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YOU HAVE BEEN WARNED BY RADIO
Professor Hilton on November 19th, 1936, from the B.B.C. broadcast a warning. The warning was to the effect that while there are many really good and

reliable Colleges teaching by correspondence, there are many others which are colleges by name only. He said some so-called colleges rented a couple of rooms
in a large building in a well-known street. Some made great promises which they did not intend to fulfil. Some claimed successes they could not prove. In
some cases the names of prominent men were quoted who were in no way connected with the working of the College.

NOW BE ADVISED BY ME
The big name of a College is no proof of its national standing. The Bennett

College has been established over 30 years and our entire building is devoted
to Bennett College work. No other business of any kind is either on or attached
to The Bennett College. We have seating accommodation for over 10,001
We have a permanent staff of over 190 people on the College premises. Our
Professional Staff have all passed their examinations, and our tutors are all
experts in their own specialised work. We do not send out any homework to be
corrected by tired, spare -time tutors. All students' homework is corrected
on the College premises the same day that it arrives, and is returned by evening
post. This College is Technical, Scientific, General and Commercial, thus
enabling us to cater for all requirements ; this is important to Cost and Works
Accountants and all who have to deal with rate -fixing, machining -allowance,
and it is also of great importance in many of the Civil Service Examinations,
This is an entirely British College. Most of our textbooks are written on the
College premises by our own professional staff, especially for tutorial purposes.
Our tutors specialise in teaching students for the examinations they themselves
have already passed.
THERE IS NO OTHER COLLEGE IN THIS KINGDOM

THAT CAN CLAIM ALL THE ABOVE ADVANTAGES
It is not necessary for students to attend the College ; we can

send exactly the same tuition to you by post for a reasonable fee
payable monthly. Anyone who reads the journals knows that
there are many things advertised that one can study, and any
kind of study is good. It is training for the brain, but the

LET ME BE YOUR FATHER
Let me tell you how to make a success of your career.
If your future is undecided or appears unsatisfactory, let us talk it over
together.
I tenet to help. and it will cost you nothing to get my help; you will be
under no obligation whatever.

IU CAN YOU CHANGE MY
EXPRESSION?

IF SO, YOU MAY BE THE
ARTIST THAT COMMERCE

IS WAITING FOR.
Just try it for yourself ; trace or draw the
outline and then put in the features.
There are hundreds of openings in connec-
tion with Humorous Papers, Advertisement
Drawing, Posters, Calendars, Catalogues,
Textile Designs, Book Illustrations, etc.
60°/0 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" front various sources,
others prefer to work full-time employ-
ment 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.

4.....titt-44 0144 Art Dept. 76

HOW TO STUDY
In your spare time when it suits YOU. You flu
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 blackboard will be cleaned oil,
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 deserves it. On the other band,
he can, where necessary. point out your mis-
takes PRIVATELY.

ENGINEERS
now is your chance to dig yourselves into a Key
position and make your future solid. It needs
Technical Training ; we can give you that by post.
Full particulars free, Dept. 76.

DO ANY OF THESE SUB
Accountancy Examinations
Advertising and Sales

Management
A.M.I. Fire E. Examination
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 & examinations
General Education
G.P.O. Eng. Dept.
Heating and Ventilating
Industrial Chemistry
Insurance
Mathematics

best thing to study, surely, is a course specially prepared to teach you your own
vocation, or prephre you for the examination which you have in view. Knowing
that you are master of your job gives you self-confidence and personality, but
a Diploma from a College is absolute proof of your efficiency. We have
agencies in all English-speaking corners of the world. The nature of our
business makes us keep in touch with employment requirements in all parts
of the world, therefore we specialise in preparing students for the good positions
which we know exist, and for all the worth -while examinations.
THE ABOVE VAST ORGANISATION CAN HAVE BEEN CREATED ONLY

BY THE SUCCESS OF OUR STUDENTS
There is a tide in the affairs of man which, if taken at the flood, leads on to

fortune and success. There are three things which come not back-the sped
arrow, the spoken word, and the lost opportunity-this is your opportunity. If
it is your desire to make progress and establish yourself in a good career, write
to us for free particulars on 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
succeed in it. You will be under no obligation whatever. It is
our pleasure to help. We never take students for courses unless
we feel satisfied they are suitable. Do not forget that success is
not the prerogative of the brilliant. Our experience of over 30
years proves that the will to succeed achieves more than out-
standing brilliancy.

We are prepared to produce, on demand, over 10,000
unsolicited testimonials from successful students, or
in default we will hand over f100 to charity.

JECTS INTEREST YOU?
Matriculation
Metallurgy
Mining, all subjects
Mining, Electrical Engin-

eering
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
Radio Communication
Road -making and Main-

tenance
Salesmanship, I.S.M.A.
Sanitation
Secretarial Examination
Sheet Metal Work
Shipbuilding
Shorthand (Pitman's)
Structural Engineering
Surveying
Teachers of Handicrafts
Telephony and Telegraphy
Transport Inst. Examina-

tions
Weights and Measures

Inspector
Welding
Wireless Telegraphy and

Telephony
Works Managers

If you do not see your own regutrements above, write to us on any
subject. Full particulars free,
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THE MOST SUCCESSFUL AND MOST
PROGRESSIVE COLLEGE IN THE WORLD.
DEPT. 76, BENNETT COLLEGE, SHEFFIELD

SIGNS OF THE TIMES
ARMAMENTS

means

MASS PRODUCTION
means

JIGS, TOOLS, FIXTURES, ETC.
Our extended course on DRAUGHTS-
MANSHIP teaches the Design. Our
PRACTICAL ENGINEERING teaches

the manipulation
THE AIR FORCE

is to be increased. All branches of
ENGINEERING MUST DEVELOP

CIVIL SERVICE
Suitable to both sexes. Ages 15i to 24.

Pay Cuts have been restored.

G.P.O. ENG. DEPT.
CUSTOMS AND EXCISE, INSP. OF
TAXES, Etc. NO EXPERIENCE RE-

QUIRED. 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, SEC-
RETARIAL, INSURANCE, Etc.

TO STUDENTS
LIVING ABROAD

or on the high seas, a good supply of
lessons is given, so that they may be done
in their order, and dispatched to us for ex-
amination and correction. They are then
sent back with more work, and in this way
a continuous stream of work is always
in transit from the Student to us and from
us to the Student ; therefore distance
makes no difference.

YOUNG MEN
nrdgeflTglyphtlreidtyout `Vh7sepocll`gerL!c":
We have special Courses for Entrance and Promotion.
1/- per week brings success. Full Particulars Free.

Address :
POLICE DEPT. 76,

www.americanradiohistory.com



June, 1937 NEWNES PRACTICAL MECHANICS 481

How to get

%ice du 9um out 0-1.4e
Summer ! The sun invites you out
of doors. Here's the way to get
the best out of bright summer days.
Get on to our waterways. Glide
away along fascinating rivers, creeks
and canals. Enjoy the grand pleasure
of effortless motion over cool, calm
water in a motor -powered boat. Go
motor boating ! That's the way to
fill your summer days with zip
and zest. That's the way to enjoy
restful, peaceful leisure amidst
glorious scenery.

Costs very little !
And how little motor boating costs.
Clamp an Outboard Motor on to a hired
boat-and in a few seconds you have a
motor boat. Evinrude and Elto outboard
motors cost from as little as El 1 : 11 :0
(convenient easy payments if you wish).
Get full details.

Nothing to
learn about

outboard
motors. Even

girls and
children can
handle these

simple,
light -weight

motors.

Fishing! No effort wasted or time lost if you've an Canoes ! Special brackets supplied for fixing
- outboard motor to propel your boat. The best fishing motors to Folboats and pointed -end

places are quickly reached. canoes.

GO

FOR HEALTH AND PLEASURE

In a few
seconds

you have a
Motor Boat

Ranging from
only 14 lb.
in weight,
Evinrude or
Elto outboard
motors are
easily carried,
and can bequickly
clamped on
to any dinghy.

COUPON
SEND FOR FREE CATALOGUE

BRITISH MOTOR BOAT MFG. Co. LTD.
Britannia House, Ampton Street, London, W.C.I

Please send me your illustrated catalogues telling
all about motor boating.

Name

Address

PM JUNE
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Absorbing group
BUILDING A STUART MODEL IS
AN ENGROSSING PASTIME, AND
THE RESULT A CONTINUOUS

PLEASURE

We Illustrate :

STUART
NO. 10.
High Speed
Steam Engine.

Bore I".
Stroke r.
Each set is quite
complete-
drawings and
instructions are
included.

If you have a lathe-
The rough castings

If not-
Fully machined set - -
Ditto, with all holes drilled

and tapped - - -

8/6

18/6

25/ -

This and many other Stuart engines are
fully described in the 72 -page CATA-

LOGUE No. 3, 6d. post free.

STUART TURNER LTD.
HENLEY - ON - THAMES

Cried Brown's wife," Many
happies, my pet !

Here's a nice FLUXITE
SOLDERING SET.

It's just what you
need,

For in this house,
indeed,

61 It is plenty of practice
- r you'll get!"

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 compact but
substantial complete with lull 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 FLITICITE.

TO CYCLISTS 1 Your wheels will NOT keep
round and true antes. the spokes are tied with
fine wire at the crossings AND SOLDERED.
This makes a much stronger wheel. It's
simple-with FL LUCITE - bat IMPORTANT.

THE FLUXITE GUN
is always ready to put
Flunite on the soldering job
instantly. A little pressure
places the right quantity on
the right spot and one charg-
ing lasts for ages. Price I/6.

ALL MECHANICS

FLUXITE
if SIMPLIFIES ALL SOLDERING
irtextTE Ltd., Dept. P.M., Dragon Works, Bermondsey St., S.E.1

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 Dealers.

L. ROBINSON & CO.,
25 London Chambers,
GILLINGHAM, KENT.

Irludlos

SPECIALISTS IN
TECHNICAL
ILLUSTRATIONS

Write or 'phone us at

HIGH HOLBORN HOUSE,
HIGH HOLBORN, W.C.I

110L. 8638.

MAKE MORE MONEY
£3 to 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 or 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

The ' ADEPT'
LATHE

1i in." centres, 6 in. be.
tween centres.

With compound slide -
rest, 22/-, or with band -

rest only, 13/9.
Screw Tail Stock 5/6

extra. Post 1/-.
THE SUPER ADEPT, 33,-.

F. W. PORTASS SHEFFIELD.Stree

For HEALTH, HAPPINESS AND SUCCESS

read "PSYCHOLOGY"
"Psychology" will help solve your problems, increase
your earning capacity, give you self-confidence and
inspire you to a realization of your ambitions. Send

70. now for post-free copy to :-

PSYCHOLOGY MAGAZINE LTD., (Dept. PR/MI)
3, 6 and 12 Queen Street . . MANCHESTER 2

Magazine
Beautifully
illustrated.
Inspiring
Articles.

64 pages.

THE LUTON MINOR

LUTON AIRCRAFT Ltd.,

30-80
m.p.h.

FROM £180
Drawings and

materials £40. Semi -
manufactured, £75.

Gerrard's Cross.

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, Testimoni and
particulars, or P.O. 1/- for
FIRST PART of my cootie. You
will be more than delighted.
A Japanese Secret, Kill Fear
Cure. Free to pupils.
Dept. P., Blenheim House, Bed
tont Lane. Peitham. Middlesex.

CHIC

, "HOME LABORATORY"

MPETITI 1Nivy E 1
Beck's offer you a great chance of winning a
valuable prize. All you have to do is to write
not more than Soo words on the subject of :
" Chemistry Experiments at Home "
First prize is a £5 5s. od. Chemistry Set, second
a 2S. od. Chemistry Set, and third a kr is. od.
Chemistry Set. In addition there are fifty
Consolation Prizes. The Competition commences
June 1st and finishes on August 31st. Names of
prizewinners will be announced in October issue.

Send for Free Competition Folder containing
full particulars to

BECIC S(Comtokepetition
Deptn. ALo),

ndon
60 High St.

Newingto, , N.16

THE YEARS MOST
INTERESTING BOOKLET
QV VARIABLE GEARING
3,47d for it right away

GEAR. COMPANY LTD
POTTERS HILL BIRMINGHAM'S

"UNO"-
PEN STENCILS

for
Lettering

'POSTERS  SHOWCARDS - PRICE TICKETS
ENGINEERS' & ARCHITECTS' PLANS, ETC.
DOWAINMILS MOAN THE PATERIVES AND MMAOACTUREAS

A. WEST & PARTNERS, 36 BROADWAY, LONDON. SAL
Rio ALL DRAWING OFFICE MATERIAL DEALERS.

WEBLEY AIR PISTOLS
Marvellously
accurate for
target practice.
No license required to purchase,
Senior 45/-, Mark 1 30/.,
Junior 20/-, Webley Air Rifle 8 4/.
Write for List. Waster & SCOTT LTD.,
106 WIAMAN STRILIT, BIRMINGHAM, ENG.

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

Improved Junior "IDEAL -LATHES" De'" ModeL the 06-12457 542-
n In. S.C.B.G. from E7/18/6. LISTS, Stamp please.
J ,WILLIMOTT & SON Neville's Factory. Chilwell Noth.
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FOR BOYS YOUNG AND OLD OUR

B 99 TELESCOPE
is one of our well-known stand or hand tele-
scopes for look -out and astronomical use. A
25x erecting day eyepiece and a 50x astro
eyepiece with Sun -cap are provided, also
tripod stand with ball-and-socket joint.

Price £3 10 0
Delivery free.

Send for lists of new and secondhand Tele-
scopes, Microscopes and Binoculars.

BROAD H URST
CLARKSON & CO.
Telescope House, 63 Farringdon Rd., London, E.C.I.

BALDNESS BARS PROMOTION

A MODERN MIRACLE
MEDICAL Science has at last discovered a simple

method whereby the dormant hair follicles can be re-
stored to VIGOROUS LIFE, enabling them to produce
new and naturally coloured hair.

One delighted Client of 891 who was bald for over 3o
years reported that the " C.L.L." treatment produced 
FINE GROWTH OF NEW HAIR. THE ages of other
equallygratefui Clients range from 22 to 81. MEDICALLY
RECOMMENDED, £1,000 for denial.

Write to -day for a copy of our Illustrated Book entitled
"HOW TO ACQUIRE PERFECT HAIR GROWTH."
Post free privately from :-

THE LABORATORIES (P.M.)
37 New Bond Street, London, W.1.

The ONLY cure in the world for Baldness endorsed
by the Press and the MEDICAL PROFESSION.

TRADE
MARK

PRICE
£4 0 0
Smaller

Size
£2 10 0

Power Tools
ILLUSTRATION
SHOWS OUR 14" JIGSAW

These ma-
chines are
made in two
sizes,I0"and

14". Both are fitted with tilting tables,
and the 14" is fitted with an air pump.
With special blades they will be found
useful for cutting the lighter gauges of
Copper, Brass, Aluminium, and Soft Steel.

WIZARD MACHINERY Co.
13, VICTORIA ST., LONDON, S.W.I

Telephone - Abbey 3018

WRITE FOR
ILLUSTRATED

PRICED
CATALOG UE

No. I37C

You Fellows-
Have you heard about-

The Cooper -Stewart Speedo ? It's an
absolute wizard ! Gives your bike
a really " snappy " appearance and
doubles the fun of cycling ! Of
course, being made by the people
who have been producing motor -car
speedometers for over 25 years, you
can rely upon the Cooper -Stewart
Bicycle Speedometer to tell you
your correct speed. You can fit
one to your machine in a few
minutes; either side of your front
wheel will do- an important point
if you use a cyclometer.

CHOICE OF
TWO MODELS

MODEL CI MODEL C5
(illustrated on Combined speedo-

] 2 /6 speed and fits
left) records meter and mileage

recorder. Complete.
either side of Specify whether for
wheel. Left or Right-hand

COMPLETE side of
wheel. 19/6

Stocked by Halfords, Currys and all Cycle Dealers or
direct from :

The COOPER-STEWART ENG. CO. LTD.
136-137, Long Acre, W.C.2.

BICYCLE
SPEEDOMETERS

MOROSE
ONE -FT. WALL

6 ft. long, 4 ft. 3 M. wide,
3 ft. 6 in. high, is in. wall.
WHITE
CLOTH

TENT 006
...

Green Rotproof, 12,6

JAGROSE CAMPING EQUIPMENT
TENTS

STRONG
DURABLE

LASTING
6 ft. long, 4 ft. wide, 3 ft. 6 in. high, with 6 in. walls. White guaranteed

Jagrose Tent Cloth.
JAGR OSE

EASIEPITCH
7 ft. long, 5 ft. wide,
4 ft. 6 in, high, ifi in. wall.
WHITE
CLOTH

TENT 17/6
...

Green Rotproot, 23/6.

JAG ROSE
TALLBOY

6 ft. long, 6 ft. high, 6 ft,
wide, 36 in. wall.
WHITE TENT IQ"'
CLOTH ... I
Ditto 4ft. Sin. wide, 14/11.

These tents are supplied in a neat holdall complete with jointed poles, pegs,
ropes and runners. They have strongly sewn seams, special strong eyelets, and

overhanging eaves. All carriage paid. Send for list.

AMAZING CYCLE OFFER
JAGROSE all British
RACER
British Made with
British Material a,
Williams chain wheel
and cranks, Dunlop
rims, adjustable racing
handlebars, rubber grips, Avon red racing tyres,
Perry chain, rear calliper brake, bright parts

enamel.
chromium plated, finished four coats best black

6

FILL YOUR NAME IN FOR FREE
LIST OF CYCLES, ROADSTERS,
RACERS AND TANDEMS, FROM 47/6.

Name

Address

JAMES GROSE LTD., 379 EUSTON RD., N.W.1
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AMBITIOUS ENGINEERS
THIS IMPORTANT HANDBOOK

ON

SUCCESSFUL ENGINEERING CAREERS

FREE ON REQUEST
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 in-
teresting 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, TELEVISION and AERO-
NAUTICAL ENGINEERING, BUILDING, GOVERN-
MENT EMPLOYMENT, etc., and explains 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

to miss reading " ENGINEERING
OPPORTUNITIES." In your own in-

terests, we advise you to send for your copy
of this enlightening guide to well -paid posts

by filling in and posting the coupon NOW.
There is no cost or obligation of any kind.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

410, SHAKESPEARE HOUSE,

17, 18, & 19, STRATFORD PLACE, LONDON, W.1

afford

POST
THIS

C
O

O
N

NOW

- -TEAR OFF HERE'

FREE COUPON
BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY,
410, Shakespeare House,

17-19, Stratford Place, W.I.
Please forward, Free of cost or obligation of any

kind, your 268 page Handbook.

NAME

ADDRESS

ill=1.111.1 
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EDITED BY F. J. CAMM

SUBSCRIPTION RATES

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

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

Tower House, Southampton Street, Strand, W.0 2.
'Phone: Temple Bar 4363.

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

Canadian Magazine Post.

Trade Secrets
MOST people have heard the story
of the foreman sewage cleaner
who asked his labourer if he would

mind fixing the candle on a piece of
board, and then reviled himself for
doing so, with the remark that " he
hadn't meant to teach the assistant
that, until the third year of his appren-
ticeship." In most trades and pro-
fessions there are the narrow-
minded people who regard their skill
as something to be kept as a trade
secret, and they regard with suspicion
anyone who asks them a question as
to how a certain job is done. These
smug people forget that if every one
had adopted that attitude they would
not have been able to learn the par-
ticular trade or profession themselves.
There is no such thing as a trade
secret, for since no one man can do
every part of the job himself he is
bound to teach others to assist him.
If the file maker, and the chisel
maker, and the lathe maker, and the
drill maker refused to teach the secrets
of their craft to apprentices, when
they died off there would be no one to
carry on the industry. Every craft
is inter -dependent upon another. The
author cannot write without the aid
of the paper maker and the pen -nib
maker. The carpenter cannot work
until the steel maker has done his job,
and the steel maker cannot work with-
out the foundrymen, whilst the latter
would be unable to cast and to mould
without the dredging machine which
provides them with the sand. In-
dustry is built only by the co-opera-
tion of many allied industries. It is
the commercial conception of the
House that Jack Built.

These narrow-minded people who
are annoyed when a so-called trade
secret is disclosed are the first to seek
information from their colleagues or
from the Editors of technical papers
when they are confronted with a
problem which they do not under-
stand. Every technical book and
every technical periodical discloses
trade secrets, and it is well that this
is so. It is the function of teachers,

PRACTICAL
MECHANICS

No. 45.VOL. IV. JUNE, 1937

Fair Comment

Zie 6ditor
editors, authors, and journalists to
disseminate the world's heritage of
knowledge, and the " trade secret "
individual is usually he who has
obtained the secrets from others.

This preamble arises from a letter
I have received from a certain stage
artiste whose claim to entertain is
that he is a so-called escapologist and
illusionist. He is most annoyed that
I should publish the secrets of his
craft, and that I should give away in
this journal the methods of the con-
jurer. This is what he writes : " I
have been a regular reader of your
journal for a number of years now.
I have to -day cancelled my order with
my newsagent and shall never buy
another copy. I realise this will not
put you out of business, but will serve
to show my feelings. The published
descriptive matter of another man's
profession which is his bread and butter
is a disgrace to your own. To write
the descriptive article for publication
is breach of faith, and will bring the
contempt of every conjurer in the
country to bear on your contributor,
whom I am grieved to see has become
one of the many exposers of the art
of magic."

I am glad to know that one so
narrow-minded has ceased to purchase
this journal, which is better without
such a type of reader. But, of course,
he is not a reader. He is annoyed to
think that this journal should dare to
publish such information, but I shall
continue to do so. Suppose every
fitter in the country objected to me
publishing articles on fitting ; assume
that every turner refused to take the
paper because I publish articles on
turning, or wireless engineers can-
celled their orders because we dealt
with the construction of wireless sets.
Journalism would become impossible.

I have no doubt that my splenetic
correspondent thoroughly enjoys read-
ing articles which are not concerned
with his profession but which enable
him to absorb the trade secrets of
other professions. Quite possibly
this so-called conjurer does not con-
fine his attention to conjuring (such
perfor,mances only take place in the
evening), but probably engages in
some other occupation in the day-
time. Unless others had disclosed
their so-called secrets he would be
without the apparatus which is essen-
tial to the performance of almost
every conjuring trick. I do not know
of many tricks which rely upon skill
alone, and when you know how they
are done they are childishly simple.
Trick packs of cards, boxes with slid-
ing compartments, trick tables, ser-
vantes, and other devices are neces-
sary. So-called slight of hand is
usually so much bunkum, like the
patter which most conjurers effect to
describe their magic passes. The
secret of the successful conjurer is
showmanship. Most people now
know that Houdini was largely a fake,
but a good showman. In fact, the
story is told of this famous lock picker
who claimed to be able to get out Of
any strong room, straight -jacket or
cell, that he once lost the key of his
lodgings and was unable to gain entry.
A violinist is entitled to write articles
on the violin, and I shall continue to
publish the secrets of anything and
everything which comes within the
ambit o PRACTICAL MECHANICS.

A man who seeks to monopolize a
tit -bit of information which he has
obviously learned from others must
be mental if he thinks that he can
succeed in doing so. Fortunately
this journal is read by intelligent
people and can afford to do without
those with such astonishing view-
points. No man can succeed without
the co-operation of others. We are
taught the basis of most things at
school, and this conjurer with the
trade secret complex would not have
been a conjurer if school -teachers had
maintained secrecy.
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THE overall length is approxi-
mately 94 ft. with a beam of 34
ft., and a depth of 15 in. Folded,

the dimensions are 9 ft. x 15 in.,
thus it can be easily carried on the
roof of car or stored stowed along a
wall. The transom, frame, and seats
are, of course, packed on top of the
folded hull.

Launching
From the folded position to com-

plete erection ready for launching, a
period of about four to five minutes
at the most is required.

To erect, the folded boat is stood on
edge and the sides pulled outwards
when the device will resemble the
letter W, pressure is then brought
to bear on the central bottom seam
which corresponds with the apex of
the central part of the W. This
forces the sides out at the bottom
and flattens the bottom of the boat

2' /0"
4-//"

BATTEN.5/4"X%"

O

in sp

The Concluding Article on
the Construction of our
Speedboat. The.First Arti-

out so that the cross section now
resembles a flat bottomed U.

The next stage is to get in the rigid
transom, and to facilitate this, an

EYJTTEN_ /0 ",r-t;r6?/6"

BoLi- ZOcvaNG /Afro
CENTRE STRETCHER

eedboaf

expanding device is used. This is
composed of two pieces of wood about
I in. x 1 in. crossed and riveted
togethei in the manner of a pair of
scissors ; and the ends of the longer
arms are notched so that they can fit
over the inner strengthening battens
of the tops of the sides.

