Hundred
Railway Engines. II. British Locomotives in North
America. 120 pages. Price 12/6

Modern Traction for Industrial and Agricultural
Railways. By R. HEDLEY. Price 7/6

Locomotives of the L.N.E.R. 50 pages,
Illustrated. Price I/ -

Locomotives of the L.M. & S. Rly. 50 pages, illus-
trated. 8 colour prints. Price 3/6

THE LOCOMOTIVE PUBLISHING CO., LTD.,
3, AMEN CORNER, LONDON, E.C.4

BECKS CHEMISTRY
SETS

PRICES FROM:

)(post free)

EQUIP YOUR OWN
LABORATORY WITH

i APPARATUS AND
CHEMICALS.

1

WRITE FOR LATEST CATALOGUE FREE!

BECK

2/6 to
105/

(Scientific Dept. A.), 60 High Street,
STOKE NEWINGTON, LONDON, N.16

JUBILEE
WORM DRIVE
HOSE CLIPS
The long -life clip with

the ever -tight grip
The Best Known

For Radiator Joints,
Air, Oil, and Water
Hose Joints.
Large sizes stop squeaking

brakes.

Stocked by all Garages
and Accessory Deah rs

L. ROBINSON & CO.,
25 London Chambers,
GILLINGHAM, KENT.

BUILD and FLY your own AEROPLANE
The "SAFETY FIRST" Luton MINOR.
Bet Blue -prints U. Full set Materials, Wheels, etc., Ho. Ready to

sy away 4225, or £45 down and 12 payments of £1414x.
LUTON AIRCRAFT, Ltd., Ph anis Works, Gerrards Cross.

results. The bath, also, may be worked at
ordinary temperatures. It does not, how-
ever, give so fine-grained an anodic film as
the former bath.

A MODEL G.W.R. BROAD GAUGE
LOCOMOTIVE

(Continued from page 231)

After 1877
Some little time after Mr. Dean took

office he introduced a new and very neat
bright copper top to his chimneys, F in
Fig. 2. One of these was fitted to Lord of
the Isles, which was carried until the end.
The base remained the same-an angle -iron
ring.

No other alterations were made.
No brakes were ever on the engine, nor

were injectors ever fitted. The boiler feed
was by pumps worked from the crossheads.

The Lord of the Isles was withdrawn from
service in 1881 and ran, in its thirty years
of activity, 789,300 miles. This with its
original boiler.

Other Chimneys on B.G. Singles
In Fig. 3 I have shown two chimneys

other than those referred to in the foregoing,
viz. A and E. Now that illustrated at A,
was the first one designed by Gooch for the
8 -ft. singles. The six -wheeled Great West-
ern had it, so did Iron Duke ; but how many
other engines after that and up to 1851 I
do not know definitely : probably only those
built before the end of 1847. I do know
this, however, that all the chimneys of that
pattern were wholly of iron.

The other pattern, E, was of Mr. Joseph
Armstrong's design. Mr. Armstrong suc-
ceeded Daniel Gooch at Swindon and placed
this tapered chimney with its beaded copper
top on some, if not all, of the 8 ft. singles.
After Mr. Dean took charge in 1877 he
continued to use Mr. Armstrong's chimney
for two of three years. The evidence of
this is seen in the 7ft. narrow gauge 157 to
166 class of 1879 (see PRACTICAL MECHANICS,
September 1934, page 571). He must,
however, have designed the form shown at
F before 1881, since it was given to Lord of
the Isles.

I have pleasure in acknowledging the
courtesy of Mr. C. B. Collett, the present
Chief Mechanical Engineer at Swindon, who
has kindly supplied me with the photo-
graph of Lord of the Isles in its final state,
and given me permiskon to reproduce it.

(To be continued)

STARGAZING
(Continued from page 222)

by its brilliant chief star Vega. It also
contains those remarkable objects, the
Ring Nebula and the quadruple star e

Lyrae. The former is the only annular
nebula within reach of telescopes of
moderate aperture ; the latter, though
apparently single to unaided vision can,
with some optical assistance, be easily
separated into two smaller stars. Through
a large instrument each of them will also be
found to be double, constituting a quad-
ruple system. Almost level with Vega, so
to speak, is (3 Cygni, the bottom star of the
large cross formed by the brighter compo-
nents of Cygnus (the Swan). It is a beauti-
ful yellow -and -blue double. Cygnus, being
one of the constellations traversed by the
Milky Way, affords a particularly rich field
for telescopic sweeping.

It may again be mentioned that a card-
board revolving planisphere and a small
star atlas will enable all the objects in these
articles to be readily located.

A RADIO CAREER
SKILLED MEN BADLY NEEDED
Train AT HOME in your SPARE TIME for

A GOOD RADIO JOB
The " I.P.E. Radio Engineering" course provides

EVERYTHING YOU NEED :-

ipE
UP-TO-DATE PRACTICAL and
THEORETICAL SKILL at the
BEST TERMS AVAILABLE-
CONSTRUCTION of your own
TEST INSTRUMENTS which
ALONE will save you the TOTAL
FEE SEVERAL. TIMES OVER.

BE WISE AND CLEAR ABOUT YOUR CAREER!

For the FREE
WRITE TO -DAY 12 -page Booklet.
THE INSTITUTE OF PRACTICAL ENGINEERING

45 High Holborn, London, W.C.1.

WHY BE COLD
in workshop or home when
you can have the famous

TILLEY RADIATOR
Complete In Itself and requires
neither connections nor fixing.
Being PORTABLE, after warming
workshop can be carried to sitting -
room, bedroom or bathroom. Burns
ordinary paraffin at logi cost of one
penny for six hours. No smoke, sme II,
or mess. Beautifully constructed
of solid brass, reflector of highly
polished copper. Save money on coal,
gas and electricity bills-get this All -
British Tilley Radiator and have com-
forting heat throughout the year, when
and where you need it. Price 3816.
Remit, or can be sent C.O.D., post
and charges paid.

TILLEY LAMP CO. (Dept. P.M.) HENDON, N.W.4

TO INSPIRE YOU
Mr. Alexis J. Witt began

MAXALDING
some years ago. Is not
his condition shown in
the accompanying
snap superior to any

of the gentlemen claim-
ing to be the greatest
this, that or the other'
since the world began ?
Mr. Witt wrote on Sept.
29, '36 :-" I am send-
ing you some recent
poses of myself. You

may use them if they appeal to you at all."
Yes, good and modest friend, they do appeal
to me, and your kind help and inspiration
to others are gratefully accepted.

A. M. SALDO

INVESTIGATE MAXALDING
By Postcard, Letter or Coupon. When Coupon is used
kindly delete the unnecessary items and post it, together
with the following particulars, to Mr. Saldo :

NAME, ADDRESS, Age and Occupation.

To Mr. A. M. SALDO (Dept. 59),
14 Cursitor Street, London, E.C.4.

Send me, free of postage or liability, your 20,000 -
words illustrated explanatory treatise:-

NATURE'S WAY TO HEALTH.
I. I suffer from and desire to be cured of Constipa-

tion, Indigestion, Nervous Debility, Weak Lungs,
Fatigue, Lack of Development, Rheumatism,
Obesity, Susceptibility to Colds, or . . . .

2. I desire to secure Great Speed and Endurance.
3.1 desire to secure Strength and Development.
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yo
copM ear/

Illustrated construc-
tional articles for
building simple S.W.
battery seta; battery
and A.C. mains super -
het S.W. receivers
with A.V.C. ; Ultra
S.W. Radio Telephone ;
Transceiver; S.W. Con-
verters; Crystal -con-
trolled Amateur Banda
Transmitter, etc.
From your Radio
Dealer, W. H. Smith
& Sons, or from Strat-
ton /4 Co., Eddystone
Works, Birmingham, I.
London service:
Webb's, 14, Soho St.,
W.I.

YSTONE 1937
SHORT WAVE MANUAL

BE TALL
And Gain Instant Attention

and Success
With the aid of a box of Challonees
Famous Formula

H.T.N. TABLETS
and easy system-well tried and
safe. No strenuous exercises or old-
fashioned appliances. Hone box
is insufficient, we guarantee to
supply a further box FREE.
G. Y. (Watford) writes : "I have

never had confidence in any system till I tried
yours, now I've gained in height, weight and
fitness." Act now! Full particulars
Sample ryid. Book on height improvement 3d.,
Stamps or P.O. only. Sent under plain sealed
cover. Colonial Air Mail reply r /- extra.
THE CHALLONER CO. (Late Bond Street), Dept. K78,
Laboratory & Works, Hyde Heath, Amereham, Bucks.

Sold in 6d. and I:- tins at all Cycle
Accessory Dealers, Tool Shops,

Ironmongers, etc.
Write for your free copy Joining of Metals" to

T -1-11r1 BURNETT&
GREAT WEST ROAD.

!At

(5.

LE7,411,4, .4001,11,,Mo J,

DON'T BE BULLIED
Learn to fear no man. The
BEST self-defence ever in-
vented, namely, JUJITSU.
Easy to learn. Send 2 penny
stamps for SPLENDID ILLUS-
TRATED LESSONS Photo
ARTICLE, Testimonials and
Particulars, or P.O. 1/- for
FIRST PART of my coarse. You
will be more than delighted.
A Japanese Secret, Kill Fear
Care, Free to pupils.
Dept. P., Blenheim House, Bed -
font Lane, Feltham, Middlesex.

PRACTICAL HINTS ON
PATENTS

Sent free on application.

THE IMPERIAL PATENT SERVICE
First Avenue House, High Holborn, W.0.1.

Preliminary Consultation Free.

THE CHEMISTRY OF
" COLD LIGHT"
(Continued from page 221)

from chemicals and most of them are little-
known ways.

Rochelle Salt

If, for instance, we boil a strong solution
of Rochelle salt (sodium potassium tartrate)
in the dark, the solution will, as soon as a
certain concentration has been reached,
proceed to give off quite a miniature shower
of " cold " sparks. Again, if we throw a
quantity of powdered fluorspar on to a
heated shovel or iron plate, the fluorspar
will shine with a brilliant light. Sometimes,
also, when an ordinary lump of sugar is
broken up in a dark room it will emit
flashes of light. The causes of these lumin-
ous displays are quite unknown, but they are
definitely chemical and not electrical in
nature.

For the benefit of advanced experimen-
ters who are closely interested in the subject
of chemical luminescence, the following
account of a most remarkable synthetic
luminescing compound which has recently
been produced in commercial quantities I
will not be unwelcome.