An Expanding Device
This device is placed in position,

and by pressing down on the junction
of the two battens of which it is

Nov0E

POE/770N OF FIT7-INO5 ON //VS/DE OF BOAT. (2307-1/ .5/DES IDENTICAL)

I"1

ivlf/2".-1

2 OFF

2 OFF

0

6?A5':O/A

SCREWED
STAPLE.

Fig. 1.-Showing the location
of all the fittings on the side.

/1/"

-------0--_ 0

oFF

3" Fig. 2.-Details
/3/4II

A SIRTABLETYPE

of the hinges.

2 OFF ac HiNGE.
REOO/RED)

DErAii. OF Rowhocx.
Fig.( 3.-The rowlocks, which
are constructed from * in. round
iron rod, should be bent to the

shape shown.
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composed, leverage is obtained to
force the sides outwards when
the wooden transom can be
slipped home.

The central frame is inserted
in a similar manner with the use
of the expander, and when in
position the bolts are shot, thus
securing it rigidly in place. The
seats merely rest in place and
are in no way secured.

As regards finish, varnish is
best, one good coat of half varnish
and half linseed oil as a primer,
and two light coats of neat var-
nish is sufficient.

All canvas joints are treated
with marine glue as specified in
the materials list. Tar or paint
may be used but are messy and
unsightly.

Materials
With regard to materials there is

little necessity to give a wide range
of choice, plywood is suggested,
although masonite or similar materials
could be equally well employed. For
the hardwood battens either American
rock elm or oak could be used. If
cheapness is a consideration, ordinary
English elm may be employed but
this twists badly in storage pending
use.

The following list are suggested
materials and given in the sizes which
they should be bought. All wood is
planed and should be ordered finished
sizes.

0 0

// I

-0-1 /72"
Fig. 4.-The positions of the locating tongues for holding the boat rigid.

/"
4=8

6 _31

MATERIALS
For the sides and bottom : Canvas (extra stout) :

4 pieces fin. pine plywood, each 1 strip 12 in. wide, 10 ft. long.
10 ft. long and 144 in. wide. 1 piece 18 in. x 3 ft. 6 in.

For the Transom : 1 piece 2 ft. x 8 in.
1 piece ply, 3 ft. x 14 in. Hinges, etc. :

For the Frame : 4 2 -in. butts for seats.
1 piece 4 ply, 3 ft. 2 in. x 14 in. 6 long type gate hinges, 4 in. overall.

For Seats : 2 small door bolts about 24 in.
1 piece 4 ply, 5 ft. x 12 in. Screws :
1 piece 4 ply, 5 ft. x 12 in. Order as required, mostlyi in. No. 6.

For Battens : Marine Glue for Joints :
10 pieces American rock elm or Jefferies "F " quality marine glue.
oak, 4 in. x 4 in. each 10 ft. long. 1 quart tin price 5s., plus carriage,

For Miscellaneous Strengthening Pieces: obtainable from Alfred Jefferies &
1 piece of mahogany 4 in. thick, Co., Marsh Gate, Stratford, London,
7 in. wide, 5 ft. long. E.15.

The first stage of the work in con-
structing the boat will be to cut out the
two sides and the bottom pieces.

Fig. 5.-A top and underneath
view of the assembled boat.
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Fig. 6.-The canvas nose -piece is clearly shown in this illustration.

These, of course, are cut from the
large piece of plywood shown in
the materials list.

Referring to the first two illustra-
tions of the preliminary article in the
previous issue the upper one shows one
of the side pieces whilst the lower
shows one half of the bottom. The
parts should be marked out and
shaped in accordance with these
diagrams, and it will, of course, be seen
that it is only necessary to mark out
one of each in this way, for the finished
parts can then be used as templates
for the others.

Great care must be take to see that
the two sides and the two bottom
halves are exactly the same shape and
in every way identical, and to make
certain of this, it is as well to clamp
them together for the final finishing
off. The work on sides and bottom
completed, the back board or transom
may be taken in hand and cut out
according to the diagram from 1 -in.
plywood. Cut the notches at the top
corners very carefully, as shown in
detail A, lining them with thin brass
strips as shown. The notch, it will be
seen, is in. deep and 12 in. long. It
will be as well to finish the job out-
right, so the engine mounting block and
seat batten may as well be fitted now.

The Seat Batten
The seat batten should really be of

-1 section, so that the groove in the
rear edge of the seat can drop over it,
thus preventing the seat from drift-
ing forward. The centre stretcher or
frame can now be taken in hand and
made according to the diagram from

plywood.
The top edges are slotted in a similar

manner to those of the stern board,

""1. 1111111111OIMMI=111110

Fig: 7.-The sides of the boat are forced apart with the stretcher while the
stern board and centre stretcher are placed in position.

but in this case, two small holes are
bored to receive the bolts which are

Fig. 8.-Details
of the engine.

used to retain the frame in position,
and both holes and slots are protected

/9

GROOVE _345(4'

SaPPORT 1//isiGED
75 SEAT AND FOLDS

UNDER

V

from wear or enlargement by sheath-
ing with thin brass as shown.

Constant reference to the diagram
on page 432 of last month's issue, which
shows the completely assembled boat,
will considerably facilitate the work
at all stages. Having got the main
items made, the edges of all parts, in-
cluding the sides and bottoms, should
be given three coats of varnish, each
coat being allowed to soak well in ;
this, of course, is to protect the wood
from the action of water, for the edges
are the most vulnerable part of ply-
wood.

Assembly
We are now ready to start part of

the assembly work, and taking the
two bottom halves, place them to-
gether on the floor in such a manner
that the complete bottom is formed,
Temporarily secure them thus by
lightly tacking a few odd battens
across at intervals of eighteen inches.
and then turn the whole device over

/8

BATTEN_ /5 3/4"X kt"
3/81/

Fig. 9.-The centre seat which drops snugly into position.
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LOWER BATTEN ON SiOe -3/4X 5//6"

CANVAS
OUTER BATTEN ON 8o7-7-om _ 440

-

STERN BATTEN_ 2 2"x 5//6"

---/NNER BATTEN-S.3/4"x '9/6"

CANVAS

STERN BATTEN_ 2 X 546"

"x 67,6 "

shown in the assembled diagram,
NOTE - ALL RivErs page 432.
ON UNOERWATER SEAMS When all the seams are made

ARE AT 2 "PITCH the front or bow of the boat
where the four parts unite must be
covered with a canvas cap as
shown in detail A, and the sides

/ further protected by covering with
shaped pieces of I in. mahogany.
A brass eyelet is let into the top
part to enable a painter or rope to
be secured.

. INNER BATTENS ON
8or TOM OF BOAT

OUTER BATTEN ON 807- --,T;Ai .3/4",r516
ANVAS

OUTER
BATTEN ON

807 TOM
LOWER 847-7 EN ON 5/0E 3,4",x5//6^

Fig. 10.-The underside of the boat showing the waterproof seams.

so that the battens are underneath.
We can now carry on with the hinged
canvas joint, and to do this, cut a
strip of canvas 2i in. wide and a few
inches longer than the length of the
bottom pieces.

This must be glued with marine
glue (ordinary glue is useless) right
along the seam so that an equal
amount of canvas is on each half.

Two battens of in. by in. hard

J

Fig.11.-Constructional
details of the oars.

LOWER
BATTEN
ON 5/0E

CANVAS

wood are now secured along the
edges of the canvas to within 2 in. of
the stern end, with either rivets or
screws spaced 2 in. apart, but which-
ever method is adopted these fasten-
ings must be driven dead tight so that
the edges are watertight.

The Hinged Seam
The temporary battens may now be

removed, and if the work on the seam
has been properly done, the two halves
will fold down with the curved edges
exactly registering. The sketch on
page 432 (see last month's issue) clearly
illustrates the principle on which this
hinged seam is made.

The sides are ringed to the bottom
in a similar manner, but a little sur-
plus canvas is left between the battens
to allow them to hinge inwards ; the
battens finish 2 in. from the stern.
Before making this seam, however, the
shape of the boat can be formed and
the parts held in position by fitting the
metal hinges on the inner sides as

7

Fig. 12.-The stretcher
used for forcing the sides
of the boat apart when

erecting.

5-3"

Locating Tongues
The next job to take in hand

will be to make and fit the locating
tongues to keep the boat rigid, and
these are shown in the illustration
on page 432, and in detail in Fig. 4.
It will be noticed that two large
ones and one small one are used
and are fitted in the positions shown
in Fig. 4.

We may now fit the gunwales
or inner and outer battens round
the tops of the sides. These may
be either through riveted or
screwed separately according to
the choice and skill of the reader.
This is shown in the sketch on
page 432.
We must now make a suitable groove

or channel on each side of the boat at
the stern to receive the stern board or
transom, and this is accomplished by
running two strips of batten / in.
(full) apart, from the top rail to the
bottom of the sides ; this will form a
closed groove, into which the stern -
board is sprung, the notch therein
fitting over the toprail. When these
are completed the sternboard may be
placed in position, and similar grooves
made for the frame or stretcher, and
the holding bolts fitted. This frame
is fitted by springing open the boat and
dropping it in position, after which the
sides spring in and grip it, further
assisted by shooting home the bolts.
The boat should now assume its proper
shape, and we must make the stern -
board watertight by fitting the canvas
capping or false transom. This is
done by making a canvas back, the
edges of which are turned over the

PivoT

ARMS - X5/8

ENDS OA ARMS
RECESSED 71+115
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DE TA/LS OF NOSE BATTENS

Fig. 13.-The nose battens.

bottom and sides for 2 in., and glued,
thus, with marine glue. Battens 2 in.
wide are now screwed over them, which
explains why our fore and aft seam
battens finished 2 in. short of the
stern.

The top edge of this canvas transom
should be in some way strengthened
either by stitching another piece about
11 in. wide along it, or making the
back 11 in. oversize and turning the
edge over.

The Seats
The seats may now be taken in

hand, and which require but little
explanation, as they are clearly illus-

trated in the assembled diagram, page
432. Details of the stern seat are given
in the lower figure, page 431. The leg
is, of course, hinged to the seat so that
it folds inwards so that when the boat
is folded up it can be packed flat.

The groove in the rear edge fits over
the batten on the transom, whilst a
similar groove is cut in the front seat
to fit over the frame or stretcher
(Fig. 9).

STERN BATTEN
ON 5/DE

Fig. 14.-The stern batten.

The seats themselves are formed of
1 -in. plywood, whilst the legs are of

ply. The rowlocks, which may
now be made and fitted, are constructed
from h -in. round iron rod, and bent as
shown in Fig. 3. One end it will be seen
is bent at right angles and passed
through a hole bored in the side of the
boat. The rowlock is held in position
by a /-in. screwed staple.

The oars will require a screw eye
fitted in them so that this eye can be

5/DE OF BOAT. OTHER SIDE /OENT/G4L.)

2" H
1'0" -

passed over the hooked end of the
rowlock and down the stem.

The Rowlocks
Two rowlocks are fitted on each

side so that alternative rowing
positions can be given to suit the per-
son rowing.

These rowlocks, also the frame bolts,
etc., are, of course, mounted on pro-
tecting or strengthening plates of *-in.
mahogany as shown in details C and
D, Fig. 1. The location of all the
fittings on the sides is also shown in
Fig. 1. If the boat is to be used on
salt -water, care must be taken that
iron hinges, bolts, etc., are not secured
with brass or copper rivets or screws,
otherwise corrosion will set in by
action between the two metals with
salt spray.

The finish of the boat may be enamel
or varnish. The latter is recommended,
as enamel is prone to chip with con-
stant folding of the boat.

Give three good coats of varnish
with boat in the assembled position.

Handling the Boat
In using a boat of this description

it must be borne in mind that, whilst
strong for ordinary purposes, liberties
cannot be taken with a folding craft.
If used when bathing, it is inadvisable
to clamber over the sides, and heavy
persons should not lean against them.

Trim the boat well when under
way-our illustration on page 430 is a
very good example of correct trim
with three adults aboard. Avoid too
large an engine. A 1-H.P. engine,
such as the " Elto Pal," is adequate,
and no extra speed will be obtained
which will be in proportion to in-
creased horse -power.

lo" "

9'82'
HALF OF BOAT BOTTOM OTHER HALF IDENTICAL)

Fig. 15.-Measurements for constructing the sides and bottom of the boat.

/ 0"
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MODNEL L
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An Interesting and Practical H0

THE processes of modelling, mould -
making and casting are of a more
mechanical nature than is generally

supposed.
Statues and busts of celebrated people, so

often seen in public buildings, are the result
of much methodical construction. The
camera is a most valuable aid to a sculptor.
The model is first photographed from every
angle, at the same distance, so that there is
a concrete idea of how the finished cast
will appear to the spectator. The sculptor
works from these photographs when the
sitter cannot give too much time to posing.

The general mass of clay which is to
represent the subject, is built up on stout
wooden board which has a central support
of twisted lead piping (see Fig. 1). The
board is damped before use. Fingers and
thumbs are the most effectual tools
for clay modelling and boxwood and
wire tools are only necessary for
small details (Fig. 2).

When the clay is built up, piece
by piece, to the right size, the
proportions of the whole head,
and afterwards, of the separate features
in relation to each other, are checked
with wooden calipers. Calipers resemble
a gigantic pair of compasses, excepting
that their points are blunted and curved
inwards so that the features of the model
can be conveniently measured. When
the proportions are correct, essential details
are put in and the final modelling is done.
A hogshair brush is sometimes used to
smooth the undercut portions of the clay.
An unfinished piece of modelling is kept
covered by damp cloths which must not
be allowed to dry.

The natural or grey clay generally used
is bought by the hundredweight and stored
in galvanised bins with lids. It is kept
damp by adding water, as unless kept in a
proper state of moisture, it will always dry,
crack and crumble.

Dry clay is beaten with a mallet and
afterwards damped and rolled until it is
plastic without being sticky. When kept in
good condition it can be used for years and
improves by being worked. Soft clay is
re -conditioned by kneading powdered clay
into it.

Plaster Casting
Casting in plaster requires skill and

rapidity, especially when a large quantity
of plaster is being handled. The plaster is
added to a large bowl of water and well
stirred in. As soon as it begins to get
warm it will also start to thicken. The clay
modelling is well covered with the gradually
thickening plaster which sets quite hard
when cold. At this stage, it is essential to
work quickly and to make a really thick
covering of plaster that is substantial
enough to cast from. A large mould is

Dby

generally made in two
sections that are cen-
trally divided.

When this is done,
half the modelling is
covered with plaster
and the division well
oiled so that the two
halves will lift apart
as required. A
mould in two
sections is
more easily
piece mould.
is cold and dry
from the clay
Plenty of run

Fig.3.-A drawing from a plaster cast of a dog.

cleaned than a one -
When the plaster
it can be taken
without an effort.
ning water and a

Fig. 1.-The modelling board with a oundation of
lead piping.

Fig. 2.-Wood and wire modelling tools.

large soft brush will clean away all traces of
clay that remain. If a mould has been made
with mechanical precision it can be fitted
together again to give an exact reproduc-
tion internally of the original work in clay.
Any number of casts can be made so long
as the mould remains undamaged. When
taking a cast, the inside of the mould is
first thoroughly soaped and oiled. If this is
adequately done the plaster that is used for

the cast will not stick.
The first layer of plaster that

is applied to the inside of the
mould must be thick ; it should
carefully cover all details, to avoid
formation of air -bubbles.

Pieces of tow or butter muslin are ar-
ranged cross -wise on the wet plaster, and
covered by another layer, the mould being
gradually filled in with plaster and the tow
or muslin added at the discretion of the
caster.

When the plaster is dried and set, the
mould can be easily removed. In some
cases it is chipped away with a chisel and
a mallet, the chisel being held at right -
angles to the mould. Surplus plaster which
has oozed up through the join can be
removed with the fingeri. Finishing
touches are sometimes done on the plaster -
cast itself. A polish made of beeswax and
turpentine is finally applied with a silk or
velvet duster.
From Plaster to Bronze

Plaster -casting is a stepping -stone to
bronze -casting. A plaster cast is sent to the
foundry where a gelatine mould is made of
it. The mould is then sprayed with a thick
layer of wax, and a core of fire -clay, large
enough to touch the inner surface of the
wax -layer, is made. This is held to the
mould by pins, after which the mould itself
is encased in fire -proof clay, and a hole
made to take the molten bronze. The
mould is heated enough to melt the wax
and the bronze which is poured in fills up
the cavity left by the wax. The inner and
outer core are broken and removed as soon
as the bronze is cool and ready for cleaning.
Sculptors sometimes work on a bronze after
it is returned from the foundry. The
method of bronze -casting described above
was invented by the Greeks, and is still
used to -day.
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60.

Taich
How the National Physical
Laboratory conducts Tests of

Accurate Timepieces
VERY few people understand what is

meant by an accurate watch. They
read advertisements of watch manu-

facturers who describe their products as
accurate time -keepers, correct time -keepers,
good time -keepers, excellent time -keepers,
precise time -keepers, fine time -keepers, and
so on. Whilst these terms may be correct
up to a point, they do not convey anything
to the horologist, for one manufacturer
may consider a rate of 30 seconds a day as
" accurate," or " correct," or " precise,"
but unless we know what is considered the
standard of good time -keeping these terms
do not give any indication of the perform-
ance of the watch. Now that we have the
time signal radiated from Greenwich at
regular periods each day, the public has
formed the habit of checking the rates of
watches and clocks, and it finds that what
was formerly thought to be a good time -piece
is inaccurate. But providing that a watch
has a constant rate-either gaining or
losing, it is easy to estimate the time from
the indication given by the hands, for the
hands merely indicate the rate of a watch.
The speed of movement of the hands is
governed by the vibration of a hairspring

attached to the balance of the
watch, and its ability to keep
time depends upon the accuracy
of the balance, the quality of
the pivot and the jewel, the
hairspring, and the poising of
the balance.

Not only must the watch have
a constant rate, but it must have
a constant rate in all positions.
Obviously some impartial body
must be set the task of testing the claims
of manufacturers to label their watches as
accurate time -keepers, and to set the
standard by which watches may be judged.
In this country that body is the National
Physical Laboratory at Teddington, who
issue Certificates under certain conditions of
performance. It is very necessary that
official time -keepers and others concerned
with the accurate checking and recording of
the passage of time, including the captains
of ships, should possess watches known to
be accurate. A record can be gained by a
fifth of a second, and if the record was
timed by a watch which could gain that
amount in an hour, the record has been
wrongly recorded.

Chronograph used at the N.P.L. in making daily comparisons between the watches undergoing test,
and the standard clocks and rhythmic time signals.

The watch shown here is the Split-second
Chronograph used by the staff of our Con-
temporary, "The Practical Motorist," in test-
ing the speed and acceleration of motor cars.
It is a Longines-makers of remarkably
accurate watches, which have secured highest

awards in " Kew tests."

The Metrology Department (rating divi-
sion) undertakes the tests of watches sub-
mitted to them. There are two classes of
test-A and B-which occupy 45 and 31
days respectively. The test is divided into
8 periods :

Period. Approximate
Temperature Position of Watch.

1

2

3

4

5

6

7

8

67° F.

67° F.

67° F.

42° F.

67° F.

92° F.

67° F.

67° F.

In the " initial " vertical posi-
tion. (See note below.)

In a vertical position, turned
clockwise through 90° from
the " initial " position.

In a vertical position, turned
anticlockwise through 90° from
the " initial " position.

In a horizontal position, with
dial up.

In a horizontal position, with
dial up.

In a horizontal position, with
dial up.

In a horizontal position, with
dial down.

In the " initial " vertical posi-
tion.

For the purpose of this test the " initial "
vertical position is defined as follows :
Pendant uppermost, in the case of pendant
watches ; 6 (VI) o'clock uppermost, in the
case of wristlet watches ; 12 (XII) o'clock
uppermost, in the case of other watches
not intended for pendant or wristlet use.

Periods 1, 2, 3, and 8 consist of 5 days
each, but the remaining periods 4, 5, 6, and
7 each occupy 6 days, as owing to interven-
ing changes in temperature, the rate
obtained on the first day of each of these
four periods is not used for the purpose of
the test.

Class " A " certificates are issued for
watches whose performance was such that :
The numerical average of the daily depar-
tures from the mean daily rate, during any
one of the eight periods of test, did not
exceed 2 seconds ; the mean daily rate in
the " initial " vertical position (see note
later on) differed from that in the " dial up "
position at 67° F. by less than 5 seconds,

www.americanradiohistory.com



494 NEWNES PRACTICAL MECHANICS June, 1937

One of the watch testing -rooms at the National Physical Laboratory, Teddington.

and from that in any other position by less
than 10 seconds ; the mean change of daily
rate with change of temperature was less
than 0.3 second per 1° F. ; the mean daily
rate did not exceed 10 seconds in any posi-
tion (i.e. in any one of periods 1, 2, 3, 5,
7, and 8).

The certificate is endorsed with the words
" Especially Good " when a watch obtains
a total of 80 marks or more out of a maxi-
mum of 100.

Subsidiary Class " A " Test
A watch which has previously obtained a

Class " A " certificate may be entered for a
subsidiary retest normally occupying eight
days. The watch is tested in the same
positions and temperatures as those pre-
scribed for Class A," and the original
certificate is endorsed with the date of the
retest if the watch is found to be performing
within Class " A " limits.

Class B
This test occupies five periods as follows :

Period. Duration. Approximate
Temperature. Position of Watch.

1 14 days 67° F. Watch in a " vertical "
position. (See note
below.)

2 14 days 67° F. Watch in a horizontal
position.

3 1 day 42° F. Watch in a horizontal
position.

4 1 day 67° F. Watch in a horizontal
position.

5 1 day 92° F. Watch in a horizontal
position.

For the purpose of this test the " verti-
cal " position is defined as follows : Pen-
dant uppermost, in the case of pendant
watches ; 6 (VI) o'clock uppermost, in the
case of wristlet watches ; 12 (XII)
o'clock uppermost, in the case of other
watches not intended for pendant or wristlet
use.

Class " B " certificates are issued for
watches whose performance was such that :
The numerical average of the daily depar-

tures from the mean daily rate during the
same period of test did not exceed 2 seconds
in either period 1 or period 2 ; the mean
daily rate in period 1 differed from that in
period 2 by less than 10 seconds ; the mean
daily rate did not exceed 15 seconds in
either period 1 or period 2 ; the mean
change of daily rate with change of tem-
perature was less than 0.3 second per 1° F.

The certificate is endorsed with the words
" Especially Good " when the mean varia-
tion of daily rate did not exceed 0.75
second for the average of periods 1 and 2
taken separately, when the difference de-
scribed in (2) was less than 5 seconds, and
when the mean change of daily rate with
change of temperature was less than 0.2
second per 1° F.

Chronograph Watches
Each chronograph watch entered for

Class " A " or Class " B " is first tested for
the action of its chronograph mechanism.
The ordinary Class " A or Class " B "
test, which is made with the chronograph
mechanism disengaged, is not commenced
unless the watch has been found satisfac-
tory in regard to chronograph mechanism.

Time -of -day Chronograph Watches
The ordinary Class " A," Subsidiary

" A " or Class " B " test, which is made
with the chronograph mechanism disen-
gaged, is not commenced unless the watch
is found satisfactory as regards the chrono-
graph action.

The following are the particulars and
conditions of the tests made on the chrono-
graph action.

If the watch fails to comply with these
conditions, or is otherwise unsatisfactory,
it will be rejected without any further test.

Tests are made over one or more periods of
24 hours each at about 67° F. in, the " dial
up " position. (a) With the chronograph
disengaged; (b) with the chronograph in
action ; and (c) in the case of a split -
seconds chronograph with the hands split.

The daily rate found under (b) must not
differ by more than 5 seconds from that
found under (a) or (c).

Short Tests.-(a) When the chronograph
mechanism is in action and pressure is
applied to the push -piece, the chronograph
hand or hands must either stop dead at
once, or else they must run on unaffected
until stronger force is used. (b) There
must be complete absence of " lagging "
and moving in " spasmodic " jumps when
pressure is applied to the push -piece. (c)
The chronograph hand must start exactly
from, and return to, the Zero mark. The
inclusive errors of starting and stopping
must not exceed + + second. In the case
of a split -seconds chronograph, the hands
must run together in exact accordance
unless split. (d) The indications of the
minute -recorder must be exactly consistent
with the position of the chronograph hand.
In the case of " instantaneous " and " semi -
instantaneous " minute -recorders, if the
chronograph hand is stopped at 594
seconds, the minute recorder should not
indicate the completion of one minute.
Conversely, if the chronograph hand is
stopped at 60h- seconds, the recorder must
not fail to indicate the completion of one
minute.

Basis of Computation of the Marks Awarded
Each Class " A " certificate issued for a

watch will contain a statement of the marks
awarded on the results of the complete test.

Marks are assessed for :
(1) Consistence of daily rate. (Maximum

= 40 marks.)
(2) Position adjustment. (Maximum =

40 marks.)
(3) Temperature compensation. (Maxi-

mum = 20 marks.)
The certificate is endorsed with the

words " Especially Good " when a watch
obtains a total of 80 marks or more out of
a maximum of 100.