The chemical substance in question is
known (for want of a shorter name) as
ortho-arninophthalic cyclic hydrazide. Now,
if half a gramme of this be dissolved in 50 c.c.
of a 5 per cent. solution of caustic soda and
five drops of hydrogen peroxide are added to
it, a solution will result which, when dropped
into a concentrated solution of potassium
ferricyanide (made alkaline with caustic
soda), will produce a vivid flash of cold light
at every drop of the solution into the ferri-
cyanide solution. The light produced is so
vivid that objects in a dark room can be
illuminated with it. Even when the two
solutions are mixed at very high dilutions,
the chemical luminescence is still percept-
ible in the form of a pearly violet -white
haze or glow.

This material (i.e. ortho-aminophthalic
cyclic hydrazide) is quite the most remark-
able cold -light producing substance which
has yet been made artificially. Whilst its
properties, of course, do not place it in the
same class as those luminous compounds of
the world of living creatures, luciferin and
luciferase, they are, nevertheless most
striking ones, and experiments with this
newly produced material are, in particular,
eminently suitable for chemical demonstra-
tions, etc.

1 By the British Drug Houses, Ltd., London,
N.1. Price about 3s. 9d. per gramme.

THREE FINE BOOKS !

THE MODEL AIRCRAFT BOOK
316, by post 4/ -

POWER -DRIVEN MODEL
AIRCRAFT
1/-, by post I'2

MODEL
AEROPLANES AND AIRSHIPS

1/-, by post 1/2

Be a MAN that
Women ADMIRE

Stebbing Pupil

Now YOU can be the kind of
MANLY MAN that women ad-
mire. Take up my world-famous
4 -in -1 Course for building Body,
Brain, Nerves and Will, practise
my new advanced methods for
30 days ; if by that time you
have not gained Robust Health,
doubled physical and mental

Collins Strength, 10-25 ins. more muscle
and 12-28 lbs. in weight-I WILL

REFUND YOUR MONEY IN FULL. Thousands
of testimonials, seen by leading Editors. The one com-
plete all-round MAN -MAKING System. Complete
Course 5/-, or send 2/8 now and 2/9 when satisfied. Sent
privately under plain cover.-Lionel /Robbing, Stabbing
institute, 28 [MP -5], Dean Road, London, N.W.2.

1819
Complete
with rear

lamp.

CRAWLING !
CRUISING!
SPEEDING!

With a "Wilco"
Dynamo Light-
ing Set your road
is brilliantly

Standard lighted atoll
Model riding speeds.

This safeguard
for nightriders is
secured by the
automatic volt-

Foreg go age regulation as
embodied in the

" Wilco" (,.Volt Dynamo. The " Wilco" improved
rotary switch gives complete control over both lamps,
and the Dynamo can be cut -in or out without dismounting.
Specification of the " Wilco."

Other streamlined Torpedo" models from 13/9.
Free cycle leaflets. Complete Catalogue for 4d. post free.

L. WILKINSON. 204 Lower Addiscombe Rd., Croydon

I WILL MAKE YOU A
..1BRILLIANT PIANIST

(I have made this statement continuously for
Over quarter century.)

I do not say I may-I WILL, I accept
you as my pupil. I have enrolled 75-100 adult
pupils per week these last few'weeks, have
taught more than 2,700 these last 12 months,

and during the past 32 years over 48,000 ADULTS
of all ages, occupations and degrees of proficiency
to play the piano brilliantly. I taught them, and
I CAN TEACH YOU to read and play at sight any
standard musical composition, even If you do not
know a note to -day. I grade Lessons personally
to suit your individual needs, using ordinary
musical notation, no freakish methods.
SEND p.c. for FREE Book "Mind, Muscle and

Keyboard," my special pamphlet "Truth in
Advertising," and form for FREE Advice-

Say Advanced, Moderate, Elementary
or Beginner.

Mr. H. BECKER,
II(Dept. MD.

09 Fleet Street,
London, E.0.4.

"Duplex Tailstock"
and

"Junior Lathes
Before buying that lathe
send stamp for our lists;
you will see that:- -
There is no comparison.

WARD & POLLARD
Orchard Works

Plumstead High St., London, S.E.I8

TIPS FOR TURNERS
THE LATEST PRACTICAL HANDBOOK

Turning, Boring, Parting -off, Screw -cutting,
Tool Angles, lucidly explained. How to read
the Micrometer. Hints on Chuck and Face-
plate work. Many useful tables. Revised
lists of change wheels. 2s. 6d. (2d. postage).
MANUAL PRESS, 10 CROFTON RD., LONDON, S.E.5
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BUY, EXCHANGE OR SELL
Advertisements are accepted for these columns at 2d. per word (minimum 12 words at 2s. -advertisements of
less than 12 words are charged at the minimum rate of 2s.), subject to a discount of 2i% for 6 consecutive
monthly insertions or 5% for 12 consecutive monthly insertions. TERMS :-Cash with order. Cheques, Postal
Orders, etc., should be made payable to George Newnes Ltd. The Proprietors reserve the right to refuse or
withdraw advertisements at their discretion. All advertisements must be received on or before the 5th of the month
preceding date of publication and should be addressed to the Advertisement Manager, " Practical Mechanics,"

George Newnes Ltd., 8-11 Southampton Street, Strand, W.C.2.

BUSINESS OPPORTUNITIES
ARE YOU A METAL WORKER ? Our organi-

sation of men experienced in fine metal work is
increasing rapidly ; many of them are earning more
in their spare time than their normal wages. If you
are interested in spare -time work, here is an oppor-
tunity to make use of your qualifications. Send 11d.
stamp for full particulars to-Artcraft Electrical
Products, Nasec Buildings, Manchester Street, Oldham.

CHEMISTRY
CHEMICALS and apparatus. Elementary and

advanced. Bargain prices. -GRAY, 40 Grange Road,
Lewes.

CINEMATOGRAPHY
FILMS, 35 mm. every description, from 5s.-

Baers, 176 Wardour Street, W.I. Est. 1907.

ARTISTIC CINE FILMS. Exclusive 9.5 -mm.
and 16 -mm. productions. List Free. Projectors, Cine
Cameras. -P.M. Dane, 64 Stanley Street, Liverpool, 1.

CINEMATOGRAPH FILMS. -Standard size from
6d. 100 feet. Machines, Accessories. Sample Films
1/- and 2/6 post free. Catalogues free.-" Filmeries,"
57 Lancaster Road, Leytonstone, E.11.

WANTED for prompt cash. Home Cine-Cameras,
projectors, films, accessories, microscopes, telescopes,
binoculars, optical and mechanical goods. Mathe-
matical and precision instruments. Small lathes.
Modern cameras. Enlargers. -Frank, 67 Saltmarket,
Glasgow.

MOVIES AT HOME. How to make your own
Cinema Projector. Particulars free.-Moviescope (N),
Pear Tree Green, Doddinghurst, Essex.

CLOCK MOVEMENTS
CLOCK MOVEMENTS of every description ready

for cases. Lists and hints on case making post free. -
Needham, 25 Stratton Road, Manchester. 16.

ELECTRICAL
A.C. MOTORS, DRILLS, all voltages. 1 -phase,

50 cycles, H.P.s: 1/100th, 1519 ; 1/10th, 35/- ; 1, 4919;
1, 69/-; 1, 89/6. Electric Drills -1, 125/-; 1, 155/-.
2 grinding wheels, switch and flex. Repair specialists.
Lists free. EASCO, Electrical Service, 18 Brixton
Road, 8.W.9.

DEFERRED TERMS ARRANGED

--sosmIDY)eryrssr

"IDEAL -LATHES"
31 in. S.C.B.G. from E7, 18'6. LISTS, Stamp please.
J. WI LLI MOTT & SON, Neville's Factory, Chilwell, Notts.

BATTERY CHARGERS
and Mains Units at 5o% off usual prices! 2-y. charger,
1 amp., complete in steel case, 8/6. 6-v. ditto, 1 amp.,
10/6. 2-6-v., x amp., 14/6. 2, 4 or 6-v. model,
amp., massive job, 21/-. Model CG/x23 charges I2 -V.
battery at 2 amp., 30/-. A.C. H.T. Unit, 120-V., 15
M/A, four tappings, 12/6. Larger unit, 150-v.,20 M/A,
S.G., Det., and Power, 15/-. Combined Unit, H.T. with
1 -amp. charger, 21/-. All above suitable for 200/250-v.

A.C. Mains, 5o cycles.
BRIGHTON RADIO SERVICE CO.

34, Middle Street, Brighton.

EngineersiGuide
Bright Prospects and
Big Pay Opportunities
for the trained man
Write to -day for this great Guide which
contains world's widest choice of home -
study engineering courses -over 200 -and
shows how to obtain a recognised Quali-
fication such as A.M.I.Mech.E.,
A.M.I.E.E., A.F.R.Ae.S., etc.
Mention branch, post or quali-
fication that interests you, to
THE TECHNOLOGICAL
INSTITUTE OF GREAT
BRITAIN, 123 Temple Bar
House, London, E.C.4. (Founded
1917. 19,000 Successes.)

To Success
IIMM1111111111111.1111111111111111111=1111
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Lettering

POSTERS  SHOWCARDS  PRICE TICKETS
ENGINEERS' & ARCHITECTS' PLANS, ETC.

mou PATPrtltS MLI, 1.../MOKTUR.B.
IL WEST & PARTNERS, 36 BROADWAY, LONDON. WILL

 ALA ORAw...NI Cones fokArrai.. OCALERS.

EARN MONEY
Design and Draw Modern Display Cards for
which every enterprising shopkeeper in
every trade in every town in the country
is repeatedly purchasing. Learn in your
spare time at the hands of the inventor of
the new simplified Paramount System.
Under guarantee the inventor will :

(I) Show you how to sell your work from
the first lesson. (2) Co-operate to the full
in building you a regular connection.
Send NOW for free booklet of invaluable
information.

PARAMOUNT SERVICE
I (NM) GLENSIDE PLYMOUTH

FREE ADVICE BUREAU
COUPON

This coupon Is available until Jan. 31st, 1937,
and must be attached to all letters containing

queries.
PRACTICAL MECHANICS, JAN., 1937

ELECTRICAL (continued)
SURPLUS ELECTRICAL and Engineering

Materials, low prices. -The London Electric Firm,
Croydon.