Consistency of Daily Rate
The numerical average of the departures

of the individual daily rates from the mean
daily rate for a given period of test, is de-
fined as the " mean variation of daily rate "
for that period.

The final value, " a " in seconds, obtained
for the " mean variation of daily rate," is
the numerical average of the eight indi-
vidual values of the " mean variation of
daily rate," obtained separately for the
eight different periods of the test.

Marks awarded for consistency of daily
rate

. = 40 (1 - ).
2

Position Adjustment
The marks awarded for position adjust-

ment are computed entirely on the results
of the six periods, Nos. 1, 2, 3, 5, 7, and 8,
in which the test is made with the watch in
different positions, at the normal tempera-
ture of 67° F.

The mean variation of rate with change
of position, " b" in seconds, is taken as the
numerical average of the departures of the
six mean values of the daily rate in periods
Nos. 1, 2, 3, 5, 7, and 8, from the algebraic
mean of the six mean values.

Marks awarded for position adjustment

= 40 (1 - -b).
10

Temperature Compensation
The marks awarded for temperature com-

pensation are computed on the results of
periods Nos. 4, 5, and 6. These portions of
the test are made in the " dial up " position
and relate to temperatures measured in
Fahrenheit degrees.

The temperature coefficient, " c " in
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seconds per 1° F., that is, the mean change
of daily rate for a change in temperature
of 1° F., is defined by the following ratio :

The sum of the numerical departures
of the three average daily rates hr
periods 4, 5, and 6, from the algebraic
mean of these three average daily rates.

c=
The sum of the numerical departures
of the three mean temperatures in
periods 4, 5, and 6, from the average
temperature for these three periods.

Marks awarded for temperature com-
pensation

= 20 (1 - 103 c).

The total marks awarded are therefore
obtainable from the following formula :

Total marks = 40(1 - 2) + 40 (1 - b
110

+ 20 (1 - -10c).

Where " a " is the final value of the
mean variation of daily rate " (average

for all eight periods of test), "b" is the
mean variation of rate with change of
position (periods 1, 2, 3, 5, 7, and 8), "c"
is the mean change of daily rate per 1° F.
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A tenth -second watch by Guignard & Golay which
passed the " Kew" test.

Tests of Foreign Watches
The Board of Customs and Excise have

given their consent to the admission, free of
duty and without Customs examination, of
all foreign watches sent for test at the
National Physical Laboratory, but not in-
tended for sale in England, provided they
are re-exported immediately after the con-
clusion of the test (Class A or B).

Foreign firms sending watches for test at
the Laboratory, and wishing to avail them-
selves of this arrangement,
observe the following regulations :

(1) The watches must be sent through
the British Post Office to the National
Physical Laboratory by parcel post, insured
(Colis postaux assures), or by insured -box
post (Boite avec valeur declaree poste).

(2) At the time of posting, an entry must
be made upon the " Declaration " (Declara-
tion en douane) that the watch or watches
are sent to the National Physical Labora-
tory for testing purposes only, and are to
be re-exported at the end of the test.

In the case of watches sent from Switzer-
land the sender should indicate clearly to
the Swiss Postal Authorities, at the time of
posting, that the parcel is for transmission
by post and must be delivered to Teddington
through the British Post Office. It will not
be accepted if sent through a forwarding
agent (agent expediteur).

(3) Special labels are provided by the
National Physical Laboratory for use on
these parcels, and only parcels bearing these
labels and forwarded in accordance with

the conditions stated under (1)
and (2) above will be recognised
as coming under this special
arrangement.

(4) The watches will be re-
turned to the sender, after the
trial, in a similar way, by parcel
post, or by insured -box post.

Schedule of Fees
£ s. d.

Watches, Class A . 3 0 0

Watches, Class A. Re-
jected during periods
1 to 5 . . . 1 10 0

Watches, Class A. Re-
jected subsequent to
above periods 2 10 0

Watches, Class A.
Subsidiary test . 1 0 0

Watches, Class A.
Subsidiary failure fee 0 10 0

Watches, Class A.
Failure in respect of
chronograph action 0 5 0

Watches, Class B . 2 0 0
Watches, Class B.

Rejected during
periods 1 or 2 . 1 0 0

Watches, Class B.
Failure in respect of
chronograph action 0 5 0

has

Watches, " time of flight " (A £ 8. d.
and 1-10.-o sec.) . . 0 15 0

Watches, "time of flight" (A
and 1-1-0 sec.) full failure fee . 0 10 0

Watches, " time of flight " (0 6
and rat sec.), partial failure
fee . . 0 5 0

Marine Chronometer . . 5 0 0

Marine Chronometer. Rejected
in periods 1 to 3 . 2 10 0

Marine Chronometer. Rejected
in periods 4 to 5 . . 4 0 0

New or Transferred Certificate,
Watch or Chronometer . 0 2 6

Full Rate Record (Class A) . 0 5 0

(Class B) . 0 3 6

Pressure Record (Class A) 0 12 6

IP (Class B) 0 7 6

Fees for the testing of Clocks, Astrono-
mical Regulators, and Miscellaneous Tim-
ing Apparatus will be quoted on applica-
tion.

Insurance. In addition to the above
fees, the sum of Id. per 5s. of the test fee
will be charged to cover the cost of
insurance.
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Here is a reproduction of a page of the Kew " A" certificate,
gained by the watch shown above.

World's Biggest
Icebreaker
THE world's biggest icebreaker, the

Joseph Stalin, with a displacement of
11,000 tons, was recently launched by the
Orjonikidze Shipyards of Leningrad. The
Joseph Stalin is 106 metres long, 23.2
metres wide and 20 metres high. Her
three 3,350 h.p. steam engines, fed by nine
boilers, will enable the icebreaker to develop
a speed of 15i knots in calm water. The
hull of the vessel is specially reinforced.

ITEMS OF INTEREST

Steel ribs are placed 31 centimetres apart
throughout the whole of her length, while
those parts which will receive the full
impact and pressure of the ice are reinforced
by metal plates 45-50 milimetres thick.

A place for a large hydroplane and two
small airplanes, as well as for a take -off
catapult is provided in the stern of the
vessel. The Joseph Stalin will carry four

3 -ton and two 1i -ton electric cranes, four
lifeboats, each capable of carrying thirty-
eight persons, two cutters and several other
craft, including a motor barge.

The Joseph Stalin is to make her maiden
voyage to the Arctic this year.

Glass Wool
WE learn that chemists in America

have been so successful with the pro-
duction of glass wool that hopes have been
raised that the material may lead to new
textiles.
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THIS MONTH IN THE
Asphalt Banks for
the Mississippi

THROUGH the ages the MiElsissipi has
wound a complicated course across its
flood plain. For a century past the

white man has been fighting to control it
along a set course and prevent it from
eating new channels out of its banks. The
problems are accentuated from time to
time by floods such as have been recently
experienced. Many forms of bank protec-
tion and reinforcement of the high embank-
ments along its course, called levees, have
been tried. Now engineers have decided to
try asphalting the banks above the water
mark to give them a tar -mac protection
reinforced by steel mesh just as though it
were a main road surface. Below the river
surface the shelving bank requires protec-
tion as well, otherwise the river would
speedily undermine the above -water pro -

SCIENCE AND
beet crops of Europe provide far
more sugar than the world consumes. As
if this were not enough, a process for con-
verting wood into sugar has been perfected
in Germany. A large factory at Mannheim
is operating this process. Chemists have
known for a long time that wood cellulose
is very similar to sugar in chemical make-
up. Both consist of carbon atoms united
with the atoms of hydrogen and oxygen.
But the cellulose molecule is more compli-
cated than the sugar molecule. Bergius,
the man who devised the process for
turning coal into petrol, is responsible for
converting the wood -to -sugar change from
a laboratory possibility to a full scale
commercial process.

The world's largest electric shovel mounted on caterpillars, which weighs, in working order, 1,150 tons, and
carries a dipper or bucket of 33 cubic yards capacity. This type of machine is used extensively in America
for stripping the overburden of waste material off the coal deposits so that the coal may be mined in the

open without the necessity of costly underground tunnelling.

tection. To this end steel mesh mats coated
with asphalt are being lowered down on to
the bed of the river and fastened there. The
mats are made up on a special barge which
is a sort of floating road -making machine.
The mats are laid down in two hundred
foot wide strips stretching out 500 feet
towards the middle of the river. One mat
overlaps another to form a continuous
protection. Time alone will show how far
man can control the course of the world's
third biggest river.

Sugar from Wood
THE world is suffering from a surfeit of

sugar. The sugar cane crops of East and
West Indies together with the subsidised

Concentrated
Hydrochloric Acid
rXTREMELY concentrated hydrochloric
" acid is the reagent he employs. Wood
Pulp is digested with this, and in one
process the resin in the wood is separated
from its cellulose and the cellulose is
changed into a mixture of sugars. The
resins are run off, the acid is evaporated
from the sugars, and a hard, dry, neutral
cake of sugars is left which itself is a
valuable foodstuff. But if the mixed sugars
are fermented in a special way some of
them are converted to alcohol and the resi-
due is pure glucose. Glucose, as medical
opinion has shown, is an extremely diges-

tible type of sugar although it is not
identical with cane sugar which consists of
a body called sucrose. The important
thing about this whole process is, however,
the production of alcohol which can be used
instead of petrol. Petrol may be called the
sinews of modern civilisation-and of
modern warfare. Germany is striving to
cut down her imports of petrol and this
process helps to this end. It should be noted
that the initial treatment with very con-
centrated hydrochloric acid would not be
possible if modern chemical engineers had
not devised acid resistant, glass -lined steel
digester vessels.

Rocket Aeroplane
THE R.A.F. is said to be experimenting

with a fighter which uses the rocket
principle of propulsion in addition to the
normal propeller. The heat of the
exhaust gases and the air stream which
cools the engine provide this part -rocket
propulsion. Normally this heat energy is
entirely wasted. The cooling air after it has
passed the engine travels round a radiator
heated by the exhaust gases. This heats
the air up, increases its volume and there-
fore its velocity. Finally, the exhaust gases
mix with the hot air, and the mixture
shoots out through a series of vents along
the trailing edge of the wings. This produces
a considerable rocket-like thrust which
materially assists the work of the propeller.
Due to the aerodynamic and streamline
requirements of the arrangement it is said
to be applicable only to machines which are
designed for speeds of over 300 m.p.h.

Mercury Turbines
TURBINES driven by mercury vapour in
their high pressure stages have been

developed in America. Mercury naturally
has a very heavy vapour so that it provides
a powerful motive force in a turbine. It
becomes a vapour at 360° C. when
pressure is the ordinary atmospheric
pressure. The result is that instead of using
very high-pressure steam in the first stages
of a turbine, i.e. on the first sets of moving
vanes, mercury at ordinary pressure can be
used. Less robust construction can there-
fore be used on a mercury turbine as the
pressure is low. The mercury is condensed
at 360° C. and returned to its boiler. But at
this high temperature the water used to
cool the mercury condenser itself forms
steam. This steam can then be used ,in the
low pressure stages of the turbine. In place
of a turbine using high and low pressure
steam, the mercury turbine uses mercury
in the high pressure stage and steam in the
low pressure. It is an extremely ingenious
arrangement.

Electro-plated
Plastics
A METHOD has been discovered of

`plating metals on to Bakelite and other
plastic resins. The metal can be laid on to
the Bakelite to any desired thickness and
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WORLD OF
INVENTION
afterwards buffed and polished to give a
highly burnished surface. One advantage
over a plating on metals is that the Bakelite
does not rust or corrode in any way. This,
of course, is natural. But it must be re-
membered that ordinary chromium, nickel,
copper and other electro-plating fails not
because the plating goes, but because the
steel or other metal underneath the plating
gets attacked through pinholes. Rust
spreads from the pinhole so that
eventually the plating flakes off. A perman-
ent effect can therefore be got on Bakelite
which will find many practical and decora-
tive purposes. Undoubtedly plastic resins
are rapidly becoming materials finding
many new uses as new ways of using them
are developed.

A New Ship
Propeller
A GERMAN inventor has produced a
"type of propeller which is completely
novel to marine engineers. It consists of a
horizontal wheel driven by a gear off the
ordinary propeller shaft. From this wheel
or disc project downwards a number of
blades. The blades rotate with the disc, but
they are set by a mechanism so that they
drive the ship forward by exposing their
full face to the water as they rotate back-
wards, and then as they come round to the
side of the disc which is rotating forwards
they turn edge on to the water. It is
exactly like a flat stern wheel with adjust-
able paddle blades. But the automatically
feathering mechanism can be set from the
engine room to come into operation at any
point of rotation, so that at will the stern
can be pushed to either side or the ship can
be driven backwards without ruddering or
reversing the engine. A ship can thus be
manoeuvred in a very small space. Tug-
boats have therefore been equipped with
the wheel in several instances, and it is now
to be used on larger motor -ships.

A Unique Motor-
cycle Coach
PRIMITIVE tribes of Asia and Africa,
hitherto untouched by missionary in-

fluence, will be reached in an expedition
travelling in a unique specially -built
motor -cycle coach. This is the hope of Paul
Rader, internationally known evangelist.

A unique motor -cycle coach which will shortly be used for expedition purposes.

David Griffin, shown in the illustration,
son-in-law of Rader, will be in charge of the
trip, to start from America June 22nd.
More than 600 primitive races will be visited.
The coach contains petrol tanks capable of
carrying enough fuel to last 1,000 miles,
and food for two persons for a month.
The entire outfit is demountable into three
pieces for carrying over bad stretches.

Seven Crops in
One Year
SEVEN crops of spring wheat in one year,

three crops of tomatoes and four crops of
flax were obtained by the Leningrad Physico-
Agronimical Institute, as the result of an
experiment in which the shoots of sixty
varieties of grain, vegetables and industrial
crops were irradiated by powerful electric
lamps. This Institute has also worked out
a formula for the production of a colourless
film of cellulose acetate, intended to replace
glass in hothouse frames. The film, which
is forty times lighter than glass, permits
the free passage of ultra -violet rays. The
film is now being manufactured in the
Nevsk Chemical Plant in Leningrad.

Seasoning Wood
by Wireless Waves

HITHERTO, attempts at rapid drying
of wood by ordinary methods have

been unsuccessful owing to the interior
moisture being imprisoned by the quick
drying, and the hardening of the outer skin
of the woods. A Russian scientist has now,
however, made use of radio-d,iathermy,
using a wavelength of between 5 and 6
metres, which has the effect of driving the
interior moisture quickly towards the sur-
face of the wood. This process is so rapid
and satisfactory that it is said that an oak
board of 5 centimetres thick, which nor-
mally would require four to six weeks' air
drying, can be seasoned in half an hour,
and, moreover, there is not the slightest
trace of warping.

A tug boat fitted with a new type of propeller. Note the absence of a rudder, the use of which is unnecessary with the propeller.
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The Hallam
"Nipper" Aero Petrol Engine

The Hallam "Nipper"

Petrol -model Record Broken

MR. G. RICKARD and A. T. Fraser
I flying Comet II machines, recently
attempted to break the British Duration
Record for petrol -driven models, previously
held by Capt. Bowden, at 12 minutes 48
seconds. As most readers know the record
is timed from the moment it leaves the
ground until the time -keeper loses sight of
it. The latter must not follow the model.

passed out of sight
11 minutes 30 seconds after it left the
ground, but Mr. A. T. Fraser's attempt was
successful, for after getting off in fine style
and making a rapid climb, his machine
gained considerable altitude, and passed out
of the time -keeper's field of vision 16 minutes
25 seconds after leaving the ground, thus

The Bowden International Trophy for Petrol-
engined models.

The Hallam " Baby"

AILIND TOPICS
EY F. -I. C.

beating the existing record by about four
minutes. Mr. Fraser's machine was not
recovered, however, and at the time of
writing it has not been traced. It is thought
that it landed somewhere within a radius of
5 to 10 miles of the Kingsdown district, near
Wimborne. If any of our readers know of
its whereabouts they are asked to com-
municate with the Hon. Sec., Bournemouth
Model Aircraft Society ; Mr. H. F. Weller,
55, Victoria Avenue, Winton ; with the
Wimborne police, or with Mr. Fraser, tele-
phone number Bournemouth 3418. The
official time -keepers were Messrs. A. E.
Brookes, and Mr. E. G. Penhall. Capt.
Bowden, holder of the previous record, was
formerly a member of the Bournemouth
Model Aircraft Society.

The Hallam " Nipper " and " Baby "
Engines

THE photographs at the top of this page
show the Hallam " Nipper " and

" Baby " Engines. The " Baby " is in.
bore and 3 in. overall height. It weighs 31
oz. and drives a 9 -in. propeller at 5,000 revolu-
tions per minute, developing vYth h.p. and a
static thrust of 10 oz.  I am told that it
starts very easily and is not temperamental.
It can be supplied with a neat cone mount-
ing if required.

Catalogues

HUNTS, Model Aero Supplies, 5, South
End, Croydon, have sent me a copy of

their Guide to Flying Scale Model Aircraft
Constructional Kits, Balsa Wood, and
Accessories. This is a well illustrated list
and details a great number of kits, petrol
engines, wood, cements and glues, and all of
the materials necessary for making every
type of model aeroplane. This catalogue
will be sent to any reader enclosing 2d. in
stamps.

Lord Londonderry encourages Air -minded
Modellers

LORD
AND LADY LONDONDERRY,

accompanied by their daughter, Lady
Mairi Stewart, who is a keen modeller and
leader of Club 300, attended the Fourth
Annual Rally of the Skybird League, at the
Imperial Institute, South Kensington.

Lady Main Stewart presented the awards
to some forty-eight competitors, many of

whom had travelled long distances. Dis-
trict Commodore F. C. Moldenhauer, a
typical blonde young Scandinavian, marched
up to the platform to collect his own and
eight other prizes awarded to his country-
men. He had made the long journey from
Norway for this special event, and he was
given a great reception which demonstrated
clearly the admiration felt for his keenness.
Another long-distance traveller for this
special event was Mr. N. J. Campbell, from
Whitley Bay, Northumberland, who had
come with his wife to receive his award, a
return ticket for two from London toParis,
presented by British Airways Ltd. The
Skybird League Challenge Cup was won by
Club 274, Orpington, Kent-this Club won
the Cup in 1935. The Air League Shield
was won by G. B. Atkinson of Catford, for
the second time in succession. The Chair-
man gave an account of the activities of the
League, and speeches were made by Air -
Commodore Chamier, followed by Lord
Londonderry, former Secretary of State for
Air, who referred to his own activities in
model construction, and the excellent work
being done by the Skybird League.

S.M.A.E. Notes
THE S.M.A.E. recently considered an

application from Mr. A. H. Lee, of the
(Continued on page 504)

Mr. A. T. Fraser's Comet II just taking off for its
record -breaking flight of 16 mins. 25 secs.
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Two -to-one Gears
WHEN building small power or model

petrol, oil or gas engines acting on
the conventional four-cycle prin-

ciple, it becomes necessary to provide some
form of two -to -one gearing to operate the
valves so that they can be lifted and dropped
back on their seats once in every two
revolutions of the crank -shaft.

The simple and generally adopted method
of doing this is to use a pair of toothed gear
wheels or a pair of skew gears with one
member having twice the number of teeth
of the other ; the wheel with the smaller
number of teeth being on the crank -shaft
and that with the larger number on the cam-
shaft or its equivalent.

Cutting Toothed Wheels
Amateurs are seldom equipped with

plant or appliances for cutting toothed
wheels, and therefore some consideration of
alternative methods of providing this two -
to -one gear for the valve may be of interest.
As the methods shown have been used by
the author and found efficient, they may
be adopted with confidence. The keen
mechanic will be able to adopt one or the
other to his particular design of engine. The
principle is shown in its simplest form in
each case.

In Fig. 1 we have a star wheel A engaging

Figs. and 2.-(Left) Details of the star wheel.
(Right) An end view of the worm.

with a worm B ; the latter is on the
crank -shaft. The worm B is of the single
start (single thread) type. The star wheel A
may have any convenient number of teeth
so long as the number is even. It is carried
in a yoke C formed in one piece with the
tappet D which lifts the valve. As the
worm B rotates, its thread engages with the
teeth on the star wheel which it rotates at
the rate of one tooth pitch space for each
rotation of the engine crank -shaft.

The end view of the worm, Fig. 2, shows

PS

that the periphery of the thread is con-
centric with the axis of rotation except in
one place where the thread rises and forms,
in end view, a cam to lift the valve. This
cam is not the same shape as would be the
cam on a two -to -one shaft since it must
raise the valve during a whole half -turn of
the crank -shaft, i.e. during one stroke of
the piston-downwards in the case of an
inlet valve and upwards in the case of an
exhaust valve.

The Star Wheel
The worm gears with the teeth in the star

wheel or rather between the teeth. Alter-
nate spaces between these teeth are deep
enough to allow the section of the worm
shaped as a cam, to pass through without
lifting the star wheel, its yoke and the
tappet. This is the position shown. The
other alternate spaces between the teeth
of the star wheel are shallow and when
these come, in turn, into engagement with
the worm the cam formation bottoms in
the tooth space and lifts the star wheel, its
yoke and tappet, and the valve. Thus we
get the valve lifted only
once every two rotations
of the cam, and therefore
only every two turns of
the crank -shaft, and elim-

inate the need for a
cam -shaft with its two -
toothed gear wheels to
drive it.

aro
Iii

Figs. 3 and 4.-A type of two -to -one valve gear.

The star wheel should be set out and filed
to shape out of mild steel.

The worm should be screw -cut with deep
threads standing up from the axis the height
of the part which forms the cam. Only
three turns of the screw thread are neces-
sary. The two threads each side of the cam
can be turned down, and then the thread
which forms the cam will be standing
higher and can be shaped to form the cam
as shown in the end view. This can be done
with a file.

The worm, before turning, should be
bored to fit the engine crank -shaft and
mounted on a mandrel between the lathe
centres. The star wheel should rotate on a
hardened headed stud, a tight fit in the holes
each side of the yoke. A split pin will
locate it endways.

The yoke should be made of mild steel
turned to a parallel shank to act as a tappet,
and should fit a tappet guide E which may
be of gun-metal and screwed to the side of
the engine crankcase or suitably mounted
as determined by the design of the engine.

Two -to -one Valve Gear
In Fig. 3 we have a type of two -to -one

valve gear which was used on the successful
Geneva made, " Motosacoche " motor
bicycle. The valve lifting lever A, has,
attached pivotally at its bottom end, a
hardened shuttle B which engages with a
shuttle race C of special configuration. This
shuttle race can be arranged on the side of

ETA

E

Figs. 5-8.-Drilling and
filing cam grooves.

the flywheel inside the crankcase or on the
face of a disc mounted on the crank -shaft.
The shuttle, which is shown separately at
B1 as the disc is rotated, traverses the double
convolutions of the groove on the disc. One
convolution, X, is practically concentric

with the axis of rotation, and
while the shuttle transverses it,
the valve is not raised. When
the shuttle is led, during the next
rotation, into the outer convolu-
tion Y, it will be seen that the
lever carrying the shuttle is dis-
placed because the shuttle has

across from the inner con-
centric to the outer eccentric con-
volution, and the displacement of
the lever end will raise the valve
during one half of the rotation of
the crank -shaft and one stroke of
the piston.

To make this device, the disc
is built up of laminations of mild
steel plate to a thickness of the
depth of the shuttle race or
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groove, and on the outer disc is set out one
double cam convolution shown, with a pair
of dividers, the outlines being then dotted
in. A back plate of cast-iron, Fig. 4, with a
central hole bored to key on the engine
crank -shaft is prepared. To this all the
discs are laid upon each other and are
secured by countersunk head screws at the
points shown in Fig. 3. The screws should
have plain shanks for a length equal to the
combined thickness of the laminated plate-
i.e. all the discs, and they should nicely
fit the holes in the discs and screw them all
up tight against the plate. The screws, it
will be seen, hold the three pieces which
will be separate pieces when we have cut
out the double groove forming the cam.
These pieces are marked 1, 2, and 3.

The Cam Grooves
We now take the discs apart and, because

of their individual thinness we can easily
drill and file up the cam grooves : first in
the outer lamination we have marked and
then, using this as a template and the screw -
holes as locators, in the other discs in turn.
We shall have then a series of parts shaped
like 1, 2 and 3, and since they have the
screw -holes through them we can screw
them in correct position, one on top of the
other, on the cast-iron back plate and they
will, when tightened up, form the cam
plate with the deep groove to take the
shuttle.

The arrangement of the bell crank lever

A, which is pivoted on a stud A1,
screwed into the crank -case, will be to suit
the particular design of engine. The short
end of the lever lies horizontally and has a
curved case-hardened top surface which
comes up under, and lifts the conventional
valve tappet or plunger.

A third arrangement is shown in Fig. 5.
Along the crank -shaft is milled a long
keyway A and the valve -lifting cam B can
slide along the shaft but cannot rotate
upon it, a key, loose in the keyway in the
shaft and screwed to the cam locating it
radially.