ELECTRIC LIGHTING, 5/- a point ; progressive
wiring diagrams and instructions, 6d., materials, whole-
sale prices ; lists free. -P. Symax & Co., 263 Lichfield
Road, Birmingham, 6.

SUPER A.G. MOTORS. Brand new, 1-1.7 h.p.,
26/-; h.p., 36/6 ; 1 h.p., 60!- ; larger sizes. Electric
Tools, Machines, Pumps, Compressors, etc. -John P.
Steel, Clyde Street Mills, Bingley.

EXPERIMENTS
TEN ELECTRIC EXPERIMENTS RARELY

SEEN. Very simple, but amazing. Paper, poker,
tray, candles, thread, sugar only necessary ; harmless
sparks. Booklet 9d., post free. -S. Wallace, Salisbury
Road, St. Margaret's Bay, Kent.

HYPNOTISM, MAGIC &
VENTRILOQUISM

" HYPNOTISM," 25 long lessons, 2/8. " VEN-
TRILOQUISM " course, with nine dialogues, 1/-.
" FUN, MAGIC AND MYSTERY," 1!-. " HAND-
CUFF AND GAOL -BREAKING " secrets exposed
(illustrated), 2/6. " MAGIC MIND -READING " feat,
for parties, socials, etc., 1/-. " ELECTRICAL AND
MECHANICAL TRICKS," 1/--. PROFESSIONAL
apparatus for sale (Lists, 11d.).-" DEVILLE," 41,
Longford Place, Manchester 14.

LITERATURE
7,500 AMERICAN, Science, Mechanics, Inventions,

Books, Magazines. Assorted samples and catalogue,
2/2. P.M. FINAL, 15, Nashleigh Hill, Chesham,
Bucks.

METALWORK
MAKE METAL TOYS. Easy, profitable with

" Success " moulds. Lists free. Complete trial
mould, 1/6. -LEE'S, Bentinek Road, Nottingham.

BLUSHING
FREE to all sufferers, particulars of

a proved home treatment that
quickly removes all embarrassment, and per-
manently cures blushing and flushing of the
face and neck. Enclose stamp to pay postage
to Mr. M. Temple (Specialist), " Palace
House," 128 Shaftesbury Avenue (2nd
Floor), London, W.I. (Eat. 35 yearn.)

AMATEUR CRAFTSMEN
Plywood panels, all sizes and thicknesses, plain
and veneered, cut to the size you require.
Best quality. Absolutely unbeatable prices.

Write at once to -
The Arnold Woodworkers Supply Company,

la, Arnold Road, Bow, London, E.3.
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BUY, EXCHANGE OR SELL
MICROSCOPY

MICROSCOPIC OBJECTS -unmounted pre-
pared. Assorted packet 2/-. MOUNTED SLIDES
STOCKED.-LENG, 183 MANCHESTER DRIVE,
LEIGH -ON -SEA.

MISCELLANEOUS
" HOME TOYMAKING " just published with 180

designs and illustrations of practical fascinating toys.
Posted, 1/2. -Industries (below).

ALUMINIUM MOULDS for casting lead soldiers,
cowboys, etc., at home. Catalogue stamp. -Industries,
18 Gordon Avenue, Twickenham.

RAILWAY -CYCLE -ELECTRICAL. Send for free
list. -Kirby, 606-608 Washwood Heath, Birmingham.

MODELS
EVERYTHING FOR electrical rewinds and re-

pairs. Screws, nuts, and washers for model engineers
Lists free. -Lumen Electric Co., Litherland, Liverpool,
21.

MONEY -MAKING
THE IDEAS LOG. Newest monthly on money-

making. Average 50 plans per issue. Specimen for
stamp.-Wymer, Ideas Broker, 83 Montague Road,
Leicester, 1.

MONEY -MAKING
OPPORTUNITIES

MAKE MONEY from drained motor oil, INSTRUC-
TIONS, 1/-. " 150 WAYS OF MAKING A LIVING "
and interesting literature, 1/6. " COMMERCIAL ART
AND CARTOONING " course, 125 illustrations, only
6/-. FORMULA lists and CATALOGUE, 4d. stamps.
-" Technocraft, 41 Longford Place, Manchester 14.

MOTORS
MOTORS. Small practical power. Build one of

BUTLER'S 1/2 h.p. petrol motors. Most interesting
-small power extent. Castings 9/9. Illustrated cata-
logue 3d. -Write BUTLER'S Profit-sharing Works,
Wade Street, Littleover, Derby.

MUSICAL INSTRUMENTS
BAND GUIDE. Hints on the Bugle, Drum, Flute,

Staff Parade formation, etc. Free, post paid. -
Potter's (Manufacturers), West Street, London, W.C.2.

PATENTS
REGINALD W. BARKER & CO. (Established

1886), 56 Ludgate Hill, London, E.0.4. -Patent and
Trade Mark Booklets Gratis.

PHOTOGRAPHY
" PANTOGRAPHS " make large accurate draw-

ings from small photographs, printed drawings, etc.,
easily. Is., post free. -Cooke, 33 Hawthorn Road,
Levenshulme, Manchester.

£500 worth good, cheap Photo Materials, Films,
Plates, Cards, Papers, Chemicals, Catalogue

and 4 Samples Free.-Hackett's Works, July Road,
Liverpool 6.

DON'T TAKE RISKS. Good developers mean
good results. Our reliable stock developers keep twelve
months after mixing. Satisfaction certain to amateurs
and professionals. Best developer ever put on the
market. Makes two pints strong developer. 6d. each,
8 for 2/3, 12 for 4/-. Post free.-Hackett's Works,
July Road, Liverpool 6.

PHOTOGRAPHIC MATERIALS. Plates, films,
papers, chemicals. Good, cheap. High-class papers
also for competition work. Lists free.-KIMBER'S,
61 Grand Parade, Brighton.

H.M. The KING. Splendid selection of delightful
real photographs value 4s. For only 2s. 9d. Post
free. Write for lists. Mention P.M.-KIMBER'S,
81, Grand Parade, Brighton.

BE TALL
Your Height increased
in 14 days or money
beck. The amazing
Stebbing System soon
brings 3-5 inches

increase and new energy. The first, original and
the one GENUINE GUARANTEED Height Increase
System. Recommended by Health and Efficiency. Com-
plete Course 5/-, or Booklet free, privately.
STEBBINS SYSTEM, Dept. M.P., 28, Dean Ed., Tendon W.1

Price
E2-17-6

Zaebias
The 10/ -

The 'ADEPT' Bench Hand Shaper
Length of stroke of rain, 3¢ ins.; Length of
cross travel of slide, 3 ins. ; Size of Table,
41 ins. a 4 ins. ; Rise and fall of Table, 2 ins. ;

Vertical feed of tool slide, If ins. ; Maxi-
mum distance between tool and table, 3 ins.;
Weight,18 lb. Also the Adept' No. 2 B.H.
Shaper, stroke. Price £5 - 17 - 6.

Manufactured by
F. W. PORTERS

83, Sellers Street, SHEFFIELD.

MODEL RAILWAYS' HO'& 00.'
Our catalogue Is invaluable to all interested in this gauge.
Send 4d. in stamps for entirely new edition. It contains
particulars of track, locomotives, passenger and goods roll-

ing stock, mechanisms, accessories, etc.
LATEST ADDITION. Working model Travelling Poet
Office Van. Picks up and drops mail -bags whilst travelling

at full speed. Complete with ground apparatus, 25/-.

GEORGE E. MELLOR,
ALLANSON ROAD, RHOS -ON -SSA, NORTH WALES.

WEBLEY AIR PISTOLS
Marvellously
accurate for
target practice.
No license required to purchase.
Senior 45/., Mark 1 30/-,
Junior 20/-, Webley Air Rifle 80i.
Write fir List. WINILIT & Score LTD"
106 NV/ASIAN STI=LT, BIRIIINGRAll, ENG.

ARE YOU IF you are tired of your
present position and reel that

TIREDOF alltrr,e.we.ortd
1;ioyro fours ombeothkilnegt

YOUR JOB ? quality for !Tfg::r positonand better pay. Expert
postal tuition in Book-keeping, Busineas Training, Secretaryship,
Hotel Book-keeping, Salesmanship, Journalism, etc., from 2/- per
lesson. Prospectus and testimonials tree.

LONDON SCHOOL OF COMMERCE (Dept. P.M.1),
110 HIGH HOLBORN, LONDON, W.C.1

I INVENTORS:
VALUABLE GUIDE

General Advice Free. POST FREE 6d.

CHATWIN & CO. Est 1880

Regd., Patent, Design and Trade Mark Agents for
all countries

253 (D) Gray's Inn Road, London, W.C.1

NERVOUSNESS
Every nerve sufferer should send for my Interesting
book, which describes a simple, inexpensive home treat-
ment for Self-consciousness, Blushing, Depression,
Worry, Insomnia, Weak Nerves, Morbid Fears, and
similar nervous disorders. This wonderful book will
be sent In a plain sealed envelope to any sufferer
without charge or obligation. Write NOW and learn
how to conquer your nervousness before it conquers you I

HENRY J. RIVERS tit; isi; air d eel S t. ,

MAKE MORE MONEY
£3 to £6 weekly can be earned at home in a wonderful
business of your own. No matter where you live you
can commence to make money in your spare or whole
time. No risk, canvassing pr experience required. A
wonderful opportunity for anyone wishing to add
pounds to their income. Particulars stamp.
BALLARD, York House, 12 Hambrook Rd.,

LONDON, S.E.25

SITUATIONS VACANT
POST OFFICE ENGINEERING. Good positions

open to youths and men, age 17 to 80. Start £3 13s.
weekly at age 17. FREE details of vacancies from
N.T.O. (Dept. 807), 885 High Holborn, W.C.1.

WIRELESS & TELEVISION
Marconi's and other Employers require hundreds of
trained men next year.
We train students for ALL BRANCHES OF RADIO
at our Residential Colleges in Southampton and
Colwyn Bay, and GUARANTEE APPOINTMENTS.

LICENSED BY POSTMASTER GENERAL -
RECOMMENDED BY MARCONI'S.

NEW TERM COMMENCES JANUARY 6th.
WRITE FOR FREE PROSPECTUS:

THE WIRELESS COLLEGE,
COLWYN BAY.

Or to London Office, 4 WINTON AVENUE, N.11.

TOOLS
GRAYSON'S Glass -boring Outfits and Tube

Cutters avoid risk. -Below.