The Shuttle Piece
The cam B is shaped as in the end view,

Fig. 6, and it has two peripheries, one, X,
which forms the cam and the other Y which
is concentric. On the suction compression
and power strokes (we are dealing with the
exhaust valve now) the concentric part Y
comes below the valve plunger which is not
lifted, but on the exhaust stroke (or inlet in
the case of an inlet valve) when the valve
has to be raised, the whole cam block is
moved endways (to the right in our view)
along the shaft by the device shown at D
(Fig. 5) which is formed integral with the
cam and consists of a cylinder having a
double groove around it which crosses itself
at X but runs parallel with itself around the
other side. The shape of this groove laid
out flat is shown at Fig. 7.

Below the grooved portion of the cam

Strea
AMERICA is intensely proud of its

latest progeny, the two 12 -car trains
that bear the name " City of Denver,"

and which run between Chicago and the
Colorado capital over the Union Pacific and
Chicago & North Western on 16 -hour
schedules, the fastest long distance pas-
senger schedule in the world. Service was
recently started simultaneously from the
two cities, and from the beginning it has
been a matter of practically capacity
handling, even before the summer vacation
season ended.

" The Denvers " bring the Union Pacific's
streamline total to six, the others being the
" City of Los Angeles," the " City of San
Francisco," and the " City of Fortland " ;
the first two of which, the M-10,000 and
M-10,001 began their trans -continental
service last May and June, respectively.
65-} m.p.h.

The " Denvers " averaged 65} miles an
hour on the 1,048 -Mile trip, although a
speed of 91 miles was attained at times.
The accompanying photos give some idea of
the travel joys to be found on these trains,
to say nothing of the feeling of security
engendered by the motor -cars. A brief
description of the twin trains is of interest.
They are straight sided and of even more
than standard width ; the power cars are of
alloy steel, and the cars of aluminium alloy ;
they are air-conditioned, and the original
U.P. streamline colours-canary-yellow
sides, streaked with scarlet, with autumn
brown atop and below-are followed.

The overall length of the train is 864 ft.,
and the total seating capacity 276 ft. The
leading power car is different in detail from
those heretofore turned out, the cab being
set back somewhat farther from the nose.
It is 68 ft. 3 in. long, and the training power
car is 5 ft. shorter. Each car contains a
1,200-h.p. Diesel engine. Next comes a
baggage car with a 100-h.p. auxiliary

block B is a fixed block E screwed to some
part of the engine. It has a shuttle piece El,
on a pin in a hole. This shuttle piece is
shaped as shown at Fig. 8 and engages with
the groove. The effect is to move the whole
cam block in one direction on one rotation
of the crank -shaft, and in the other direction
on the next rotation. This brings the cam X
in line with the plunger on one rotation and
away from it (as in Fig. 5) on the next rota-
tion. In this way we get the valve raised
every second rotation of the crank -shaft
and without the need of accurately -cut
toothed gears.

The groove in the cam block is set out
from the template, Fig. 7, which is wrapped
round the cylinder of the block and punched
through.

Three -eighth inch holes are then drilled
along the centre of the groove outline and
close to each other and to a depth of j in.
They are then given a flat bottom by an
end mill or cutter to register the depth of

inch. The metal remaining in the sides of
the groove is cut away with a fine chisel
and the groove sides filed smooth.

The shuttle which is capable of oscilla-
tion in block E, and which should be
hardened, will fit the groove and its pointed
nose each end will lead it from one groove
circle to the other and so move the cam X
alternately into line with the tappet foot,
and then out of engagement with it so that
the valve will be lifted only every alternate
rotation of the crank -shaft as is required.

wed Trains
AMERICA'S NEW MONSTER

OF THE IRON ROAD

engine for lighting and air-conditioning,
then a baggage -mail car. One of the train's
novelties must now be considered, the
forward section being for baggage, and the
remainder is styled the " Frontier Shack,"
a careful reproduction of a typical bar-
room in the pioneer days of the West.
The walls are of unfinished and unmatched
face -piled white pine boards ; the flooring,
of scrub oak, is likewise.eccentric. Although
the bar has a mahogany top, it, too, is of
pine, and is decorated (for atmosphere) with
the unhygienic towels that used to prevail
in those now remote days. Tables ancl
chairs are rough, and the walls are orna-
mented with old photographs of stage and
pugilistic stars, clips from the Police
Gazette and genuine old advertisements.
Illumination is from lamps of the old

oil and wick type, but electrified,

Features
Two day coaches with a capacity for fifty

passengers follow, both with aluminium
type ornamentation on ceiling and walls in
natural wood veneer. Seats are of the twin
reclining and rotating type, with rubber
cushions, and mohair upholstery, and con-
cealed serving trays in the back. The
unusual lighting system is a part of the
luggage racks. A 15 -valve radio serves
both cars.

The dining car, next in order, is finished
in redwood burl veneer with aluminium
trimmings. The seat coverings are genuine
pig -skin. There are two sections, the diner
proper, and the cocktail lounge, the latter
having bench -type seats of red leather,
runnings lengthwise of the car. On each
train are two 12 -standard section cars ;
one with eight enclosed sections, two bed-
rooms and one compartment ; and last,
the observation, which also has five bed-
rooms and one compartment.

The "City of Denver," Pullman -Standard's latest streamlined train.
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Cyclists Make sure of this!

OVER

L13,000
ALREADY

PAID OUT
BY "THE

CYCLIST"

2D EVERY

WEDNESDAY

GREAT FREE
INSURANCE
Li A

FOR

WEEK 3D I SWAEBELKESM E N T

150
FATAL ACCIDENT

BENEFIT

NOTHING WHATEVER TO PAY!

FULL PARTICULARS IN

1:3

THE LEADING CYCLISTS' WEEKLY

Of all Newsagents and Bookstalls, or by post 3d.
from the Publisher, George Newnes, Ltd., Tower House,

Southampton Street, Strand, London, W.C.2.

George Newnes, Ltd,
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BOND'S
THE PERFECT MINIATURE RAILWAY

MAERKLI N " 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.

PRICES :
Locomotive 0-4-0 with

Streamlined 0-4-0 loco
12/6

Banana Wagon ...
Wagon with Awning ...
Curved Rails ...

1/6
2/ -
9d.

with tender 15/- Straight Rails ... 9d.
Diesel Rail Car 0-4-0 ... 15/- Connecting Rail 19
Electric Outline Loco 0-4-0 12/6 X Crossing 3/6
Reversing Regulator Points L.H. or R.H. ... 3/9

Switch and Loco Electric controlled Points 6/3
Adaptor complete ... 18/- Electric Colour Light

Loco Adaptor only ... 4/- Signals, hand -controlled 3/9
Coaches, Passenger,

Diner, Sleeper 3/-
Ditto with Track Cut-out

Control... ... 7/6
Luggage Van 3/6 Ditto Electric Controlled 11/6
Open Truck 1/3 2 -Button Control Switch
Box Van 1/6 for Signals or Points... 2/3
Fibre Wagon 2/- Buffer Stop ... 1/-
Petrol Wagon 2/- Station Lamps ... 2/-
Crane Truck 3/- Viaduct Bridge ... 2/9
Low -sided Wagon 1/3 Transformer 220-240
Side -Tipping Wagon ... 1/6 volts 11/6

All prices plus postage.

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.I

Telephone : Museum 7137 Established 1887.

FOR BETTER
PHOTOGRAPHS

AND PRIZE -MONEY IN
REGULAR MONTHLY

COMPETITIONS
READ

THE HELPFUL MONTHLY FOR AMATEURS

On sale 1st of each month at all Newsagents D.
and Bookstalls, or by post 7id. from the Pub-
lisher, George Newnes, Ltd., Tower House,
Southampton Street, Strand, London, W.C.2. MONTHLY

M. S. S. VALUE KITS
AT LAST! A REAL "ENDURANCE"
designed for British conditions by M.S.S.
Be the first in your district to build THE
New 22 -inch " GREYHOUND FLYER."
Embracing many new features in con-
struction that give real strength whilst retaining simplicity of construction,
light weight and performance. Designed and tested by ourselves, it is a
plane you will be proud to build and fly. Kit contains everything from
Ready -Cut Ribs to Finished Prop. Semi-Monocoque fuselage, adjustable
and variable incidence wing. Price only 56., post free.
Flying Weather is Now Coming!

BUNCH CADET, 20.1n. span, 3/6 ; 30 -in. span0/-
IMP HITS, 16 -in. span, 5 Models, 6/-.
HI -FLYER De Luxe, 4Models,25-In. span. Es..6/6
" Mr. Mulligan" SCIENCE CRAFT KIT. 25 -in.
span, movable controls. bridge tope landing gear.
Completeet Kit on the market, 9/-. The Splendid
MONOCOUPE 90A, 50 -in. span, 30/-. New 1937
^GWYN AERO" 0 ca. Petrol Motor. 92/8.
Many improvements. Now fitted piston rings,
heavy duty point., etc. With special prop., 100/.
MODEL SUPPLY STORES (Dept.
Manchester 3. And at 46

"MIGHTY MIDGET"set orparta, 65/-prop.extra.
"MISS AMERICA" 7 It. Gas Model Plana Kit
for above .. 67/6
" RED ZEPHYR " 6 ft. Hit, equally suitable WO

All these Kite are complete in every detail.
ACCESSORIES OP EVERY DESCRIPTION.
Send 2d. for 18 -page Catalogue full of hints and

tips. Scores of Illustrations.
Dealers apply for Terme.

P.) 4, Stewart Street, Deansgate,
Derby Road, Prestwich, Manchester.

FAIRCUT LATHES

31" Back -geared Screw -cutting Lathe
takes 18" between centres Bac5kreax7ruaards

FAIRCUT TOOL CO., £12 : 2 : 6101 Button Lane, Sheffield, I

A REALTOOL ATA MODERATE PRICE

Make Sure of Success
Install one of our PETROL EN-
GINES in your model aeroplane or
boat. The NIPPER 6 c.c. on test
stand with Propeller, ready to run,
£4. 10 . 0.
The Baby 2 c.c., BRITAIN'S
SMALLEST. Complete with 10 -in.
Propeller, £4 . 10 . 0.
SETS of Engine Castings, Drawings,
and Materials. The Nipper 12/6.
The Baby 12/6. Send 3d. in stamps
for particulars.

J. HALLAM & SON
ENGINEERS,

POOLE - DORSET

FOR YOUR P.M. PETREL
THE " SPITFIRE" 2.31 c.c. ENGINE
Complete with coil tank and propeller.
All -on weight, 7i ozs. Thrust, lb. Price L4 :4:0

Easy to Start. Runs Inverted. Trouble Free.

Electron Engine Mounts. Time Switches.
"B.B." Airwheels, 3"-4e. Piano Wire in 3 -ft. straights.

P.M. Petrol Plans. Lightweight Coils (li ozs.).
Comet and Baby -Cyclone Engines.

Send 3d. stamps for our New Illustrated Lists
of all kits and materials.

T H E MODEL AIRCRAFT STORES
127B HANKINSON ROAD, BO URN EM 0 UTH

Telephone : Bournemouth 22.
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C1/4-61
Made Easy

Fig. 1.-This gives a good idea how much a good negative can be enlarged
without any loss of quality.

THE increasing popularity of the minia-
ture camera ,with its accompanying
small negatives, makes the use of an

enlarger a necessity to reveal the full beauty
of a picture. Here are a few useful hints
which will enable the enthusiastic amateur
to save himself much time and trouble in
the dark -room.

When mounting film negatives for placing
in the carrier of the enlarger, it is not wise
to sandwich them between two pieces of
glass, owing to the number of surfaces
liable to collect dust, which will cause a
plentiful crop of white spots on the prints.
Use only one sheet of clean glass, and fix
the negative in position by means of
narrow strips of gummed paper along each
edge of the film. Rolls of opaque, black
gummed paper tape can be obtained in
various widths from any large stationers,
for a few pence. Any clear glass around
the negative should be blocked out with
further strips of gummed paper.

Accurate Facsimile
To secure accurate focusing on the easel,

rule several long scratches on a discarded,
over -exposed negative, and mount this on a
piece of glass to fit the negative carrier.
Roughly focus the negative to the size
required, and then replace it with the
scratched film. Perfect sharpness can
easily be secured, as the scratches are
brightly projected on to the easel, and any
lack of definition is soon detected. When
focusing is completed, the proper negative
can be returned to the enlarger, with the

I It y G. L. WAKEFIELD
SOME LABOUR-SAVING HINTS
WHICH WILL SAVE TIME AND
TROUBLE IN THE ARK ROOM
certainty that the
enlargement will be
as sharp as possible.

A red cap for the
enlarger lens is use-
ful, as it enables
the image to be
plainly seen while
adjusting the bro-
mide paper on the
easel. One can be
made very quickly.
Fix out a small
piece of old film,
and wash thorough-
ly. Soak the wet
film in ordinary red
ink, until it has ab-
sorbed enough to
make it deeply
coloured. Wash off
the surplus ink, and
hang the film up to
dry.

A pill -box to fit
the lens makes an
efficient cap. Re-
place the bottom of
the box with a
circle of the dyed
film. If a box of
the right size is
not available, a

substitute can be made by glueing into a
ring, a long strip of stout brown paper,
about i in. wide. When the cap is complete,
give it a coat of black Indian ink.

Fig. 2.-Just a clean sheet of glass, with strips of
black paper gummed along each edge, will give a
perfectly clean white border to the enlargement.

Improving Prints
A narrow white border improves the

appearance of any print, and the best way
to obtain this, is shown in Fig. 2. Stick
strips of black gummed paper tape along
each edge of a clean sheet of glass the same
size as the enlargement to be made. The
glass will effectively hold the bromide paper
on the easel during exposure, and at the
same time give a clean white border to the
print. The glass should be placed on the
paper with the paper strips downwards, and
of course, in the case of a horizontal en-
larger, the glass will have to be held in place
with drawing pins. The border can be
trimmed to any width when the print is dry.

For timing exposures and development,
an easily made gadget is shown in Fig. 3.
It is just a wooden bracket to hold the dark -

Fig. 3.-A handy idea for the dark -room clock so
that by the touch of a button the dial is illuminated:

room clock, and is made from two odd
pieces of wood, and in the front of the clock
is fixed a small red lamp. A strip of brass
screwed on to the top of the bracket holds
the lamp -holder, and the latter is fitted with
a small shade cut from a white postcard.
The red light is made by covering an
ordinary 3.5 -volt miniature screw bulb,
with several thicknesses of red waxed paper
from a roll -film wrapper.

The light is wired up to a battery and a
bell -push fixed in a convenient position near
the enlarger. By pressing the bell -push,
exposure times can be noted with the mini-
mum of trouble. The idea is also very
useful when developing plates or roll -films.

When enlarging, it is as well to have a
few sheets of thick blotting paper handy.
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Fig. 4.-The charm of this modern portrait is due to the fact that the face has
been enlarged to fill completely the picture space.

When it is necessary to print up a dense
sky, a sheet of blotting paper can be torn
to the shape of the sky -line, and used as a
mask to shield the rest of the print. Keep
the mask moving gently, a few inches away
from the bromide paper, so that there is no
risk of a hard line where the printing up is
done.

Bromide Paper
For developing

bromide paper, the
same metolhydro-
kinone formula as
recommended in the
'April issue for roll -
film, will be found
quite satisfactory.

Metol 20 grains.
Hydrokinone

. 60 grains.
Sodium Sulphite

. 1+ ounces.
Sodium Carbonate

1+ ounces.
Potassium Bromide

. 16 grains.
Water to . .

. 20 ounces.

Dissolve the chemi-
cals in the order
given, using warm
water, and for use,
dilute one part of
developer with one
part of water.

An acid fixing
bath should always
be used for bromide
paper, to prevent
yellow stains. Acid
hardening fixing
salts can be bought
in tins from any
photographic
chemist, and these
are preferable to a
hypo bath acidu-

lated with potassium metabisulphite.
After fixing for fifteen minutes, wash the

prints for at least half an hour in frequently
changed or slowly running water. Blot
off the surplus water with fluifiess blotting
paper, and pin up by one corner to dry.
Never leave prints to dry between blotters,
as they are almost sure to stick.

irmingham's First Lighting Switch
IT is believed that the Dennison factory
was the first industrial building in the
Midlands to enjoy electric lighting, and

we are indebted to Mr. A. L. Dennison, of
the Dennison Watch
Case Company, for
sending us one of
the switches used on
the original instal-
lation.

Date Unknown
The exact date is

not known precise-
ly, but it was about
1880 that Mr. Frank-
lin Dennison in-
stalled a Chamber-
lain and Hookham
50 -volt dynamo,
driven by a gas en-
gine, and enlisted
what help was avail-
able locally in order
to carry out the
necessary wiring.

The "electricians,"
of course, were not
all that could be desired. One man who
was engaged for the job had but an ele-
mentary knowledge of the subject and, fear-
ing that the electricity would run out of the

The first lighting switch.

ends of the two mains if they were left open,
he joined them together-with disastrous
results. When the dynamo was started up,
the wires got hot enough to cause a fire
which burnt the shop down ! Ultimately,
however, the installation was made, and
worked well.

Made by a Local Plumber
The individual lighting switches, of which

the illustration is typical, were made up
by a local plumber, and call for little
description. The switch consisted of a wood
block in which holes were drilled to take
phosphor bronze wires of approximately
* in. diameter-one of which was coiled
to obtain a tension engagement with the
other, the latter being formed in the shape
of a hook. The incoming cables were
soldered to these wires at the back of the
block, and the switch was then fixed by
nails in a convenient position.-From The
Crabtree.

LATHE WORK FOR AMATEURS
By F. J. CAMM

96 Pages
1/- or I/2 by post from Geo. Newnes
Ltd., 8'11 Southampton Street, W.C.2

MODEL AERO TOPICS
(Continued from page 498)

Bristol and West M.A.C. for recognition for
an indoor spar tractor R.O.G. record. The
model was flown at the Royal Albert Hall
by proxy, the proxy flier being Mr. C. H.
Needham. The time was 2 min. 23 sec.,
and the record was granted. The S.M.A.E.
also approve Mr. A. T. Fraser's petrol -driven
record dealt with above.

The Bowden International Trophy (illus-
trated on page 498), was presented by Capt.
C. E. Bowden, a vice-president of the
society for an international competition to
be held yearly in England, for petrol-
engined models. The Trophy is silver and
is in the form of a cup with a lid. The lid
carries a silver replica of a petrol model.
It is 18 in. high with a plynth, the plynth
carrying a silver collar on which will be en-
graved the names of the winners. The first
competition is in August this year, the main
rules being as follows :

1. The competition is open to all nations
and all types of petrol -driven models, except
" stick ' fuselage type. Foreign machines
may be flown by proxy.

2. There will be no postponement from
date fixed for contest.

3. The order of starting will be drawn for.
4. Each Entrant sill be allowed three

flights ; 30 marks being possible for each.
Each flight shall be not less than 40 sec. and
not more than 1 min. 30 sec. duration. Any
variations from these time limits will result
in a total loss of marks for that flight.
Models must R.O.G. without push or
assistance.

5. Timing will commence on release of
model by Competitor.

6. Immediately after each Competitor's
last flight a Judge will inspect the model and
if it is undamaged from its original inspec-
tion, will be awarded 30 extra marks ; very
slight damage 10 extra marks ; damage
other than slight will disqualify for extra
marks. (If the Judge is in doubt he will call
the other two Judges and their decision shall
be final.)

7. The competition to start at 2.30 p.m.
Competitors are not eligible unless their
machines are in the enclosure by 2 p.m.

* * *

The first Annual Dinner, Dance and
Prize -giving was held on Wednesday, April
7th, at the Lysbeth Hall, Soho Square,
London. Dr. Thurston was in the chair.
Mrs. Thurston presented the cups, medals,
prizes, and record certificates won last
year. Dancing followed.
Stuart Turner's " Lightweight " Engine
I HAVE received details of Stuart Turner's

Petrol " Lightweight " Engine, which is a
3 -port, 2 -stroke developing -3 b.h.p. at
3,600 revolutions per minute. The bore is
34.5 mm. and the stroke 32 mm. ; yielding
29.9 c.c. It is 7+ in. in height, whilst the
length over crankshaft is 51 in. It weighs
3 lb. 12 oz. including flywheel. Lubrication
is on the petroil system with auxiliary drip -
feed direct to intake. It is supplied in two
styles-air or water cooled, and is supplied
finished at £9, or as a set of castings and
parts at £1 178. 6d. A fully machined set of
parts cost £6 12s. 6d., and for a small extra
charge those who purchase castings can have
all holes drilled and tapped. Messrs.
Stuart Turner Ltd., of Henley-on-Thames
also undertake the machining work for any
particular part. This well-known company
has been making engines for so long that the
" Lightweight ' can confidently be recom-
mended for aero and boat purposes.
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viimm°11 NELSON Immimmmlw

English Railways
by VERNON SOMMERFIELD, author of Speed, Spare and Time. A com-
plete account of the past history and present organization of English railway
systems. Fully illustrated with photographs and diagrams. 7/6 net

"Let s Learn to Fly I
by C. ST. JOHN SPRIGG. Everything for the would-be airman. " Written
with great clarity and with an even more impressive grasp of what to leave out.
It is a pilot's book."-Spectator. With many photographs and diagrams. 3/6 net

35 PATERNOSTER ROW, LONDON, E.C.4

NELSON
THE

UNIVERSAL SPEEDSTER
This Model has Altitude, Speed, Endurance
and a perfect Glide. Fitted M. 1016& M. Wheels for Smooth Landings

THE FAMOUS "BURD" KITS
Made in three ranges, each complete to the smallest detail.
30 in. wing-span-Mr. Mulligan , Boeing P.26.A ; Aeronca C70 ; Stinson

SR7 ; Douglas Observation. 3/3 each, post free.
25 in. wing-span-Fokker 8 ; Rearwin Sportster ; Waco Military D ;

Consolidated P30 ; 1936 Taylor Cub : Monocoupe. 2/3 each, post free.
16 in. wing-span-Curtiss Robin ; Ryan ST ; Fokker D7 ; Mr. Mulligan ;

Feversky Trainer ; Curtiss Hawk ; 1936 Stinson Reliant ; Aeronca
C70 ; Boeing F4B4 ; Hawker Fury ; Leopard Moth. 1/3 each, post free.

ELITE MODEL AIRPLANE SUPPLIES
Note New Address :

14 Bury New Road, Manchester 8 =

A NEW PRODUCTION of AEROMODELS LTD.
THE TWO IN ONE MODEL CAN BE FLOWN

AS BIPLANE OR MONOPLANE
Main Wing Span 24". Tested for 2 years before being put into production. Best flight
2 mins. 17 secs. Guaranteed average 90 secs. Easy to build, easy to fly. Kit contains
all materials. Super plan and building instructions. Price of Kit, 5/-, postage 6d.

THREE FINE BURD 60" SPAN FLYING MODELS
PERFECTLY DESIGNED 5 -ft, MODELS THAT DO FLY

REARWIN SPEEDSTER CURTISS ROBIN FAIRCHILD 24
PRICE 9/- EACH, POSTAGE 6d.

BURD 30" KITS DOUGLAS OBSERVATION MR. MULLIGAN AERONCA C70
ALL 3/- EACH, POSTAGE 6d.

BURD 25" KITS CONSOLIDATED P30 1936 TAYLOR CUB MONOCOUPE
REARWIN SPORTSTER WACO MILITARY D ALL 2/- EACH, POSTAGE 6d.

Stockists for Megow's American Kits. Accessories of Every Description.
Catalogue sent on receipt of 3d. in stamps.

S. SMITH
44, LEGH STREET, WARRINGTON, LANCASHIRE

. . THEY WILL BUY A
MOVIE CAMERA ON
OUR EASY PAYMENTS!
The Pathe " H " only costs you just over 3d. a day on
our easy terms. It is as easy to use as a snapshot
camera. It makes really good movies. With F/3.5 lens
-L5 5 0 cash or 15 monthly payments of 7/5.

SEND FOR DETAILS OF
MORE CINE CAMERAS ON
24 OR 15 MONTHLY PAY-

MENTS.

CITY SALE
AND EXCHANGE (1929) LTD.

59/60 CHEAPSIDE
LONDON, E.C.2
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Fig. 1.-Blast furnaces at Corby by night.

IN modem manufacture the tendency is to
concentrate all operations from raw
material to finished product on one -unit

works. Recently at Corby, in Northampton-
shire, steel tube. manufacture has been
organised in this way on the largest scale.
We find the spectacle of blast furnaces, coke
ovens, Bessemer steel plant and rolling
mills organised to the conversion of iron ore
and coal into millions of feet of small steel
tube. At one point on these works there are
two welding machines which turn steel
strip, moving through at nearly ten miles an
hour, into steel tube. Through these two
bottle necks flows half the total steel
production of the works. It is a triumph of
modem organisation that so much material
can move smoothly through such a bottle-
neck, hour after hour, twenty-four hours at
a stretch without one single hitch.

To understand steel tube production, one
should go right to the heart of the process,
that is to the tube -making benches. At
Corby, steel tube is made by two methods.
Some tube is welded up automatically from
strip steel, but larger tubes are made by
pushing out steel ingots on push benches.

Welded Tubes
The principle of the Fretz-Moon welding

method is illustrated in Fig. 3. Coiled steel
strip comes from the rolling mills as shown
in the illustration, Fig. 4. It is unrolled
and straightened through rolls before going
to the heating furnaces. Coil is fastened to

FLASN WELDER
AND 57-R,PpER

STRIP LEVELLER
UNREELER   IiI   

CO/LEO STRIA,

NG STEEL_

the end of coil as they unreel by a flash -
welding machine. As this process takes a

Fig. 2.-A view of the Wellman mill, showing the
finished tubes in the foreground.

minute or more to carry through, an
accumulating device has to be incorporated

LOOP ON AT)

,

PAvoi ROLL 5

Fig. 3.-The principle of the Fretz-Moon welding process.
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in the flow schedule. The strip therefore
doubles back on itself in a big loop, and
while the strips are being joined, the loop
gets smaller. It again extends and gets
bigger as the new coil unreels, and although
it is a simple device, it enables the mill to
run smoothly with perfect continuity.

The Loop Pit
From the loop pit the steel strip is drawn

through a long gas -heated furnace. Tem-
perature and time of travel in the furnace
are exactly controlled so that the strip
leaves the furnace at the correct tempera-
ture for welding. It immediately enters the
welding rollers. One pair of rollers are
curved to bend the tube round into a circular
cross section, the next pair of rolls force the
edges of the strip together, and a third
pair give the final seal to the weld. In one
short foot of travel, at the rate of ten miles
an hour, strip has become tube. If you
examine a piece of gas or water pipe you
may detect the line of this long weld
running longitudinally, but it is so per-
fectly executed that you will have to look
very closely to find it.

The continuous worm of steel is then
seized on by a flying saw which cuts it off
into lengths as it still travels on its way.
As soon as one cut is completed, the saw
lifts, flies back, drops again and makes
another cut. It is a most unusual kind
of mechanical synchronisation. The cut
lengths are cooled, scaled, brazed, then
threaded at the ends on a multi -threading
machine, the sockets at the end are spun
on and the tubes are all ready to be bundled
into batches for despatch.

Wellman Push Bench
The Fretz-Moon process is used for tubes

up to 2 in. gauge. Tubes larger than this up
to 6 in., are made by drawing steel ingot
over mandrils. A diagram of this method
is shown in Fig. 3. It starts with steel
billets, that is steel blocks cut off to exact
size and weight from bar. Each billet is
heated under pyrometer control in a rotary
gas furnace, and the billet is put in one side.
By the time the furnace has rotated to bring
that particular billet to working heat it is
alongside the push bench. It is seized by
tongs, put in a press and pierced with a
blind hole. Then a mandril bar is pushed
into the hole, bar and billet are slung on to
the push bench positioned in front of a
hydraulic ram. In front is a run of rings of
gradually diminishing diameter. Power is

FURNACE COOLING rABLE
1110111!
IMINt8I Eft °M....Mt'3 .=

COOLING7A5z5
.8 WATER SPR4V

COLLECTOR

'RAZING Mit
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put on the ram and at a pressure of thou-
sands of pounds the red-hot billet is shot
down through the rings with a clattering
rush. As in all pressing operations, mechan-
ical force raises the temperature of the
steel and the metal flows smoothly round
the mandril bar in a tube of even diameter
and thickness.

Smoothing and Polishing
The newly formed tube, still on the

mandril, shoots out from the last ring on a
set of spinning rollers which smooth and
polish it. It cools here and shrinks on
the mandril. To release it a quick reheat is
applied, which expands the tube from the
mandril so that the latter can be slid out
free of the tube. The mandril travels back
to the head of the pushing bench along one
of those automatic conveyors which are

CONTAINER MANDREL BAR

'A7MtC;

BOTTLE

Fig. 4.-Reels of steel strip travelling on a hook conveyor from rolling mills to tube mills.

Steel Production
Back of all these operations are the steel

mills, the Bessemer steel converters, the
blast furnaces and coke oven batteries.
These take raw materials, the iron ore,

PUSHER BAR MANDREL START

NVDRAuL/C RAM FORCING PCINCA, INTO BILLET

standard in modern mass production work.
The tube itself goes off to the finishing
benches and quickly reaches the despatch
wharfs.

batteries. These take raw coal and carbon-
ise it to coke in great vertical gas -heated
ovens built of fire-resistant brick. But coke
is only one of the products. There are the
by-products of tar, ammonia and motor

1

BOTTLE

coal and limestone from nearby supplies
and turn out the steel for the tube mills.

Steel needs pig -iron and pig -iron requires
coke so that the first unit is the coke oven

Fig. 6.-Newly drawn tube leaving the Wellman push bench. In the background one length is just leaving the
drawing rings. On the bench in the foreground are three outer lengths, dl of which are still white hot.

Fig. 5.-Dia-

trating the
Wellman push
bench process.

benzol and most important of all-coal gas
which is sufficient in quantity to supply all
the gas needed for the many soaking pits
and reheating furnaces of the whole series
of processes.

Coke from the ovens goes to the blast
furnaces, where it meets iron ore from the
iron fields and lime from lime -burning kilns.
When pig -iron is tapped from these great
furnaces, it is taken red hot in ladle cars to
the steel plant. The blast furnaces also have
a by-product-blast furnace gas which is
used for heating the coke ovens and for
steam raising in the boilers which power
the whole works.

The pig iron is turned into steel by blast-
ing it with air in Bessemer converters. The
process is essentially the burning out of the
impurities in the iron, such as carbon and
phosphorus, until these reach their low
concentrations of fractional percentages
which are allowable in steel. The Corby
Bessemer plant is of great interest as it repre-
sents a revival of this process in England.

When steel is poured from the converters
it is already for casting into ingots, and these
ingots are then ready for rolling down to
bar or strip to feed the tube mills. Thus in
full circle we are back to the making of the
tubes themselves.

There are many amazing things about
Corby. The vast size of the works and its
high organisation for one, and the vast
output of the works for another. It amounts
to train loads of steel tubes per day, but
the most amazing thing is that the world
finds use for such vast quantities of small
steel tube.
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FOUR0WHEELED MIDGET CAR
Further Constructional Details of the Design Introduced Last Month. This car is based on the f2o Three -Wheeler

Originally Described in this Journal. For Plan and Side Elevation see page 510

By F. J. CAMM
THE four -wheeled midget car

which I introduced last month
does not greatly differ in general

construction from the £20 three-
wheeler described in this journal last
year for which blue prints are still
available at 10s. 6d. for the four
sheets. I deal this month with the
constructional details which break
away from the original design owing
to the introduction of the fourth
wheel. The layout of the wooden
chassis is illustrated, from which it
will be seen it is wider and longer.
Only straight -grained birch should be
used, and in order to secure the correct
alignment, the various members should
be drilled together under a drill -press,
so that the holes are vertical. If the
holes are drilled separately, there is
always a risk that they will not line
up, and also that they will be drilled
at an angle which would cause the
chassis to wind. Use large washers
under the bolt heads, and see that the
nuts are properly locked and split -
pinned. The birch must be well -
seasoned, otherwise the nuts will
eventually become slack due to shrink-
age of the wood. It is a good plan
to draw the chassis full size on the
floor of the workshop, and to nail
wooden blocks round the outline to
form an assembly jig.

STEERING
COLUMN

COMPRESS/ ON
SPRING

The Rear Suspension
A detailed sketch shows

the method of anchoring the
quarter -elliptic rear springs.
It will be quite easy to
obtain a pair of these from
the car breakers, but care
should be taken to see that
they are of the light -car
type, and have been re-
moved from a car of not
more than 9 h.p. The
strength will then be just
right.

The side plates which are
used at the attachment of
the rear spring to the
chassis frame must be of a depth
slightly less than that of the springs,
in order that the bolts may draw up
and compress the springs without
drawing up the side plates. Slight
modifications in the length of the
securing bolts and the dimensions of
the side plates may need to be made
according to the cross-sectional area
of the springs, and the materials used.
Before assembling the springs com-
pare them to see that they have the
same degree of set. If they appear to
be too stiff for such a light car, remove
one of the leaves. Notice that a
security bolt passes through the
leaves of the springs and the top and

TORQUE ARM

/Pk ANGLE /RON

STEERING ARM

TRACK ROD

L.ockwa NUTS

REBOUND SPRING

Details of front axle
and steering.

SWIVELLING
EYE

bottom
The front sus-

pension is, of
course, as for the
three-wheeler, and
axle is cross -braced.

This cross -bracing imparts
enormous rigidity. It consists
of angle irons secured to the
bottom angle iron member of
the front axle and the two for-
ward chassis members and it
is welded at the point of inter-
section. The same section of angle
iron as is used for the axle members
should be used. Grease all bolts to pre-
vent rusting, and rotting of the wood.

plates.
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Method of securing the rear springs.

This cutaway view
shows the engine,
gearbox and trans-
mission, as well as
the simplicity of

construction.
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Dimensions
The following are the im-

portant dimensions :
Length of angle iron axles

3 ft. 3 in.
Wheelbase 8 ft. 1 in.
Height, 3 ft. 0 in.
Track 3 ft. 10 in.

Body height 2 ft.
4 in.

Width of tail 1
ft. 102 in.

Wheels 27 in. x 4 in.
or 26 in. X 3.50 in.
on 19 in. rims.

Accessories
The wheels are obtainable complete

with hub from the British Hub Co.,
Ltd., Weaman Street, Birmingham,
4 ; the hood is supplied by Messrs.
Auster, Ltd., Crown Works, Barford
Street, Birmingham ; a suitable three -
speed gearbox with reverse gear is
made by the Albion Engineering Co.,
Ltd., Upper Highgate Street, Bir-
mingham ; the chains from Renold &

Coventry Chain Co., Ltd., Burnage
Works, Didsbury, Manchester ; the
engine from Burney & Blackburne,
Ltd., Atlas Works, Bookham, Surrey ;
mudguards from James Grose, Ltd.,
379 Euston Road, N.W.1 ; lamps
from James Grose, Ltd. ; steering
wheel and number plates from Blue-
mels Bros., Ltd., Wolston, Nr. Coven-
try ; windscreen from Auster, Ltd.,
address as above ; angle iron and
sheet metal from E. Gray & Sons,

18-20 Clerkenwell Road,
London, E.C. ; cellulose
from The County Chemical
Co., Ltd., Chemico Works,
Bradford Street, Birming-
ham ; ply -wood from Ven-
esta, Ltd., Vintry House,
Queen Street Place, London,
E.C.4 ; seat cushions and
upholstery from Auster,
Ltd., address as above ;
horn from James Grose,
Ltd., address as above ; ac-

cumulator from Exide (local agents) ;
rear chain wheel from any motor cycle
dealer ; screws, bolts and fittings from
any local hardware stores.

Metal Fittings
The metal fittings have to be

specially made. I mention this be-
cause many readers are writing to
ask where they can obtain them
already made. It is not the intention
that the reader should merely pur-
chase a set of ready-made parts, bolt
them together, and then think that he
has built the car, which has been
specially designed for the amateur to

Details of the wooden chassis.

make himself. It is possible that he
may be able to obtain from local
timber stores the wood members
already to section, but he should be
prepared to do a certain amount of
planing, and trueing.

It is possible to operate all brakes
by one pressure of the pedal, although
I do not recommend independent
operation. The hand -brake can, as
with the three-wheeler, couple up to
the cable connected to the foot -brake,
and provide a parking brake. Addi-
tionally, a dynamo can be driven by
a suitable rig -up and so charge the
accumulator-a refinement which was
not fitted to the £20 three-wheeler,
for reasons of price. The Zenith
Carburetter Co., supply a special
carburetter suitable for the Burney &
Blackburne engine. If this carburetter
is not used larger jets will have to be
fitted to the carburetter supplied with
the engine which would have been
tuned up to suit a motor cycle and
would not supply a sufficiently rich
mixture for the extra load and the
extra tractive resistance.

In finishing the bodywork, first
carefully sand -paper down and then
apply a coat of cellulose fillers.
Spray the body with cellulose paint
by means of one of the cheap spray -on
guns supplied by the County Chemical
Co., Ltd., whose address has been
given.

Needless to say as this midget car
is a two-seater its speed will not be
so high, but it is certainly a fascina-
ting little vehicle to drive, and
perfectly safe when properly built.
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has built the car, which has been
specially designed for the amateur to

Details of the wooden chassis.

make himself. It is possible that he
may be able to obtain from local
timber stores the wood members
already to section, but he should be
prepared to do a certain amount of
planing, and trueing.

It is possible to operate all brakes
by one pressure of the pedal, although
I do not recommend independent
operation. The hand -brake can, as
with the three-wheeler, couple up to
the cable connected to the foot -brake,
and provide a parking brake. Addi-
tionally, a dynamo can be driven by
a suitable rig -up and so charge the
accumulator-a refinement which was
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for reasons of price. The Zenith
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Temperature
Measurements

Fig. 1.-The calibrated meter with two five-day tubes
in front.

WE hope that by this time several
readers will have made the furnace
described in an earlier issue and if

you are interested in any particular branch
of furnace work at high temperatures, it is
essential to know the range of the apparatus
so that experiments can be duplicated at
any future time. Apart from research
work, temperature indications are neces-
sary in metallurgy, heat treatment and
porcelain work, and, in fact, any experiment
where a known temperature must be
reached and held.

Two Methods
There are two methods of high -tempera-

ture measurement in general use, the plati-
num resistance thermometer and the
thermo-couple. In the first case the change
in resistance of a spiral platinum wire when
heated is measured, and by including the
spiral in a suitable circuit a direct indication
of the temperature can be obtained. We
might point out that this method can be
used over practically any range, both high
and low. In the second case, a thermo-
couple consists of two different metals
joined together, the free ends of which are
connected to a galvanometer which is
calibrated in degrees of temperature. When
the join is heated a small voltage is pro-
duced in the circuit, and consequently the
current that flows causes the galvo to
indicate a temperature. The voltage
produced is proportional to the tempera-
ture, but it does not follow that the graph
is a straight line. This means that if the
temperature is doubled the voltage does not
increase twice as much. There are, of
course, other methods of temperature
measurement such as the Optical Pyro-
meter, etc., but as in every case except the
thermo-couple, the apparatus is very
costly, we will only consider the thermo-
couple as being within the reach of our
readers.

Thermo -couples are divided into two
main groups-base and rare metal. The
former are of the copper constantan type,
and the latter of platinum and platinum in
alloy with another rare metal such as irium
and rhodium. The latter are expensive
while the former are quite cheap. You can
at once see that a base metal thermo-couple
cannot be used for temperatures in the
region of its melting point, but they are
quite successful for low temperatures, that
is from about 450° to 950° C. In our case
we wish to go above 1,000° C. and have to
consider a rare metal couple. The metal

If you Built the Electric Furnace described in
last month's Issue, this Article will prove very

helpful for Experimental Work

selected is platinum for one wire,
while the other may be irido or
rhodio platinum. The alloy gen-

I erally used consists of a 10 per
cent. alloy and is comparable in
price to platinum. Actuklly it is

As far as we are concerned the voltage at
the ends of the wire is independent of
the gauge, i.e. the same voltage will be
given at the same temperature if we use
either No. 30 or No. 18 wire. But you may
say, surely a much heavier current will

Fig. 2.-The general layout of the apparatus.

slightly more, but in the small gauges
we use, this is hardly noticeable. To
give an example, a thermo couple was
required 6 in. long for a tube furnace, and
the cost of each wire was 18. 10d. platinum,
and the alloy, 2s. 2d.

Ohm's Law
Before selecting either a wire or instru-

ment, we must consider for a few moments
a simple electrical principle, briefly Ohm's
Law. We know that a voltage is produced
at the ends of the thermo-couple, and as
this is in the region of micro volts, a very
sensitive meter will be required to detect it.

44,
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flow in the No. 18 wire because of the
lower resistance. This is correct, and as a
result we can measure the current that
flows instead of the voltage, to get an
indication of the temperature on a milli-
ampere meter instead of a micro -volt-
meter. Of course, the current produced is
proportional to the voltage. The main
reason for pointing out the above is that
by using slightly more expensive wire we
can use a vastly cheaper instrument. Thus,
a saving of £2 can be easily made. The
advantages of the system are that the
milliameter is far more robust than the
micro -ammeter or voltmeter, and gener.

Figs. 3 and 4.-(Left) Details
of a graph giving the correct
melting points of the commoner

metals. (Right) The circuit.

0 300 6-00 qoo /200 /d-00
TEMPERATURE °C
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ally it has a larger scale, thus giving a more
easily read indication, and is, of course,
much cheaper. To give an example, one of
our advertisers supplies a moving coil
meter movement for 5s. and these are ideal
for recalibration to temperature indication.
With 18 gauge wire as above, a meter with
a range to 50 milliamps and an internal
internal resistance of not more than 1 an
ohm will do for temperatures over 1,000° C.
It is essential that the resistance of the
instrument be as slow as possible. If you
possess a sensitive instrument, it may be
necessary to add an external resistance or
shunt so that it will give a full scale deflec-
tion for a temperature of say 1,500° C.,
but this is rarely reached.

The Hot junction
The length of wire required depends on

the position of the hot junction as regards
the furnace. It must be understood that the
hgt junction indicates the temperature of
itself; and in the case of the furnace, the
internal temperature, while the other ends
of the wires must be outside the furnace,

i.e. cold. The standard lengths of pyrometer
tubing are 6 in. and we would advise readers
to make up a thermo-couple of about this
length so that the instrument can be used
for a variety of purposes. Twist the ends
of the wire together for a distance of 1 in.
and then weld the end with a small oxy-coal
gas or other high -temperature flame. You
need not weld the ends if they are twisted
up tightly, but on no account must they be
soldered or brazed, as base metal will ruin,
the couple at high temperatures. A garage
man will weld the tip for you. Push the
wires through the fire -clay couple tube, and
to the ends braze two stout copper leads
just long enough to reach to the instrument,
i.e. keep the external resistance as low as
possible. For leads use stout copper of
No. 14 or 16 gauge, anneal it and insulate
with fire -clay beads.

Calibrating the Instrument
The instrument is now ready to be cali-

brated, and to test, put the couple in a
bunsen flame and observe that the needle
deflects over half of the scale. If the deflec-

tion is in the wrong direction reverse the
connections at the meter. Now set up the
apparatus and furnace with the thermo-
couple in the position it will normally occupy
for circuit and general lay -out (see Fig. 1).
In the muffle and just under the couple,
place a small piece of pure tin or lead,
switch on, close the furnace door until you
can just see the metal. As soon as the metal
begins to melt switch off and observe the
deflection. A good plan is to have the metal
in the form of a cube with sharp corners,
take the temperature at the moment that
the corners become rounded. Repeat with
aluminium, copper and then gold. Remem-
ber that the samples used must be perfectly
pure. You can now re -draw the scale of the
instrument in degrees of temperature or
you can draw a graph and use this in con-
junction with the instrument. The graph
will be, as near as possible, a straight line
so that temperatures above 1,062° C. can be
determined. Fig. 2 shows a calibrated
instrument with two fire -clay tubes and a
thermo- couple in the foreground. Fig. 3
shows a graph used in conjunction with an
ammeter.

A New Powerful Magnet
RESEARCH in the field of permanent

magnet alloys has resulted in a new
alloy, Alnico, so much more powerful

than those commonly used hitherto as to
open entirely new fields of application for
permanent magnets, it has been announced.
Small motors and various control devices
hitherto operated by electro-magnets can
now use permanent -magnet fields at a
considerable saving in cost and greater
simplicity of construction ; and Alnico
already has been applied by electrical
manufacturers in a variety of applications
including blow -outs for relays, holding in
magnets of large switches, in latching and
special timing relays and in different con-
trol devices. Alnico magnets will lift about
sixty times their own weight, when designed
for that purpose.

The new alloy is usually a cast material
and is finished to shape by grinding.
Alnico generally should be cast in quantities
for commercial application, and is not avail-
able in standard bars for individual fabri-
cation.

An alloy consisting of the ingredients
present in Alnico was originally developed
as a heat resisting alloy which resists
scaling and deterioration at high tempera.
tures. Some work on the magnetic proper.
ties of alloys of this type were later carried
out by Professor T. Mishima of the Imperial
University, Tokyo. General Electric, in
America, has perfected a process of heat
treating of the alloy by which its magnetic
properties are fully developed.

Market improvements in permanent
magnet materials have been made in the
past few years as the result of intensive
metallurgical research covering both their
composition and their heat treatment and
preparation. Less than a quarter of a
century ago the best magnets were of
hardened plain carbon steel, developed by
cut and try methods. By metallurgical
methods it was later found that the form of
distribution of the iron carbide in hardened
steel was one factor that determined its
quality as permanent magnet material.
Consideration was therefore given to the
properties of alloy steels in which alloying
metal elements, other than iron, would
form carbides. Thus the chromium and

Alnico-A New Per-
manent Magnet Alloy

tungsten magnetic steels were developed.
The addition of cobalt to the tungsten -
iron -carbon alloys resulted in another
advance in the production of permanent -
magnet steels.

Only a few years ago an alloy of iron,
aluminium, and nickel was discovered to
possess suitable permanent -magnet proper-
ties. This alloy contains no carbon and
belongs to the precipitation -hardening type
of alloys, quite distinct from the steels.
The addition of cobalt was the next step ;
and thus was born Alnico. With the dis-
covery that a precipitation -hardening alloy
may possess excellent permanent -magnet
properties, an entirely new field of alloys

for magnets was opened for research.

Properties of Alnico
The coercive force is higher and residual

induction lower for Alnico than for other
magnetic materials. The maximum avail-
able energy is higher for Alnico, and occurs
at a lower flux density and a higher de-
magnetising force. Alnico magnets may,
therefore, be of smaller volume, but gener-
ally should be designed with greater cross
sectional arc and shorter length to maintain
a given magnetic field in an external air gap.

The magnets are less subject to demagneti-
sation by stray field. Tests on Alnico bar
magnets resulted in a decrease in total flux
of less than 1 per cent. after being subjected
for one minute to an alternating field of
100 ampere turns per inch. No further
decrease was observed when the alternating
field was maintained constant for one half
hour.

The magnet is capable of holding a typewriter suspended in the air as shown.
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OUR GREAT NATIONAL MODEL AIR-

CRAFT CONTEST

1st PRIZE: £50
Many other Valuable PRIZES

NO ENTRANCE FEE !
This photograph shows the 2.3-c.c. "Spitfire" mounted in the "Petrel."

START BUILDING THE "PETREL" NOW!
Further Constructional Details of this Fine Petrol -driven
Model, and Rules of this Important Contest.

The Value of the Competition
MR. F. J. QAMM has given the petrol -

model aeroplane a tremendous fillip
by offering the largest prize in the

history of model aviation.
Fifty pounds is a sum for which it is well

worth putting forward one's best efforts.
There are also many other prizes being
offered in this competition.

There are certain aspects in connection
with the competition that may not have
occurred to all readers.

Firstly, it is absolutely essential to the
future of our Empire that the youth of to-
day becomes air -minded, so that the nation
of to -morrow takes to the air as our ances-
tom took to the sea. We must admit that
we owe our freedom and position in the
world to our sea -minded ancestors.

Air power and air communications have
not yet taken the place of sea power, but
they are yearly becoming vastly more im-
portant, and there can be little doubt that
in the years to come the air will be the de-
ciding factor, however conservative we may
feel.

We must therefore understand the air.
And what better way to gain the prelimin-
ary knowledge than through model design-
ing, building, and flying.

Set People Experimenting
Practically every one of our great aero-

plane manufacturers to -day started by mak-
ing models and winning the small sums of
money offered in prizes during the early days.

The largest sun ever offered of £50 should
stir the imagination and set people experi-
menting with this fascinating hobby of
model aeroplane making.

The second point that occurs to me, and
may not be generally agreed to by all, is that
in the future it is most probable that freight
carrying aeroplanes and bombing aero-
planes will be flown without pilots. They
will in effect be large automatically stable
petrol models, but will fly either by wireless
control or, in the case of the freight carrier
and commercial aeroplane, may be controlled
by and fly along a route marked by rays
from a cable laid over or just under the
ground. Everything will be done automa-

By C. E. Bowden
Alterations necessary for larger

Engines of 6 c.c. and 9 c.c.

tically. The aeroplane will fly over its cable
route, and rays from this cable will shut off
the engines on reaching the aerodrome, and
the machine will glide down to a landing.
Far-fetched, you say ! But actually not so
very far from realisation even now if you
study some of the blind -landing methods
used to -day.

At the moment these methods show the
pilot by instruments if he is on the correct
line and gliding path when coming into an
aerodrome. But what is there to prevent

these instruments operating controls
through relays, and dispensing with the
pilot.