DRILLS, Taps, Dies, Files, Chisels and Punches.
Best quality at keenest prices. -Grayson & Company,
800 Campo Lane, Sheffield.

THE MYFORD 3 -in. LATHE. Have you seen
our new superior model with additional refinements.
Standard model still in production. Economical in
first cost. Generous in design. Proclaimed best value
on the market. Write for illustrated list and instruc-
tion booklet, or ask your local tool merchant.-Myford
Engineering Co., Neville Works, Beeston, Notts.

NEW POWER TOOLS. 10 -in. Bandsaws, 50/-;
Jigsaws, 21/-; Bench Drills, 22/6; Surface Grinders
from 17/6; Circular Saws from 25/- ; 3 -in. B.G.S.S.S.C.
Toolroom Lathes, £6 Os. Od. ; Electric Drilla, Grinders,
Spray Plants, Guns, Air Compressors, Woodworking
Machines, etc. -John P. Steel, Clyde Street Mills,
Bingley.

LATHES, DRILLERS, CHUCKS, workshop sup-
plied, etc. List 3d. -Queen's Engineering, 60 Queen's
Road, Battersea, S.W.8.

WATCHMAKING
WATCH AND CLOCK REPAIRS. Everything

for the watch, clock and model maker. Large stock
of watches, clocks, and clock movements, etc. Whole-
sale prices. List 3d. BLAKISTON & CO., Ainsdale,
Southport.

JOHN MORRIS, Clerkenwell, Ltd., Expert watch
and clock makers, complicated work and new parts to
all Watches and Clocks. Jewellery repairs. Estimates,
free. -Below.

WATCHES, wholesale prices, sent on approval,
gold, silver, chrome, etc., ladies' and gents', all pat-
terns. -Below.

JEWELLERY repaired and remodelled to new de-
signs in own workshops. -Below.

OLD GOLD & SILVER, best prices given, cash or
offer per return. -Below.

JOHN MORRIS. Best house for all Tools and
Materials. Wheel and Pinion cutting. Stamp for list,
64 Clerkenwell Road, E.C.1.-Phone CLERK 6077.

WATCH, CLOCK AND JEWELLERY REPAIRS
a speciality. Materials, Tools, Inver Steel and Wheel -
cutting. Catalogue 6d. Shockproof Watches from
2/3. List 11d. (Overseas excluded). -Young & Son,
Material Dealers, Chippenham.

WOODWORK
CABINET HARDWOODS, Oak, Mahogany, Ash,

Whitewood, Ply -woods, etc. Lowest Prices. Send
Cutting lists. Planing free. Speciality Prime Jap
Oak, all thicknesses. -Wilfred Parr & Co., March
Works, Lancaster Road, Leytonstone, E.11.
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FREE SERVICE

FOR READERS

READERS requiring infor-
mation concerning goods

or services advertised in
PRACTICAL MECHANICS
should give names of Adver-
tisers from whom particulars
are desired. Any number of
names may be included and
we will obtain for you cata-
logues, lists, and any other in-
formation you may be wanting.
TIIERE IS NO CHARGE FOR
THIS SERVICE.

Readers desiring particulars from a
number of Advertisers will, by this
method, save time and postage. Half-
penny stamp only is required if your
envelope is left unsealed. If any Adver-
tiser stipulates that stamps or postal
orders are necessary before samples or
catalogues are sent, please enclose the
necessary amount with your instruc-
tions. You are cordially invited to
make full use of this Service.

Post this to

ADVERT. SERVICE DEPT.,
PRACTICAL MECHANICS,

8-11 SOUTHAMPTON STREET,
STRAND, W.C.2

Please obtain and send to me
particulars from the Advertisers
in your January issue whose
names I give on list attached.

Advertiser Page No. Information Required

Attach sheet of paper, with par-
ticulars, and your name and
address (written in BLOCK
letters), with date, to this
announcement.

BOOKS FOR THE MEN
OF TO -MORROW

All mechanically -minded young men and
boys will revel in these two lavishly pro-
duced Annual Gift Books. They are hand-
somely produced and beautifully printed on
fine quality paper and represent supreme
value in modern book production. The illus-
trations alone are worth many times their
modest price, and the text, written by ex-
perts, will hold the men of to -morrow in
thrall with its tales of man's achievements
against space and time.

With
100's of
Photographs

Each 3/6 net
or 4,- post free from Book Dept.,

George Newnes Ltd.. 8-11 Southampton
Street, Strand, London, W.C.2

SPEED ! Edited by CAPT. EYSTON
A lavishly produced new Annual with hundreds of dramatic photographs. Captain

Eyston has collected fascinating articles on man's quest for speed from simple
athletics to thousand -horse -power flying machines.

MARVELS OF THE AIR Edited by T. STANHOPE SPRIGG
Never before have such a marvellous collection of pictures and stories of all

types of aircraft from all over the world been assembled within one book. A history
of aviation for every boy and a picture gallery all in one-a luxury volume at a
story book price.

NEWNES 1937 ANNUALS
All applications respecting Advertising in this Publication should be addressed to the ADVERTISEMENT MANAGER, GEORGE

b -II Southampton Street, Strand, London. W.C.2. Telephone: Temple Bar 4363.
NEWNES, LTD.,
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GEE...I would like to
hove real HE-MAN
muscles !