Stable Machines
But we shall have to have really stable

machines, and this is where you model
enthusiasts can start thinking.

And what better, more interesting or
instructive type of model to investigate
future problems can you encourage than
the petrol -driven model aeroplane

I therefore feel that the £50 prize of
PRACTICAL MECHANICS, sponsored by Mr
Camm, will give model aviation and all it
means just that extra fillip that is needed.

The " Petrel " Model
Mr. Camm happened to choose one of my

models to form a basis of construction for
the competition, chiefly because it is simple
to construct. But naturally it is not his
intention to restrict types and sizes of
engines that may be fitted. The model that
I designed was produced for a 24-c.c.
engine-the " Elf," and therefore is not
suitable for larger engines, as the wing
loading is incorrect. I have therefore been
asked to make the necessary modifications
that will enable larger engines to be fitted.

In the case of the 2-5-c.c. type engine, the
Canadian " Elf " is practically unobtain-
able in this country. A few examples have
trickled over here. I happened to obtain
two of the first engines, and I then pro-
duced and designed the " Petrel " model for

1. Only models built according to the designs and
specifications here given are eligible.

2. Notification of intention to compete must be sent
on a postcard, so that a register of competitors can be
compiled. Address postcards to The Editor, Practical
Mechanics, George Newnes, Ltd., Tower House,
Southampton St., Strand, London, W.C.2, to reach us
not later than June 21st, 1937.

3. The Editor reserves the right to refuse an entry
without assigning a reason.

4. Professional model -makers, those engaged in the
making of models for profit, or as a livelihood, are
excluded from this competition.

RULES
(Competition Rules to be given next month)

5. Models must be the unaided work of the competitor,
but they are allowed to purchase the usual finished parts
--airscrew, ribs, wheels, engine, etc.

6. The competition is open only to regular readers,
and competitors must, at a later date, send us the
query coupons, as evidence of purchase, cut from the
April, May and June issues of this journal.

7. The Editor of this journal, in conjunction with
the S.M.A.E., will frame the competition rules (to be
announced in the next issue) and will act as judges.
Their decision is final and legally binding.

8. Each competitor may enter only one model.
9. Any variation in the design may entail dis-

qualification, within the discretion of the judges.
10. Those competitors who will be unable to attend

to fly the models themselves may appoint a delegate,
approved by the judges, to do so.

11. The competition will be for time -controlled
flight, marks being awarded for take -off, stability,
duration of flight and landing. The model with a
quick take -off may thus score points.

12. Other prizes will be awarded for workmanship
and finish.

13. The date of the competition, which will take
place alone of the large aerodromes, will be announced
later.

Blueprints Available 51- Per Set
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these. However, since then several simi-
lar -sized engines have been placed on the
British market, which are easily obtainable
at reasonable prices, and it may be that
some constructors will make their own little
engines to their own designs. If they can
do this satisfactorily, all the more credit is
due to them.

Information Regarding the Competition
There are one or two points that have

cropped up and on which I have obtained
information from Mr. Camm. Perhaps
these are worth mentioning.

Intending competitors will be allowed to
carry out minor modifications to the general
design of the " Petrel." Thus if you wish
to fit some other type of clock -timing
device for control of duration of flight, such
as the " Autoknips " camera -timing device,
this is permitted. If you fit another type
of engine, such as the 2.3-c.c. " Spitfire,"
you will naturally not require a gravity -
feed petrol tank in the wing, for this engine
has its tank bolted up behind the crankcase.
If you wish to construct your fin with the
more orthodox method of wooden outline,
you may do so. You can have a wing in
two halves or in one piece. If you wish to
carry your flash -lamp battery for flight in-
side the fuselage and not as I have done,
slung to the bottom, you may do so, but do
not forget that your C.G. position may be
slightly altered.

I am informed by Mr. Camm that it is his
intention that these minor points of detailed
design are to be left to the competitor, but the
general design must be similar to the" Petrel "
model. The final decision of the judges
is, of course, binding. It is therefore not
wise to take too many liberties with the
design with £50 at stake !

Some Useful Hints and Tips
There are a few hints that I would like to

suggest. Whatever type of engine you fit,
keep the thrust -line as high as you can, and
you will then not have to use too much
down -thrust, for do not forget that a low
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thrust -line in a high -wing model tends to pull
the nose up when under power and cause a.
stall, although a high wing in many other
respects is very stable.

I have recently fitted a 2.3-c.c. " Spit-
fire " engine to this model, and as the engine
can be inverted, I produced an elektron
mounting that permits the crankshaft of
the engine to be positioned really high.

A " Baby Cyclone " engine can be simi-
larly inverted, as no doubt several other
types can be with a little thought.

My second tip is to ensure that the model
is a perfect glider before flying under power,
by setting the tail and mainplane incidences
exactly correct in relation with each other,
by experiment, to suit your particular model,
and also getting the weight distribution cor-
rect by sliding the battery along the fuse-
lage. Now keep these gliding settings and
mark the wing position, and on no account
move it to alter the power flight.

Alter your climb and turn by alteration
of down -thrust or offset of thrust.

This is very easily done with the detach-
able type of engine mounting fitted, by
placing packings between mount and No. 1
fuselage former. When these are correct
glue them into position, cover with silk, and
dope so that they remain in position, and
the settings are constant.

I find, for reliability, that it is better not
to economise too much on battery weight.
Therefore I now always use a 4 -volt, 4 -oz.
flash -lamp battery for flight, even with the

CzocK A
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CONDENSER ACCUMULATOR ON GROUND
EARTH

Fig. 2.-A revised ignition wiring plan.

SOCKETS
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COMPONENTS AND MATERIALS REQUIRED
ENGINE MOUNT.-Elektron, as described.
UNDERCARRIAGE. -8 ft. 14 S.W.G. wire and 2 reels of florist's wire ; 2 pneumatic

wheels ; 1 length *-in. sheet balsa for fairing of undercarriage legs ; strip of silk
for binding fairing.

FUSELAGE. -1 large tin of photopaste adhesive for silk covering ; 1 pint of clear
glider dope (full-strength) ; 1 pint of coloured dope ; four 3 -ft. lengths * in. x *
birch or spruce for longerons ; three 3 -ft. lengths t in. x * in. balsa for uprights
and crosspieces ; 12 in. x 4 in. of I -in. three-ply for special formers ; 4 in. x 4 in. x
I in. three-ply for circular nosepiece ; small tube plastic wood for reinforcement ;
12 in. x 3 in. x 1 m.m. three-ply for fuselage floor (forward) ; four sheets of 3 ft. x
6 in. x lir in. balsa sheet for side, topnd bottom covering of fuselage ; 12 in. of
duralumin or brass tube to take 14 S.W.G. wire for undercarriage anchorage in
fuselage ; 6 -in. brass tube for tail wheel anchorage, to take 20 S.W.G. wire ; 1 light
tail wheel ; 5 in. aluminium tubing, and cycle tubing to connect tank in wing ; 6 in. x
4 in. thin celluloid for cabin windows ; 6 in. x 11 in. balsa block to make stops for
mainplane and tailplane ; 36 in. x 20 in. silk for covering fuselage ; 9 in. x 5 in.

green baize to make anti -slip platform coverings for wing and tail unit; 2 reels
binding thread ; 3 ft. 18 S.W.G. wire for hooks.

MADIPLANE.-Four lengths of 3 ft. x I in. x * in. spruce for rnainspars four
lengths 3 ft. x 3 in. x * in. balsa sheet for ribs and riblets ; two pieces A -in. three-
ply for central ribs ; 18 S.W.G. piano wire strengtheners at dihedral angle, fin, and
undercarriage hooks ; four lengths hard balsa 3 ft. x * in. x * in. for leading and
and trailing edges ; 2 ft. round cane I in. diameter for wing tips ; two solid
balsa wing tip inserts, 3 in. x 6 in. x 1 in.; four pieces of jap silk 35 in. x 10 in. to
cover wing.

TAILPLANE.-One sheet balsa 3 ft. x 6 in. x 14, in., and one sheet 3 ft. X I in.
balsa for ribs and riblets ; one length spruce* in. x I in. for rnainspars ; two lengths
I in. x * in. balsa for leading and trailing edges ; two pieces of silk 23 in. x 7 in. to
cover tailplane, and two pieces silk 7 in. x 8 in. to cover fin.

ODDMENTS.-Insulating tape ; ignition wire ; rubber bands ; two wireless
terminal clips ; valve tubin g for petrol connections ; two wireless plugs and sockets;
glasspaper ; cellulose aeroglue (six large tubes).

ENGINE.-Spitfire, Hallam, Graysper, Brown Junior or any engine up to 9 c.c.
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Another view of the 2.3-c.c. "Spitfire" mounted in the "Petrel."

smallest type engines. The model was
given a generous wing area for 2.5-c.c.
engines to allow for this, and light wheels
can be fitted. Even Balsa wheels are quite
reliable if well bushed and the bushing
reinforced with plastic wood around it.
The battery I suggest only weighs 2 oz. more
than the " Bijou " type mentioned in the
previous articles.

Finally do not forget to give the wing tips
a slight wash out or negative angle of inci-
dence. This will add enormously to the
stability.

Alterations Required for 6-c.c. Engines
The same diameter nose, No. 1 former,

can be retained for either 6-c.c. or 9-c.c.
engines. Thus a similar type of electron
engine mounting, or built-up mounting as
already described in back numbers of
PRACTICAL MECHANICS, can be used, provided
the engine bearer arms are altered to suit
the different engines.

On my models I keep all my engine
mountings of a standard diameter and with
a standard raised square on the back. I
merely make different patterns and castings
from these, with engine mounting arms to
suit different types of engines. In this way
any type of engine that I have is inter-
changeable in any of my models by simply
disconnecting the ignition wires and taking
off the rubber retaining bands and fitting
the new -type engine on its new mounting-
straight on to the standard -sized No. 1

former of the fuselage.

7 -ft. Wing Span
If we scale up the " Petrel " to a 7 -ft. wing

span-that is to say, add one-third of the
original span-we shall have a light model
that is capable of being flown slowly by a
good 6-c.c. engine, or faster by a 9-c.c.
engine such as the " Brown Junior."

I have frequently flown my old record -
holder the " Blue Dragon " high -wing mono-
plane, which now weighs over 6k lb., by a
6-c.c. " Baby Cyclone " engine. The " Blue
Dragon " has a wing span of 8 ft.

The " Petrel," with its far lighter type
of construction, should weigh about 4k lb.
if scaled up one-third all round. The
method of construction will be found to be
sufficiently strong.

It is a perfectly simple matter for anyone
to make new drawings from the 5 ft. 3 in.
span blueprint, which is obtainable from
PRACTICAL MEomixics, or complete with
materials from various model stores adver-
tising in this journal, by merely dividing
each given measurement by 3. This will

The " Petrel " a few minutes after taking off.

give one-third of that measurement, which
can then be added to the original measure-
ment.

In this way anyone wishing to use a 6-c.c.
or 9 -c.c. engine can do so with a scaled up
by one-third Petrel " model, i.e. with a
wing span of 7 ft.

The methods of construction and design
of this particular model will not require to
be altered in any way except that probably

the larger fin or rudder will be cheaper to
make by steaming a }-in. by k -in. spruce
outline to shape on a board, with pins on
either side until set dry.

Streamline shaped ribs of fin. veneer
Balsa can be used (see Fig. 1).

The only other modification will be the
wheels. A pair of 4f -in. diameter air wheels,
such as the B.B. wheel, would meet the area
and weight requirements.

A NEW SHIPS CATALOGUE
Bassett-Lowke's Latest List

BASSETT-LOWKE announce that
their new Ships Catalogue is now
ready. As usual, the new issue will

contain several new items of interest both
to model sailing yachtsmen and power-
boat enthusiasts.

Among sailing yachts the new Pilot
Lugger is featured. This is a very interest-
ing example of sailing craft, and is simple to
handle and capable of a fairly high speed.
Both lug sails are spread by booms and the
general rig is similar to the Yarmouth
beach yawls and the sardine fishing luggers
off the coast of France. For practical sail-
ing purposes the model has many features
of interest. The lines are double ended and
graceful. The model has a deep raking
keel and rudder, and the simple form of
tiller and rack control the latter, which is
normally set amidships. At present it is
made in one size only and retailed at
578. 6d. Among motor -boats the well-
known " Iolanthe " has been considerably
improved, and a mahogany cabin aided
giving the craft a better general appearance.
At the standard price of 2 gns. it is one of
the best value models in inexpensive motor-
boats and the steady sale of it is a tribute
to its reliability. The fast motor -boat
" Streamlinia," one of the smartest craft
commercially made, is still further improved
this season and complete sets of parts are
available. The number of new yacht and
sailing fittings, new books, etc., at the end
of the catalogue is remarkable, and there
are a number of pages devoted to high-class
publicity and exhibition models of every
description, including some of the latest
models executed by Bassett-Lowke, Ltd.,
for the leading shipping and engineering
concerns. Altogether the catalogue is a
valuable sixpennyworth, and is most useful
as a book of reference. Additions to their
popular series of waterline models is a new
model of the German Africa liner Pretoria.

One of the attractive models listed in Basset-Lowke's
new ships catalogue.
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THE next question is that of the riveting.
The rule for rivet diameters is : thickness
of plate multiplied by 2. For the pitch :

diameter of rivet multiplied by 3 ; and centre
of rivet from the edge of plate : one and a
half times the rivet's diameter. Now if
we adhere to the accepted rule-which, be
it noted, is that applying to full-size boilers
-we should have to use fin. diameter
rivets pitched 1 in. from centre to centre,
but I do not like these proportions in model
work. It makes the job look terribly
clumsy and I have obtained far neater
results without sacrificing strength by
using smaller rivets at closer pitch. We

By E. W. Twining
may safely do this when we have such a
big factor as. 10. I recommend, therefore,
that a -in. diameter rivets be used pitched

in. apart centre to centre and ,7-2 in. from
the edge of the plate. The edges, of course,
refer to the front tube plate and to the inner
and outer firebox plates.

Another Method
There is another method, of course, which

permits of some departure from accepted
practice, that is the fact that all the
seams in this boiler are going to be sweated
with solder ; that is to say, the outer shell.
The inner firebox I strongly advocate
shall be silver soldered, and therefore in
the inner box we can use still smaller
rivets since they are mainly required
merely to hold the plates up closely

pitch. Some model locomotive men
would recommend that the whole
boiler be silver soldered, but I do
not think that this is necessary.
For one thing it is not easy to get
sufficient heat except with a very
big blowlamp and I do not like the
extent to which this heating softens
or anneals the plate. I think it
probably does more harm than
good. I would not recommend
silver soldering the inner box were
it not for the risk that at some
time or another the water level may
be allowed to fall below the crown
of the box. If this were to happen
with the boiler under pressure the
solder would fuse and
be blown from the
joints. It would then
be a case of taking
the box out of the
boiler and re -soldering
it. So the best way
is to use hard solder
and well stay all the
flat surfaces.

The Boiler
The procedure in

constructing the boiler
will be to build the
shell complete and the
box complete. Then
file up and fit on the
inner firebox the
foundation ring. Next
pass the inner box into
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together whilst silver soldering is being
done. Therefore, the flanges and wrapper
of the inner box, after being cleaned
bright, can be put together with -in.
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outer box, rivet up and sweat with

solder the foundation ring and
finally pass into the flue tubes,
expanding and beading them at
both ends. It is needless to
say that the steam collecting
pipe as well as every other fit-
ting on the boiler, such as the
firebox supporting brackets, the
safety -valve ring, etc., should
all be secured before the firebox
is put in place. This also ap-
plies to the firehole ring, the
surfaces of which should be
tinned with solder and finally
riveted at the same time as the
foundation ring.

The firebox supporting brac-
kets can be soft soldered and
riveted, but the roof stays on
the inner box should be riveted
and silver soldered. These roof
stays can be of either cast gun-
metal or of steel of T section.

Perhaps the latter is the
better material. They
can be formed from short
lengths of 1 -in. x 1 -in.
x fin. steel T filed down
to in. x l in. The un-
der surfaces, where they
fit upon the firebox,
should be filed bright
before riveting so as to
readily take the silver
solder.

Fitting the Stays
When the inner fire-

box and the boiler are assembled and, in
fact, finally finished off, the longitudinal
stays which run right through the barrel
can be inserted. Stainless steel rod may very
well be used for these. It should have a
diameter of in. and be screwed at the
ends to take fin. nuts. Four of them will
be introduced in the positions shown in
Figs. 13 and 14.

Advantage of Copper
The firebox stays are the next thing to

deal with. These are important since
they have to support the flat surfaces
of the inner and outer boxes. They should
have a diameter of about .35,q in. and be
made from hard copper wire. I would not
recommend the use of brass because one
can never be sure of what one is buying
when brass is obtained. Very frequently
it is an alloy or extruded brass, which is
not sufficiently dependable for use as boiler
stays and although the copper recommended
has perhaps an initial lower tensile strength
it will have a longer life without deteriora-
tion, besides which the riveting over of
the ends of the stays can be more readily
done. A length of rod should be taken
and screwed from end to end with a fine
thread, say No. 3 B.A. The plates are
drilled through both boxes at once and
tapped to correspond. The rod is then
screwed through both plates and cut off
inside and out, leaving a bare 46 --in. pro-
jection. These projections are then closed
over to form snap heads just as I have
shown in the cross section through the
firebox, Fig. 14.

(To be continued)
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STARGAZING FOR AMATEURS
THE sun enters the Zodiacal Sign

Cancer (the Crab) at 9.0 a.m. (B.S.T.)
on the 21st. This marks the Summer

Solstice and the conventional commence-
ment of that season. Owing to its higher
Altitude in the heavens in these latitudes at
this time of the year, our luminary does not
sink very far below the horizon after setting.
Consequently twilight merges into dawn
and the sky remains faintly lit up through-
out the night. When clouds are absent
possessors of quite small telescopes can
readily detect the presence of the so-called
" spots " on the Sun's brilliant disc ; but a
shaded screen or special eyepiece must
invariably be used to protect the sight.
The screen may be in the form of a piece of
deeply tinted or heavily smoked glass, either
fitted into a screwed cap or merely held up
in front Qf the eyes. The special solar eye-
piece gives more pleasing views and is
essential with large apertures on account of
the great heat generated at the focal point.

Projecting an Image of the Sun
A convenient and simple method of pro-

jecting the image of the Sun with a re-
fractor, may be employed by attaching a
light wooden frame to the lower end of the
telescope body. A thin board or stiff card
is fixed to the bottom part of the frame at
right angles. To this is pasted (or pinned
with drawing pins) a sheet of smooth
white paper to serve as a miniature cinema
screen, the eyepiece acting as a projector.
The frame should be clipped firmly to the
instrument if a refractor, or to the eyepiece
carrier if a reflector ; but permitting both
rotation and movement up and down. By
these means the position and size of the
expanded disc or sunspot may be regulated.
Focusing can be done in the usual manner.
A large square of card-preferably black-
should be fitted over the object glass end of
the telescope in the case of a refractor, to
cut off direct sunlight ; and a dark cloth
used in either instance to cover as much of
the frame as practicable. These adjuncts
will help to sharpen definition. Magnify-
ing powers of from 30 to 100 diameters will
generally suffice.

The Surface of the Sun
With an astronomical telescope of fairly

good quality, the curious granular structure
of the Sun's lustrous surface (or photo-
sphere as it is called) can be clearly per-
ceived. The shading round the rim, most
noticeable in one of the photographs, is due
to absorption of the shorter wave lengths of
light by the almost transparent solar " At-
mosphere." It is, however, in the visible
photo -sphere that sunspots are formed ;
but, owing to the foggy nature of the ionised
bases of the enveloping atmosphere, we can
see probably less than a few hundred miles
below the surface of the latter. Beyond
that lies the opaque dazzling background of
the impenetrable layers of deeper and still
hotter gases. Typical sunspots consist of
dark openings with darker centres. The
latter are black only in contrast, being
actually brighter than our electric arc
lamps. The centres are bordered by semi -
luminous fringes composed of elongated
shreds of shining matter placed side by
side and pointing radially inwards towards
the middle of the spots. Their appearance
suggests irregular subsidences with steep
sloping margins. They are really huge

y N. de Nully
A GUIDE FOR JUNE

cavities created by violent whirlwinds of
super -heated vapours tearing and perforat-
ing the flocculent texture of the photo-
sphere. The spots are often thousands of

Photo by courtesy of Astronomer Royal.

The sun during an outbreak of sunspots.

miles across and are believed to be at tem-
peratures of about 1,000 degrees below their
surroundings. Their funnel formation and
surface aspect are maintained by expansion
of the vast ascending vortices of hot gases

A pall of large sunspots showing alterations of form
and arrangement within two days.

that rise from the profound depths below
and are carried to the higher regions above,
where pressure is much reduced. Here
they burst in colossal bubbles, and spread
out over their immediate neighbourhoods
to cool and consequently darken.

Solar Cyclones
As will be seen from the photographs re-

produced on this page, changes in size and
shape of these swirling solar cyclones take
place quite rapidly. Two exposures were
made of the same large pair of spots at an
interval of two days, and the transforma-
tions in so short a period are remarkable.
Note also the alterations in the chain of
perforations linking up the main open-
ings. A seemingly insignificant outbreak
may, within a few hours, similarly develop
into an extensive area of disturbance
covering several thousands of millions of
square miles. Single spots may grow into
bigger ones or split up into groups. There
is, moreover, a curious tendency for spots
to occur in pairs, one following the other
round the rotating Sun ; this is exemplified
in the whole disc view. Occasionally they
persist until they disappear over the edge,
or limb ; and, more rarely, survive to
reappear at the opposite side twelve or
thirteen days later. Now and again sun-
spots are of such dimensions as to be dis-
cernable to the naked eye through a veil of
fog or morning or evening haze. With the
advanced progress of the present cycle
towards its maximum in 1938-39, these
instances are likely to become more frequent
and a look -out should be kept. Sunspots
are always associated with patches of
gleaming " faculm " floating at immense
heights in the Sun's atmosphere. Brilliant
fragments of these solar clouds sometimes
appear to " bridge " the black gulfs over
which they may happen to be suspended ;
but they are best seen shining against the
shaded margin of the disc. The striking
photographs illustrating this article were
taken at Greenwich Observatory and are
reproduced by kind permission of the
Astronomer Royal. The black cross -lines
originate in the telescope and camera.

The Planets
Mercury, Venus and Saturn are " morn-

ing stars " ; but Mars is still a bright object
low in the south in the late twilight. It
now sets at 3.30 a.m. and will do so half an
hour earlier by the end of each week. By
getting up very early in the morning
enthusiasts with astronomical telescopes may
learn to what degree Saturn's rings have
reopened since they closed up last December.
The planet may be found low in the east
during the couple of hours preceding sun-
rise. Jupiter rises in the south-east about
midnight and will remain above the horizon
until 8.0 a.m. On clear evenings between
" new " and " full," the Moon will offer
fascinating fields for exploration through
the smallest telescope. As the broken line
of the terminator creeps across the disc, each
previously hidden feature of the weird land-
scape will become suddenly flood -lit by the
glare of advancing day unsoftened in the
airless void by any gradual half -tones of
coming dawn. After the " full " phase,
when sunshine begins to withdraw from the
opposite edge, the same formations may be
examined again under afternoon illumina-
tion.
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MODEL -C RAFT

Comparing his BASSETT-LOW KE MODEL
with the "Real" Thing.

WATERLINE SHIP SETS.
The latest addition to this popular series is
a 5o ft. to the inch model of the "GREAT
BRITAIN" as described in last month's
issue of "PRACTICAL MECHANICS."
Other models in this series are the "NOR-
MANDIE," "QUEEN MARY," "CUTTY
SARK," price 146 each (6d. postage).
The " Great Eastern " in the course et preparation.

in the HEART
of ENGLAND
WHY NOT HAVE the

Best ?
It costs no more. Visit
any model railway or
motor -boat display, and
you can at once pick out
the BASSETT - LOVVKE
models by their accurate
proportions, their smart
finish, and, last but not
least, their excellent work-
ing capabilities.

GET BASSETT-LOWKE'S
magnificent catalogues-
standard "works of refer-
ence " on Models.
A.I2.
Model Railways

each
B.12.
Model Engines 6d. post

S.I2 free

Model Ships
Free Booklet on the Twin
Train Railway T.T. 12, and
Free Gauge " 0 " Folder,
" REALISM IN MINIA-
TURE," F.B. 12, available
to those interested.

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

MANCHESTER : 28 Corporation Street.

 Now is the time to place your order for the new
engine or rolling stock-or to send us all or portion
of your stock for a thorough overhaul during the
summer months.
 Should you be desirous of making a change from
one gauge to another, let us have your present stock
in now; we specialize in exchanges, and can allow
you best prices.
 Whatever your scale or gauge, we can supply you
with anything, from a complete outfit to a packet of pins.
 Send for our Illustrated Catalogue -4d. by post.

MULTI
11100E1.5 LI

48 BEAK STREET,
REGENT STREET,LONDON, W . 1

Gerrard 4055

LATHES OF QUALITY
Quality Is more than skin deep ; buy a lathe into which is built all
the features found worth while by two generations of lathemakers.

Each Lathe guaranteed for : Accuracy, Workmanship, Sound Material.

SI' Bench Lathe

,r1;c'lls°,rs- HENRY MILNES
P.M. Dept. INGLEBY LATHE WORKS, BRADFORD, YORKS.

YOU CHAANVE

GAS'"YOURWORKSHOP
Modern Lighting with Standard
Type Mantles and Burners
Calor Gas comes OVER the road in cylinders
instead of UNDER the road in pipes. It is
entirely independent of main gas supply.
NO PLANT REQUIRED.

Without GAS MAINS
Without fixing GAS POINTS

INSTALLED
ANYWHERE

IN

24 HOURS

Send Postcard now for particulars, easy terms, and name and address of
nearest agent to Calor Gas (Distributing) Co. Ltd., Dept. AW, 17-18

Margaret Street, London, W. (Telephone: MUSeum 4464.)

Modern COOKING for Country
Homes and Farms

Calor Gas will do the lighting, heating and
cooking for country houses, too. No smoke,
no smuts, no pumping or wick -trimming.
Uses standard type appliances. Costs only

a few pence a day.
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A premature vacuum pump of the type used by Hooke in his experiments.

AN ill-tempered fellow ; cantankerous,
shrivelled in body and seemingly, also,
in mind, irritable, suspicious, haggard

of countenance and furtive in habits. Such,
in brief, is the picture of Robert Hooke
which has been drawn for us by his contem-
poraries and, also, by many of his bio-
graphers. Added to these unenviable traits
was a crazy and almost insane mania pos-
sessed by Hooke of endeavouring to claim
the discoveries of other men as his own.
Posterity, perhaps, may have been unduly
severe in its judgment of Hooke as regards
his personal character, yet, upon the whole,
it has not failed to credit to him an almost
unparalled genius in many branches of
science and, in particular, in the realm of
mechanics.

Hooke lived in an age which saw the rise
to fame of a number of great men. The
renowned Sir Isaac Newton was a contem-
porary of Hooke. So, also, was the cele-
brated Dutch astronomer and mechanician,
Christian Huygens. Dr. Denis Papin, an
early pioneer of the steam engine, lived in
the time of Hooke. Sir Christopher Wren
and many other notabilities were numbered
among his acquaintances and he claimed
the especial friendship of the great Dr.
Robert Boyle, an intrepid pioneer of
mechanical science and the " father of
modern chemistry."

Personal Jealousy
It may be that many of Hooke's fellow -

pioneers during the early era of scientific
discoveries in which he lived have strongly
coloured their several interpretations of his
character by tinges of personal jealousy and
of acrimony. Yet there is no doubting the
fact that Hooke, despite the brilliance of his
investigations into the science of mechanics
and physics, was an almost impossible man
to' get on with and habitually contrived to
upset nearly everybody whom he came in
contact with.

Robert Hooke is the father of more than
a thousand inventions and discoveries of
scientific importance. His wonderfully fer-
tile and ingenious mind brought forth a con -

MASTERS OF
MECIMNICS

NO.22.-The Scientific Work
of ' obert Hooke, Pioneer
of Mechanics and Invention

tinual stream of mechan-
ical devices with almost
the same readiness as a
musical composer brings
into being melodies and
harmonies. Hooke was the
f rst curator of the then
newly -established Royal
Society, and when any scien-
tific or mechanical prob-
lem was to be investigated,
he usually invented the
apparatus necessary for the
purpose.

In some respects, Hooke's
was even a more fertile mind
than that of his great con -

An early microscope of Hooke's day. It is made
out of wood and cardboard.

temporary, Newton. True it is that the
latter first formulated the theory of gravity,
but Hooke, at an earlier date, almost hit
upon the same conception and certainly
would have done so if his activities had been
directed to somewhat less practical aims.
Suffered from Ill -health

Hooke was born at Freshwater, in the
Isle of Wight, on July 18th, 1635. He was
a sickly child and constitutional ill -health
remained with him throughout his life, a
fact which goes far to explain the irrita-
bility of temperament which so grossly
characterised his adult career.

When Hooke was thirteen years of age,
his father died, whereupon the lad was sent
up to London by a relative and there
apprenticed to one Peter Lely, a fashionable
portrait painter. The youthful Hooke,
however, did not stay long with Lely. In-
stead, he became a pupil at Westminster
School, acquitting himself brilliantly in that
Institution, particularly in mathematics and
mechanics, and thereafter proceeding to
Christ Church, Oxford, in which he had
secured a chorister's appointment.

It was during his residence at Oxford,
that Robert Hooke first became acquainted
with John Wilkins, afterwards Bishop of
Chester, but at that time the Warden of
Wadham College. Wilkins was a man of
more than ordinary learning. He was also
a pioneer in mechanical science, having
several inventions to his credit. Hooke,
apparently, became greatly inspired by the
work of Wilkins and having, also, formed a
friendship with the Honourable Robert
Boyle, of Oxford, he seems at this period of
his life to have determined to devote his future
career to the pursuit of mechanical science.

Hooke acted as Boyle's assistant while he
was at Oxford. He constructed the famous
air -pump with which the celebrated Boyle
made so many of his experiments. Indeed,
in after years, Hooke, in consequence of the
previously mentioned regrettable mania for
claiming the discoveries of others as his
own, claimed actually to have invented the
air pump, although, nowadays, we know
that this claim was not a true one.
Watch Balance -spring

The career of Hooke at Oxford was an
extraordinary fertile one. One of the most
important discoveries which he made there
is that of the balance -spring for regulating
watches. Controversy has long been waged
over the rival claims of Hooke and his con-
temporary, Huygens, for the invention of
this important piece of mechanism, but it
now seems beyond all doubt that we now-
adays carry in our watch -pockets or on our
wrists a tiny memorial not of the Dutchman,
Huygens, but of our own countryman,
Robert Hooke.

Within a space of two years, Hooke
brought out about thirty separate ideas for
the purpose of effecting mechanical flight.
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These, of course, came to nothing. Never-
theless, they indicate the inventive ingenuity
of the young man at this period of his life-
time. Hooke, too, was the first to point
out that the motions of the planets in the
sky must be regarded as mechanical prob-
lems, since the various heavenly bodies
were all bound by the strict laws of me-
chanics. It was about this time, also, that
Hooke first brought out a wave -theory of
light, which, however, was overshadowed by
the corpuscular theory of Newton which
postulated that light consisted of a stream of
tiny corpuscles shot out from the luminous
body. Nearly a hundred and fifty years
had to elapse before our present wave -
theory of light was introduced by Young
at the beginning of the nineteenth century,
yet the theory of Young was, to some extent,
anticipated by that of Hooke.

After his sojourn at Oxford, Hooke
became the curator of the Royal Society,
which was then in the second year of its
existence. The Society required an indivi-
dual of some learning and mechanical
aptitude to be responsible for its apparatus
and not merely to conduct but, also, to
device, experiments for the entertainment
and benefit of its members.

His Appointment
The appointment of Robert Hooke to the

Curatorship of the then infantile Royal
Society is thus recorded in the Society's
Journal:

" Nov. 12, 1662. Sir Robert Moray pro-
pos'd Mr. Hooke as a curator of experi-
ments to the Society ; who being unani-
mously accepted of, it was order'd, that
Mr. Boyle should have the thanks of the
Society for dispensing with him for their
use ; and that Mr. Hooke should come
and sit amongst them, and both bring in
every day of the meeting three or four
experiments of his own, and take care of
such others, as should be mentioned to
him by the Society."

In this manner began Hooke's long as-
sociation with the Royal Society. For
forty years, until his death, the irritable
but nevertheless ingenious Hooke became
the servant, the handmaid, as it were,
of the early and frequently dilettante
members of the Royal Society and " sat
amongst them " devising, not only for the
benefit of curious members but, also, for
that of posterity, innumerable scientific
mechanisms and ingenious ideas. As a
reward for his duties at the Royal
Society, Hooke was paid the salary
of £30 per annum with free lodgings
in Gresham College. Unfortunately, the
Society was by no means regular in its
disbursement of salary to Hooke, another
fact which may be offered in excuse for his
irritability and instability of temperament.

Hooke, having settled down as the Royal
Society's curator, or, in a word, as its
general factotem and " all-round man,"
embarked upon a career of scientific appli-
cation in which discoveries in mechanical,
physical and many other branches of science
followed in close succession. Hooke's dis-
coveries, too, were, for the most part, no
mere trivialities. Many of them were of an
absolutely fundamental nature and had
much bearing upon the future applications
of mechanics.

Mechanical Gearing
The practical mind of Hooke showed its

genius for discovery in many ways. Hooke
was one of the first mechanicians, if not,
indeed, the first to appreciate the principles
of mechanical gearing. He studied closely
the properties of various gear trains and

applied them in numerous ways. Hooke,
also, was a pioneer of the steam engine.
There seems, indeed, to be little doubt that
if he had remained content to devote his
attentions to the subject of steam power,
he would have elucidated its main principles
at a very early date. As it is, Hooke pro-
posed the plan of a steam engine which,
from its description, would have been very
similar to the " atmospheric " engine in-
vented years later by Thomas Newcomen,
but, for some reason or other, he failed to
construct an actual model of his projected
engine.

It is interesting to note that among
Hooke's miscellaneous inventions are to be
enumerated the spirit level, the wheel mer-
curial barometer, the " anchor escape-
ment " of clocks, many mechanical devices
for determining specific weights and for

A very early mechanical model of a " water -raising
engine," apparently constructed for the purpose of
demonstrating the possibility of pumping water from
deep wells. Robert Hooke was responsible for many

appliances and inventions of this nature.

measuring the velocity of moving and
falling bodies.

Hooke, also, gave us our modern ther-
mometer in that he was the first to mark
the freezing point on a thermometer scale
by 0° or Zero.

" I adjust the thermometer," he said,
" putting all the degrees of heat and cold
above and below the freezing mark, where
I begin my account, or 0, and marking them
with + 1, + 2, + 3, etc., above that mark ;
and with - 1, - 2, - 3, etc., below the
same."

Early Science of Chemistry
The influence which Hooke brought to

bear upon the early science of chemistry
does not, perhaps, concern us here. Hooke,
however, developed the very important
science of microscopy. He made micro-

scopes of designs which we should now
characterise as being the most primitive,
for the lenses which he was able to construct
were of low magnification and almost totally
uncorrected. Yet, in spite of all these
drawbacks, Hooke found it possible to
make many important discoveries in the
realm of microscopy, among which was the
fact that metals, when viewed under the
microscope, show a grained or crystalline
structure. Hooke seems to have realised
in his shrewd way that the brittleness of a
metal is connected with the coarseness of
its crystalline make-up. The microscopical
discoveries of Hooke were published by him
in a folio volume entitled " Micrographia,"
and from the plates inserted therein one is
enabled to obtain a realisation of the pro-
found  accuracy of this pioneer's observa-
tions.

In consequence of his investigations into
the microscopical appearances of bodies,
Hooke seems to have obtained a remarkable
prevision of one of the most modern of our
present-day industries, to wit, that of
artificial silk manufacture. He observed
under the microscope the formation of
natural silk and the manner it is ejected
from the spinnerettes of the silkworm.
During the course of some remarks written
upon this topic, he says :

Artificial Silk
" And I have often thought that probably

there might be a way found out, to make an
artificial glutinous composition, much re-
sembling, if not full as good, nay better
than that excrement, or whatever other
substance it be. out of which the silkworm
wire -draws his claw. If such a composition
were found, it were certainly an easie
matter to find very quick ways of drawing
it out into small threads for use. I need
not mention the use of such an Invention,
nor the benefit that is likely to accrue to
the finder, they being sufficiently obvious.
This hint, therefore, may, I hope, give
some Ingenious inquisitive Person an
occasion of making some trials, which, if
successful, I have my aim, and I suppose
he will have no occasion to be displeas'd."

Hooke's " inquisitive Person," however,
was long a -coming, for after the death of
Hooke, nearly two hundred years elapsed
before the first artificial silk fibre was made
experimentally by Count Hilaire de Char-
donnet and exhibited at the Paris Exposi-
tion of 1889.

In addition to being a pioneer physicist,
chemist and, above all, a mechanician,
Hooke was, also, an architect. After the
Great Fire of London in 1666, he prepared
a model of a new City of London. He
designed and supervised the building of
Montague House, the College of Physicians,
and the great Bedlam Hospital. Indeed, it
has been averred that many of the London
buildings which have been attributed to
Wren and others are, in reality, as regards
their designs, the creations of Robert Hooke.

Hooke, as his life drew to its close, be-
came more and more morose in his character
and habits. Yet he continued his scientific
investigations into the principles of
mechanics with a mind almost undiminished
in alertness and inventive fertility. So
actively engaged was he in his mechanical
pursuits that during the two or three years
immediately previous to his death it is said
that he never went to bed at night or even
took his clothes off to rest.

At last, worn out as a result of his pro-
tracted activities, almost blind, and with
hardly a friend to comfort him, he died on
March 3rd, 1702, and was buried in St.
Helen's Church, Bishopsgate Street, London.
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MAKING AN EPIDIASCOPE

THE object of this apparatus is to
throw an enlarged image of any
picture or flat object on to a screen

without first making a " transparency " or
lantern slide, such as is used in ordinary
projection lanterns. The success of the
apparatus to be described depends very
largely upon two things : first, intense
illumination of the picture to be projected,
and, secondly, a suitable lens. It is quite
hopeless to attempt to make this apparatus
without obtaining a suitable lens first and
building the other parts to suit. Such a
lens should have a focal length of about
8 in. and a working aperture of about F/4,
or, in other words, one-fourth of the focal
length. Now, the cost of a good quality
lens of this size and description would
probably be altogether prohibitive. The
only useful alternative is to try to pick up
an old portrait lens from a second-hand
photographic dealer. These may frequently
be obtained for a few shillings, and are
usually fitted into a focusing mount, which
will suit our requirements admirably. They
were (as their name implies), used for
portraiture in the early days of photo-
graphy, when enormously long exposures
were required, and these lenses were intro-
duced with apertures of about F/3 or F/4
to reduce the exposure as much as possible.
The type we have in mind is called a
" Petzal lens, after the name of its
inventor. Such a lens should give a good
sharp image near the centre of the picture,
though both the sharp definition and the
illumination will not be so good near the
edges.

Electricity as a Means of Illumination
Electricity from the mains is the most

practical form of illumination, and it is
assumed that the constructor of the
projector has access to such an electrical
supply. Gas is not a practicable proposi-
tion, because so much light is required that
it would be difficult to devise an arrange-
ment that would not get too hot for safety.
It would probably be possible to arrange a
series of motor -car head -light bulbs to work
off a motor -car accumulator, suitable
reflectors being provided, but the arrange-
ment described below is specially designed
for the mains.

By " Handyman"

A Device for Projecting Ordinary
Photographs and Pictures Direct

on to a Screen.

Fig. 1.-An exterior

view of the epidiascope.

Figs. 2, 3 and 4 show
sectional drawings of the
apparatus, and Fig. 1
shows an exterior view.
The picture from which
the image on the screen is
projected is placed upon a
sliding drawer arrange-
ment, as shown in Fig. 4,
and pushed into the box -
shaped body. It is there
illuminated by two electric
lamps. The light from the
picture shines on to a
mirror arranged at 45
degrees, and this mirror
reflects the light into the
lens, which throws an
image on to the screen.
It should be possible to
obtain a satisfactorily
illuminated picture on the
screen about two or
three times as large as
the original picture ; if greater enlargement
is attempted, the illumination is likely to
be poor.

HALF PLAN(TOP ILLMOYAD)

Fig. 3.-Details of the lamp mounting.

HALF SECTION

12Y -

The Wrong Way Round
The reader may perhaps wonder why it is

necessary to use a mirror. Why not arrange
the picture at the back of the box and the
lens in front and project the picture
direct ? The reason is that without the
mirror the picture on the screen would be
the wrong way round, i.e. reversed from

HALF ELEVATION

Fig. 2.-A sectional sketch of the apparatus.

left to right ; the use of a mirror corrects
this.

The base of the apparatus should be in.
or more thick, while for
the sides, ends, and top
I -in. three-ply wood may
be used. If the projector
is used for lengthy per-
iods, the three-ply may
show a tendency to
blister, owing to the heat
from the lamps, but this
will not affect the work-
ing. It is essential that
proper ventilation should
be provided to keep the
apparatus reasonably
cool ; the small arrows
in Fig. 2 show the direc-
tion of the air circulation,
the heated air rises to the
top and passes to the
outside, while cool air
enters at the bottom.

The construction of the
apparatus will be obvious
from the drawings. The
dimensions given will suit
a lens of 8 in. focus, when
used to give an enlarge.
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ment of between two and three times.
If your lens has a longer focus than
this, increase the height of the box ac-
cordingly, arranging the extra height
between the lamps and. the flat top.
It is advisable to screw this top portion
down by four screws, one at each end of the
cross pieces which support the mirror box;
the four screws can soon be withdrawn
when it is necessary to replace a lamp or
clean the mirror. The two tin shields are to
stop the direct rays of light shining into
the mirror box ; blacken the shields on
the mirror side.

" Cockling" of the Wood
Screws should be used throughout for

this job, for the wood will become very dry
owing to the heat from the lamps, and the
tendency to " cockling," of the three-ply
wood may be strong enough to pull out
brads.

Paint the underside of the top and the
inside of the vertical sides and ends white,
but the floor of the box and the inside of the
mirror compartment should be black. The
top of the " drawer " to carry the post card
(or other picture) should be covered with a
piece of black cloth, and the post card may
be clipped down by pushing the corners
under four short pieces of elastic provided
for the purpose, or little flat springs like
turn -buttons may be used instead.

The mirror should be clipped to the slant-
ing surface of the mirror box by means of
little clips of wood held by screws ; metal

Fig. 4.-A cross
section with the
top of the device

raised.

6"
CROSS SECT/ON (TOP RAISED)

clips are liable to crack the mirror unless
they have a small piece of rubber or cork
interposed between the clip and the glass.

A good flat piece of mirror must be used,
otherwise the image will not be sharp, even
though the lens may be faultless, and the
mirror should be of thin glass. For the very
best results a mirror silvered on the surface
should be used, but this is not essential.

A screwed flange should be obtained for
the lens if possible, but if this cannot be
obtained the lens mounting may be screwed
direct into the wood, if the hole is cut very
carefully to the required size. If the lens is
not provided with a focusing mount, it will
be necessary for the reader to devise a
sliding arrangement on the lines of a
telescope, to provide for focusing.

The Two Lamps
The arrangement of the two lamps is

quite clear from Figs. 3 and 4. Stand-
ard bayonet holders are required, and
they are just pushed through holes in
the three-ply and held in place by the
ring nut which ordinarily holds the

lamp -shade in place. The lamps
are wired in parallel by running
the wires into one lamp -holder and
out again into the second holder, suf-
ficient flex wire being, of course,
allowed between the box and the

plug to reach a convenient lamp -holder.
This instrument will take pictures up to

post -card size, either horizontal or upright,
and a screen of white paper or cloth about
2 ft. square should be arranged about 30
in. away from the lens, and a sharp picture
will fill the screen at that distance.

SPEED variation is very often essential
in modern manufacture and operations.
To obtain an adequate variation-the

method to be simple, efficient, smooth in
operation and not costly, has been a prob-
lem confronting engineers for a long time
and the increasing use of alternating current
has aggravated their need. Until recently
their choice lay mainly between a commu-
tator type of motor or else apparatus of
limited performance and efficiency. The
cost of a commutator type of motor was
often prohibitive. Other apparatus some-
times required the machinery to be stopped
until necessary adjustments were made to a
different speed. Generally a sufficient
variation could not be obtained, the number
of steps being limited, so the machinery
was usually run at an economic speed all
the time. This was particularly noticeable
in the case of printing machinery.
A Speeds Varier

A Speed Varier has been patented
recently however, and is now on the market,
which bridges the gap and make it possible
for such machinery as printing machines,
embossing machines, presses, fans, com-
pressors, conveyors, friction hoists, mixers,

Model C.S. driving a slotting machine.

THE VEE-VEE INFI-
NITE SPEED VARIER

machine tools (including drills, lathes,
shapers, grinders, saws, flexible shafts,
milling machines, etc.), to not only have
a speed variation but an infinite speed
variation.

Briefly, the Vee-Vee Infinite Speed Varier
consists of one or several pairs of cones
which intersect with each other, forming a
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The " Vee-vee" patent nimite speed varier.

" V " shape pulley carrying a standard
" V " belt. By allowing the cones to expand or
contract the diameter of the " V " is varied,

which increases or decreases the velocity
of the " V " belt with a corresponding
alteration in the speed of the driven pulley.

A.C. or D.C.
Either alternating or direct current

constant speed motors can utilise this speed
varying device to obtain variable speed.
There are a number of models, each designed
to meet the varying requirements of users.
For instance the model " F " has a variation
of 2 to 1 or 3 to 1, is a self-contained unit
made for independent drive by motor,
engine or line shafting. Both driving and
driven shafts are fixed-each shaft is fitted
with one or several pairs of cones. C.S.
type is used where a speed reduction is
required in addition to a speed variation.

The obvious advantage of this arrange-
ment is that a higher speed and more
efficient motor can be employed with a
better final drive. A further model C.S.S.
is somewhat similar but has two counter-
shafts in series-giving a larger speed
variation. Speed control is effected by a
mechanical controller either placed as
standard above the motor or it can be
removed and fitted remote from the motor.

Model C.S.S. driving a printing machine.
Variation 4 to 1.
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THERE must be dozens of different
uses for strips of paper of all sizes,
such as patching the binding of

a book, edging flimsy papers which
have to be filed, covering and insula-
ting aerial wires for car -radio, and the
very narrow and accurately cut strips for
lining out scale models. Narrow shaped
strips of paper or card can be cut
with the device shown in Fig. 2.
Here there are two razor blades
bolted together with a wood spacer be-
tween them. The width of the spacer
should be the width of the strip required,
less the thickness of one blade, for the tips
of the blades are ground equally on both
sides.

Long Strip
Parallel but wider and longer strips of

paper, which may not be so essentially
accurate, can be cut with the device shown
in Fig. 4. The blade is stuck into the bench
or in a separate piece of board and a guide bar
secured at the required distance from the
blade. The paper is then fed at the edge of
the blade and, when the cut ends grip the
paper, it is drawn through. Two fingers
pressed lightly on each side of the blade,
immediately before the cutting edge will
prevent the paper buckling. The surface
of the board near the blade should be sand-
papered quite smooth and will greatly assist
in easy cutting.

For cutting narrower strips of paper from
a strip already cut, for examplethe common
gummed paper rolls, the cutter shown in
Fig. 5 has its advantages. It can be made
from thin three-ply wood pinned or screwed
together or from cardboard glued together.
Two slips of material are first secured to the

Fig. 2.-A device for
cutting narrow strips

of paper.

CUTTING STRIPS OF PAPER
Simple Devices for facilitating the

Cutting of Strips of Paper
piece forming the
base, which might
be extended to
that shown in the
illustration in or-
der that the device
may be fixed to the
bench, at such a
distance apart that
the paper strip can
pass through eas-

Fig. 1.-A machine for cutting a roll of paper into strips. fly. The top piece
is then fitted and the razor blade
worked through the top and bottom on an
angle. It is best, when commencing to cut
the strip, to first withdraw the blade from
the device, fix the end of the paper through
the slot and then press the blade in again.

Fig. 4.-Cutting wider and longer strips of paper.

Fig. 5.-StriPs of paper may be cut into narrower
strips with this device.

The paper can then be pulled through con-
tinuously. This device can also be used for
cutting narrow strips of linen and passe-
partout.

An arrangement which will cut several
strips from one piece of paper at the same
time is shown in Fig. 3. The principle is

Fig. 3.-(Below) Cut-
ting several strips from
one sheet of paper.

the same as shown in Fig. 4, but in order to
keep the paper down fiat on the board
between the blades, two pieces of smooth
dowel rod are placed, one before the cutting
edges and one after, into two uprights fitted
to each side of the baseboard, which also
act as guides for the outside edges of the
sheet. If the paper is thick, the blades
may have a tendency to draw out, but this
should not happen if the dowel rod is
sufficiently close to the cutting edges. If
the trouble persists, a piece of board may be
fixed across the guides and pressing down
on to the upper corners of the blades, to
prevent them rising up out of the base-
board.