So would 1. but it
takes o long while

Ot
-says

CHARLES ATLAS

Prove in thefirst daysYOU
can have a Body likeMine!"
DON'T get the idea that it takes a lot of time and

hard work for you to get smashing strength and
powerful muscular development. And don't fool
yourself into thinking that you need a roomful of
unnatural contraptions that may do more harm
than good.

Both these ideas are all rot-and I have PROVED
it. All I need is 7 days to prove what I can do for
you! And I don't need any gaolge,A either. In
fact, I have no sympathy with thei at all-don't
believe in it. It is artificial-and may strain your
heart or other vital organs for life

Natural Methods Aire
All I Need

On this page you will see an actual photo of how
I look to -day. This picture has not been changed
in any way. NO muscles have been " painted " on.
This photograph is the camera's honest proof of
what I have done for MY body. I myself am ready
to prove what my secret of Dynamic Tension can do
for YOURS !

To look at me now you wouldn't recognise me as
the same man I was a few years ago. Then I was a
physical wreck, a 7 -stone weakling-flat-chested,
spindly legs, arms and legs like pipe -stems.

I was worried-and I had a right to be. I decided
to study myself, to do something about my body.
I found a new way to build myself up. A new way
that was simple, natural, quick and sure ! Dynamic
Tension is what I called it. I put this secret to
work. And in a short time I had the kind of body
you see here-the body which has twice won the
title of " The World's Most Perfectly Developed
Man."

am ma ma in
Dept.10-N, 40-42 I
Chandos Street,

London, W.C.2
I want the proof that your system of Dynamic Tension will make a New
Man of me-give me a healthy, husky body and big muscle development.
Send me your book " Everlasting Health and Strength "-FREE.

CHARLES ATLAS

Name
(Please print or write plainly)

I
I

Address

I

I

This Secret Has
Helped Thousands

Thousands of other fellows now know this secret
too-and know from their own personal experience
what Dynamic Tension has done for them. When
they turned to me for advice, they were just as frail
and puny as I once was. Now they are life-sized
examples of what a man can and ought to be-with
mighty energy, tireless endurance, and muscles that
stand out like bridge cables all over their bodies.

I have written an interesting booklet filled with
pictures, which tells my story-and theirs. I would
like to send you a copy of it entirely free.

48 -Page Book
FREE

I'd like you to know what Dynamic Tension has
done for me-what it has done for others and what
it can do for you ! This little coupon will bring you
my free book, which tells all about it. There is no
cost or obligation of any kind-and no one will
call upon you.

I just want to put into your hands proof that I can
do for you what I have done for so many thousands
of others give you broad, powerful shoulders,
biceps that bulge with smashing strength, a chest
which stands out solid and muscular, and an evenly -
developed body that will make others look like
dwarfs next to you. Will you gamble a stamp to
win a body like mine ? Then post this coupon
TO -DAY. CHARLES ATLAS, Dept. 10-N,
40-42, Chandos St., London, W.C.2.

CONSTIPATION
PIMPLES
BAD BREATH
COATED TONGUE
FREQUENT COLDS
PAINS IN THE BACK
CATARRH
WEAK WILL POWER
INDIGESTION
NERVOUSNESS
LACK OF VITALITY

IF your answer to
-a any ONE of these
questions is YES-heed
the warning, for such

CHARLES ATLAS,
Holder of the title
"The World's Most

perfectly
developed

Man,"

Do 9011 suffer from:
it is. These little signs,
seemingly trivial in
themselves, are of the
greatest consequence.
They are Nature's warn-
ing signals of approach-
ing physical dangers.
NOW is the time to
overcome them. NOW
is the time to send for
my FREE book which
tells you how you can
build yourself a consti-
tution to avoid disease
and enjoy the good times
of life.

won in open com-
petition in the only
International con-
tests held during
the past 15 years.

AMAZING RESULTS IN ONE WEEK
" Here are the increases at the end of one week : Arm relaxed, inch more

-forearm, inch-chest, normal, 3 inches-weight, 5 pounds gained-I feel
healthier, stronger and more vital. I did not think that any course could do
for me in a month what your course has done in only one week, and when I
go out for a walk with my chest out and shoulders back, my friends look at
me with admiration. I owe it all to you." -L. R. V.

" DELIGHTED AT RESULTS "
" I am delighted. I must say your most wonderful course has done all

you claim for it. I can see a vast difference in my biceps, shoulders and
pectorals. The lumbar muscles are beginning to stand out and I feel just
great. I have increased my other measurements. My strength has increased
wonderfully. I shall never be able to thank you enough."-C. B. (on one of
H.M. Ships at Hong Kong).

CARDIFF MAN GETS ON POLICE FORCE
" Owing to your wonderful course I am now able to carry on with my

ambition in life, and that is to be one of the British Police Force."
-T. G. W. (Cardiff).

Published about -the 30th of each month by GEORGE NEWNES, LIMITED, 8-11 Southampton Street, Strand, London, W.C.3, and Printed in England by HAZELL,
WATSON & VINEY, LTD., London and Aylesbury. Sole Agents for Australia and New Zealand-Gordon & Gotch Ltd. Sole,Agents for South Africa-Central News Agency

Ltd. Subscription Rates: Inland and Abroad, 7a. Id. per annum; Canada, 7s. per anntim. Registered at`the G.P.O. for transmission by Canadian Magazine Post.
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