Cutting a Roll of Paper
If the paper which has to be cut is on a

roll a machine may be built as illustrated in
Fig. 1. The principle is the same as Fig. 3,
but the razor blades are mounted on a steel
rod, and spaced by turned collars, the end
of the rod being threaded to take a nut by
which the assembly is tightened up. Should
the blades have a tendency to rotate, after
the nut has been fully tightened up, paper
washers inserted between the blades and
the collars will prevent this. The blade
assembly is fitted into the supports on each
side of the machine, being clamped with a
bar and a wing -nut to prevent the whole
rotating. The ends of the blades drop into
narrow slots in the baseboard, so that by
turning the blades a little a new cutting
edge can be found, in addition to the four
positions obtainable by reversing the
blades.

A simple rotary trimmer for paper-
hangers, which is just as effective as
machines sold for the purpose is shown in
Fig. 6. The two end pieces are cut in fin.
thick oak, and each have three slots. One
in the front to carry the guide and cutter
bar, one at the top to take the winding
spindle and another at the back to take the
ordinary screw table clamps. The cutter
bar can be of soft wood so that the razor
blades can be easily " stuck " in, in any
desired position. The winding spindle can
be a broom handle, and is cut from the free
end down as far as the support at the other
end. This slot is for the end of the paper
to be inserted.

Fig. 6.-A simple rotary trimmer
for paper -hangers.

'141:410'""
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CHOSEN
For the Three -Valve (Midget Type) Portable

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:

TELEPHONES
LIMITED

67/73 Kingsway, London, W.C.2.
Telephone: HOLborn 3271/3.

Really comfortable in wear and
very light. Three resistances -
120, 2,000 and 4,000 ohms,

One Price 1 5 1-

ry

)

41 4N

CONTACT
The success of any set de-
pends upon perfect contact
at all points.
The success of CLIX has

been built up on the production of a
complete range of contact compon-
ents which, owing to their proved
contact efficiency, are consistently
chosen by leading set designers.

POCKET RADIO
Clix " Midget " Valveholders.

Specially designed for use with the range o
Hivac "Midget" Valves. 4 pin 7d. 5 pin 8d.

" MASTER " PLUGS
The most Important feature in these is the
efficiency of the pin, which is non -collapsible,
and is so constructed that it will give perfect
contact with the varying sizes of sockets so
often found in different makes of H.T.
batteries. I 11.16

SPADE TERMINALS
An important feature embodied in all sizes of
Clix Spade terminals is the metal shoulder piece
which prevents acid creeping up to the leads.
The jaw in all models is designed to give full
surface contact with small, medium or large
terminal stems. Small 11d. ; Large 2d.

Heavy duty type as illustrated. 3d.
PANEL TERMINALS

With 2 BA stem, two lock -nuts and wiring slot.
Hexagonal shoulder 4d.facilitates mounting.

From all Dealers
Illustrated Folders
"P.M." Free on request.

BRITISH MECHANICAL PRODUCTIONS LTD.

79A ROCHESTER. ROW LONDON SW

POCKET RADIO

XSG
Actual Size

To produce true pocket radio sets it was
essential that not only components, but valves
also, must be produced in MIDGET size.
Thanks to the careful investigations and
experiments of HIVAC, a range of MIDGET
valves was made available to the public, and
the construction of Pocket Radio is now an
accomplished fact.
Why not build a set that you can use when
travelling by train, cycle or car, or when you
are enjoying a picnic in the open?
Pocket Radio is a most enjoyable companion.

HIVAC MIDGET VALVE CHART "PM"
gives all details of the full range. Free on
request.

I VA
1

IFFIE SCIENTIFIC
WA ILVIE

BRITISH MADE

HIGH VACUUM VALVE CO., LTD.
111-117 Farringdon Road, London, E.C.1

www.americanradiohistory.com



June, 1937 NEWNES PRACTICAL MECHANICS 525

1 -.r....,.,,...,,,:L:_,..:.,;,,.9=o,:, 11 i
-,rvkdr-3,,,.-. Au "Cf.vc" - 7, 0.7.. ......,.

;, IV

WIRELESS EXPE IMENTER
THERE is an increasing interest in the

pocket type of portable, engendered
partly by the increased publicity

given to the police radio apparatus, and
partly by the approaching summer months,
when outdoor radio becomes the main in-
terest of the amateur. The pocket set may
be designed to cover any wave -band, but
although the ordinary broadcast band will
appeal to many listeners, there are many
reasons why a short-wave pocket set is the
most practical proposition. Firstly, the
tuning coil for the broadcast band can only
be reduced to a certain size by losing
considerable efficiency, whereas the short-
wave coil is naturally of small dimensions.
Secondly, the range of certain short-wave
stations is much greater than the medium
or long -wave stations, and a much smaller
aerial is required to provide good signals
with a minimum of valves. It is true that
the police radio apparatus is only designed
primarily to operate over a small distance,
say, in the precincts of a town or county, but
a single valve short-wave set will provide
signals from America at quite good head-
phone strength under favourable conditions,
and thus there is a very wide field of enter-
tainment available for the user of a pocket
one -valve short -waver. There is no need,
however, to restrict design to one -valve cir-
cuits, but naturally, as the main aim of the
design is to enable the receiver to be made

Fig. 1.-Ideal components for the pocket S.W.
set are now obtainable from various manufacturers.

sufficiently compact to be contained in an
ordinary pocket, the scope of the receiver
design is naturally restricted.

Valve Types
For the most effective types of pocket set

the acorn valve cannot be improved upon.
This has extremely low losses, is of very
small dimensions, and oscillates very easily
with a minimum of high-tension. The
Hivac midgets are also very suitable and
are now obtainable in three types suitable
for any combination or circuit, other than
the superhet, of course. The voltage supply
is considered in many cases to be a problem,
but it is obvious that a set cannot be made
self-contained and then be of such a size

POCKET RADIO
THE SHORT-WAVE RECEIVER LENDS
ITSELF ADMIRABLY TO THE COM-
PACT FORM OF CONSTRUCTION NOW
REFERRED TO AS POCKET RADIO.
THE MAIN FEATURES OF DESIGN
ARE EXPLAINED IN THIS ARTICLE

that it may be placed in a normal pocket.
A large pocket such as is found in certain

Fig. 3.-A
pocket receiver

built round the Hivac Midget valves, and fitted with a frame aerial.

types of overcoat will accommodate quite
a large piece of apparatus, but in general the
power supply should be in a separate con-
tainer, ordinary flex being used to connect
the two together. In this way, any tuning
adjustments may more easily be carried out,
as a much smaller and lighter piece of
apparatus has to be held in the hand for
the purpose.

Fig. 2.-The simplest
S.W. circuit. This simple
detector-L.F. combination
does not possess the range
or reliability of the pro-
perly designed super -re-

generative set.

Batteries

For the heater or filament supplies the
type of battery designed for use in various
lamps will be found very suitable. There
are many of these to choose from, the actual
choice depending upon the overall size
which can conveniently be accommodated.
There are batteries for small torches, as well
as the larger models made for large inspec-
tion lamps, and where a longer period of
life is desired, special small L.T. accumu-
lators of the unspillable type may be used.
These two batteries should be purchased
first and then the container made, covered
with leatherette or otherwise finished for
neatness, with a hole to enable the four-way
cord to be passed out for connection to the
receiver.

Other Components

The coil will presumably be home-made,
the size and number of turns depending
upon the wavelength. For short-wave
results this is an extremely simple job :

30 turns of 28 D.C.C. wire on
a 1 -in. tube for the grid wind-
ing, with a pile -wound coil of
similar size for reaction, will
enable the most useful section
of the short-wave band to be
covered by means of a 50-
mmfd. condenser. This com-
ponent may be one of the
mica -dielectric trimmers sold
for use with certain coils or
I.F. components, or an air -
spaced variable such as the
Microdenser manufactured by
Eddystone. Fixed condensers
and resistors are now obtain-
able in extremely neat and
compact units, the resistors
of the half -watt type being
ideal for a receiver of this
nature, and the " manufac-

turer type " fixed condensers without
casing taking their place with these com-
ponents. If these are not available, an
ordinary mica -type fixed condenser may be
dismantled, the casing being broken away,
or the wax filling being first scraped out and
the terminals removed. No terminals
should be used in a set of this type in view
of the difficulty of finding a suitable small
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terminal which will offer sufficient area of Circuits
contact to maintain the efficiency of the There are several interesting circuits
remainder of the parts. Therefore, plug and which may be incOrp °rated in pocket re -

pin

DETECTOR

socket connections should be adopted for
aerial, earth and 'phoned. From the Clix
range suitable components may be selected
which will offer all that is required in this
connection. To enable the aerial to be
connected without the need for a serparate
aerial coupling coil, and to preserve effi-
ciency, a series -aerial condenser is indicated,
and again the " trimmer " component may
be used. The accompanying illustrations
show these various parts and give some
indication of their size.

Construction
The method of assembly will depend upon

the general overall dimensions which are to
be adopted. Obviously, components will,
as far as possible, be connected direct to
each other without the intervention of con-
necting wires, and the acorn type of valve
also may be used in a similar manner. The
Hivac valve is provided with pins for in-
sertion in a holder, and to facilitate changing
the valves a small sub -baseboard arrange-
ment would be required. This may be
avoided, however, by soldering the con-
nections direct to the valve pins, and hold-
ing the valves in position in the case by
means of rubber bands or some silnilar
scheme. Thin paxolin is obtainable from
Messrs. Peto Scott from which the entire
case, or the panel alone, may be con-
structed, and this is both light and strong
enough for the purpose. It is also easily
worked.

The Aerial
A number of interesting schemes may be

introduced in the way of an aerial. A very
short wire suffices for the majority of the
shorter wavelengths, and if the receiver is
to be used whilst walking, a length of
copper wire may be stitched in the back of
the coat. Thin wire will do and will be
sufficiently flexible to enable the coat to be
folded or otherwise used without any effect.
The end may be taken inside the pocket in
which the receiver is installed and a plug
fitted for connection to the aerial terminal.
An alternative scheme is to use a length
of flexible wire, a clip at the end enabling it
to be attached to any object raised above
the ground. In most cases an earth may
be dispensed with, the capacity effect
formed between the batteries and the body
acting sufficiently for this particular type
of apparatus.

Headphones will naturally be used, and
Ericcsons will prove very satisfactory. To
prevent the normal outdoor sounds from
affecting the other ear (in the case of very
weak signals) a small pad may be made
from cotton -wool and cloth to cover the
ear.

0.HJt

23'

Ma Fig. 4.-A super -regen-
erative receiver circuit
which forms a good basis

for a pocket receiver.

kr.

ceivers of this nature, but in most cases it
will be found that the simple reacting de-
tector arrangement as shown in the sketch

will be the easiest to set up and put into
good working order. The super -regenera-
tive circuit will give louder signals if it is
made to work properly, but in many cases
it is found that the amateur, especially the
beginner, cannot get maximum efficiency
from this type of receiver. The self -
quenching circuit is easiest and requires
fewest components, and lends itself well to
experimental work. Reflex arrangements
may be found useful, but on the short
waves they are not so simple to set up as
on the broadcast bands. Where the size
of the H.T. is not of great importance, L.F.
stages may be included to provide louder
signals, but the main aim of the pocket set
is to obtain a useful and easily -carried
receiver, and thus the overall size and
weight must be kept down to a minimum.
Sufficient has now been said to enable a
suitable receiver to be constructed, and
we shall be glad to hear from readers
who succeed in constructing an efficient
set of this type, with, perhaps, some test
reports.

A Giant Mosquito in Glass
MODELS of mosquitoes on a gigantic

scale are now made of glass, this
material being chosen mainly because

it would serve most accurately to represent
the appearance of the wings and certain
other parts, when seen greatly enlarged.
The scale on which they are built may be
judged by the fact that each of the two
wings of the female is a foot and a half long.
Like the wings, the long " sting," which is
really a case for holding surgical instru-
ments, is of glass also, covered with multi-
tudinous bristles of the same substance.

The models are three in number, repre-
senting respectively a female mosquito, a
male, and a " wriggler." In order to make
them perfectly accurate, anatomically
speaking, an immense amount of study was
required. The preliminary sketches were
executed in clay or on paper ; but the head
of the " wriggler " was copied direct from
observation under the microscope. When
thus viewed, the entire body of the larva
is seen to be covered with long, spiky hairs,
which, numbering several thousand, had to
be reproduced in glass.

With the aid of the microscope, sketches
were made of the mouth parts, of the
antenna, of the feet-each of which has a
pair of claws-and of the joints. The
structure at the base of each wing, in a
living mosquito, comprises several thousand
lenses. The wings themselves were copied
in glass from photomicrographs, and the
legs were done in wood, long slender sticks
put together with suitable joints and cov-
ered with a coating of wax, in which an
immense number of celluloid scales were in-
serted, to counterfeit nature in every detail.

The processes involved were extremely
elaborate and delicate, the making of the
three moulds occupying the time of three
experts for nearly a year. One of the men,
who was a glass-blower, devoted his at-
tention to producing the requisite parts
composed of that material. Even the
somewhat complicated " whiskers " of the
male insect are of glass in the model. The
poison gland of the female is likewise of
glass, her internal anatomy being displayed
to view. She is a malaria mosquito, and
the parasite of malaria is actually shown in
her salivary tract.

Since yellow fever and malaria have been
blamed on the mosquito, it is interesting
to know how the dangerous insect can be
distinguished from the merely disagree-

able one and how it does its deadly work.
All mosquitoes are not biters, and all

biting mosquitoes do not carry malaria.
Although the male mosquitoes outnumber
the females two to one, only the female
feeds on blood. Of all the females, one
species alone is to be feared-the malaria
mosquito. It can be distinguished by the
fact that its hind legs are relatively very
long, and that it therefore holds its body at
an angle of 45 degrees while biting or
resting. All mosquitoes except the germ -
carrying variety rest horizontally.

A model of a mosquito made entirely of glass.

Thus distinguished, certain other charac-
teristics follow. The germ -carrier flies only
at night and cannot fly more than one
hundred feet at a time. It is perfectly
harmless unless it has had an opportunity
to bite' a malaria victim, for malaria is not
inherent in its nature ; it is simply a germ -
carrier. But if the mosquito obtains any
malaria germs while sucking blood, they
remain in its stomach, breed myriads of
other germs, and spread into the salivary
glands, ready to be deposited with the
saliva at the mosquito's next meal. The
bill of a malaria mosquito is so constructed
that it leaves a small drop of saliva, in
which there may or may not be germs, while
blood is being taken in through another duct.
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MODEL BOAT BUILDING
By Home Mechanic

Working Drawings of Proved Successful Designs may be
obtained from Model Supply Stores, and a Model Built to such

a Design has' More Chance of Turning out a Success than a
Design Based on Rule -of -Thumb Methods by an Amateur

MODEL boats may be classified into
three broad classes, according to
whether they are sailing, power

driven, or purely exhibition models, and
each class may include models costing
anything from a shilling or so up to a
hundred pounds, or considerably more
in the case of specially fine show models
such as those owned by steamship com-
panies. These models represent in wonder-
ful detail, and accurate scale, their full
size prototypes.

The simplest type of model boat has the
hull cut out of a solid block of wood and
hollowed out inside, except for very cheap

-
TOP OF 'BLOCK.
TOP OF IDECK
TOP OF HULL.

Fig.3.-A set
of templates,
one for each
section, should
be made from
sheet metal or
thin wood as
shown above.

toy yachts. This method is quite satis-
factory for small boats up to, say, 2 ft. in
length. Larger sizes than this entail a
good deal of tedious work, and other
methods of construction are preferable.

In making any kind of boat full size
drawings must be made of the profile or
side view, the deck plan and sections of
the hull, the number of the latter depending
upon the size of the model.

The Wood Block for the Hull
The block of wood must be carefully

selected so as to be free from all defects
such as knots, splits, or irregularities of
grain. The first step is to get it planed up
perfectly square, and very slightly in
excess of the overall dimensions of the
hull to allow for finishing. The centre
line must be marked accurately along the

12 GAUGE SPOKE

WAS ER NIPPLE

END SENT OVER
TO FORM HEAD

Figs. 4 and 5.-Two methods of making the fin keel.

top and bottom, also
across the ends, and
transverse lines mark-
ing the position of the
sections added. The
deck plan should then
be traced on the top of
the block, and the side
view on one side. At
this stage the block will
appear as in Fig. 1.

The next step is to

Fig. 2.-The
hull after it has

fromen thes block.hape

cut out the side view with saw and chisel
straight across the block, afterwards cutting
round the deck shape vertically, thus pro-
ducing the shape like Fig. 2, every section
of the hull being a rectangle.

A set of templates, one for each section,
should be made from sheet metal or thin
wood, something after the style of Fig. 3.
The shape must be accurately copied from
the drawings, and the centre lines and the
deck lines carefully marked. The reason
for the three lines at the sides is to ensure
the correct allowance being made for the
sheer (i.e. the longitudinal curve of the
deck) and the thickness of the deck.

The hull is carefully carved away with
chisel, spokeshave, and gouge until each
template fits closely, the guide lines
coinciding with the centre line and the
top surface. Considerable care is necessary
in doing this, for one careless cut with a
chisel might spoil the designed shape of
the hull.

The bulk of the wood may be removed
from the inside by drilling numerous

Figs. 6 and 7 .-T he
deck may be either
fitted flush on to the
top of the hull and
held down by small
screws as at A, or
it may be let into
the hull as at B.

Fig. 1. - How to
mark out a wood block

for constructing the hull
of a model boat.

holes with a 1 -in. centre bit, and chipping
with a curved gouge. Great .care is
necessary to avoid perforating the hull,
and the thickness should be continually
checked by means of a pair of callipers.
About in. thick is a reasonable thickness
to work to amidships, the ends being
thicker because the grain runs through
the wood at the bow and stem. The top
edge should also be a bit thicker to take
the screws for the deck without risk of
splitting. (See Figs. 2 and 3.)

The Fin Keel
This may be of wood or metal. Wood

is easier to shape and to cut ; it may also
be more easily fixed by brass screws from
the inside. In some cases long bolts
formed from motor -cycle spokes bolt the
hull, fin, and lead together, as shown in
Figs. 4 and 5. This illustration also
shows alternative methods of fixing the
lead.

The weight of lead required will usually
be given on the drawing. It should be
enough to cause the hull to sink in the
water down to its designed water line,
allowance being made for spars, sails, and
fittings.

The deck may be either fitted flush on
to the top of the hull and held down by
small screws, or it may be let into the
hull, as shown in Figs. 6 and 7. Both
methods are satisfactory, but the first
is the simpler, the joint being made water-
tight with white lead in each case. Yellow
pine, * in. thick, makes a good deck.
The hull is finally finished with sand-
paper, and given several coats of best
paint or varnish. The inside of the hull
and the underside of the deck must, of
course, be painted before the deck is
screwed down.

In any kind of sailing ship the hull
should be kept as light as possible con-
sistent with reasonable strength, because
weight saved in the hull can be put in the
lead, enabling the boat to carry its sails
better in a stiff breeze.

The " Bread -and -Butter " System
For larger boats the " bread-and-butter "

system of construction saves a lot of heavy
work. The principle of this method is
clearly shown in the sectional view (Fig. 8).
Each layer is from I in. to 1 in. thick, and
cut from a single plank by means of a jig-
saw. The shape of each piece is ascertained
from the drawings and accurately traced
down on to a plank. The minimum over-
lap for gluing should be i in., but the
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overlap will be considerably more than this
towards the bottom.

The planks are glued together with a
good glue rendered more or less water-
proof with acetic acid or potassium bichro-
mate, and left until the joints are firmly
set. The result will be a roughly -shaped
hull made up of a series of steps both
inside and out, and by cutting away the
corners of these steps the hull is shaped to a
smooth form. The shape of the hull at
each section should preferably be checked
by means of a set of templates, as already
described for the solid hull. The inside
is smoothed off with a curved gouge, and
the thickness checked with callipers, as
described above.

In this method of construction it is

Fig. 8.-For larger boats the " bread-and-butter"
system of construction saves a lot of heavy work.
The principle of this method is clearly shown above.

usual to strengthen the glued seams by
binding them together with stitches of
thin copper or brass wire, the wire being
threaded through holes pricked through
the hull-after the shaping is done-with
a fine awl.

Racing Model Yachts
These are, however, most frequently

built up from planks in a similar manner
to full size boats. There are several
alternative methods of planking, but
horizontally planked boats are most
frequently met with, the planks being fitted
edge to edge instead of the overlapping
method frequently seen in pleasure rowing
boats. A plank -built model entails a
great deal of careful work, but it should
not be beyond the scope of an enthusiastic
amateur. He must be prepared to put in a
lot of time on the job, however.

There are various methods of building,
most of which involve the use of a false
framework of " moulds " or dummy
sections which are afterwards removed.

The usual procedure for the construction
of a model with bent ribs is to cut a series
of moulds from rough wood about in.
thick. These moulds must be smaller
than the hull section by the thickness of
the planking plus the thickness of the
ribs. If both of these are in. the mould
must be smaller all round (except the top)
than the drawing giving the " lines " of
the hull sections. Notches must be cut
in the moulds for the keel and for the
inwales, as shown in Fig. 9. The moulds
are then screwed upside down on to a
foundation board rather longer than the
hull ; this also is shown in the same
illustration.

The keel must next be cut out and
fitted into the notches on the moulds, as
shown in Fig. 9. The stern will usually
be made solid with a rebate for the ends
of the planks, this solid piece-called the
transom-being fixed to the keel proper.
The bow end is generally a separate piece
also, so that the grain of the wood can run
along its length instead of through the
keel which would weaken the latter at a
vulnerable place.

The edges of the moulds must then be
chamfered off at an angle to conform with
the shape of the hull, and a rebate cut
in the keel for the edge of the first plank ;
notches for the ends of the ribs are also
cut in the keel. The keel is then laid in
position on the moulds and the two inwales
fitted. These are fixed at the bow and
stern, but are not fixed to the moulds, they
simply lie in the prepared grooves and are
notched for the ribs. The ribs are then
steamed until thoroughly pliable, screwed
to the keel, and bent round the moulds,
being held close to the latter by tying the
ends down with string. After this stage
of the work is completed planking may
commence.

The Ribs
These are marked off round their peri-

pheries into as many equal spaces as there
are planks. The planks are usually aboutI in. wide by in. thick, and may be of
pine, cedar, or mahogany. The first plank
to be fitted is one nearest to the keel. It
must be carefully shaped along one edge to
lie accurately in the rebate without forcing,
the other edge being shaped to coincide
with the first set of pencil marks on the
ribs. The plank is then screwed to the
keel after first painting the rebate, and
the edge of the plank, with fairly thick
shellac varnish. k -in. No. 0 countersunk
brass screws are suitable. Brass or copper
tacks are, however, frequently used.
Two screws or tacks are usually put in at
each rib.

The corresponding plank on the other
side is next fitted in a similar manner,
afterwards adding the other planks, working
outwards from the keel, one plank at a
time on each side, i.e. one side should not
be finished off before starting the other.

After planking is finished
the hull is turned over and
some of the moulds are re-
moved, cutting them to pieces,
if necessary, to get them out,
and deck beams fitted. It is
not usually necessary to fit
a deck beam at every rib.
The beams are cut with a
curve on the top edge to give
a camber to the deck. All
the remaining moulds are then
removed, the protruding ends
of the ribs trimmed off, and
the inside of the hull varnished
with shellac varnish.

The outside of the hull,
instead of being quite round
and smooth, will consist of a
series of flats, which must be
rounded off by planing, scrap-
ing and sandpapering before
being varnished or painted,
as the case may be. Only the
very best oil varnish (not a
spirit varnish) should be used,
and each coat given several
days to dry quite hard before applying the
next coat.

Power Boat Hulls
This type of hull may either be carved

from the solid or built up as for sailing
yachts, though, of course, to different
lines. Racing motor boats, although they
differ greatly in their lines, may be built
up on a system of moulds, but being almost
rectangular in section the whole operation
is much simplified, for the bottom and
sides may frequently each be fitted in one
piece instead of using a couple of dozen
or so narrow planks. Alternatively, the
hull may be soldered up from sheet metal.

A great problem of model yacht racing

is that of handicapping, or " rating," to
use the proper term, for a larger boat will
usually be faster. It is extremely difficult
to follow the various rules and formula
that have been tried at various times,
and it is beyond our present scope to
attempt such a task. The oldest, simplest,
and still fairly popular rating formulm is
the " Sail Area Rule " expressed as follows :

L x S
6,000

Where L is the length in inches of water
line and S the sail area in square inches,
boats of equal rating are then sailed
together in competition.

A favourite type of boat is the A class,
for models not exceeding 1 metre in length,
the formula of which is :

L x Vs LVS
4 X 123VD

L and S are as above, D being the
displacement in cubic inches. The formula
is, however, further complicated by the
various limits and penalties which have
to be considered, and the would-be model
yachtsman is recommended to join a
club, when he will in due course become
conversant with the details.

The Sail Plan of a Model
Sail plans are usually obtainable as a

separate sheet of drawings to suit the
design for the hull. The sail plan should
be followed closely, as a slight variation
in the shape of the sails or the position
of the mast may seriously upset the sailing
of the boat. The object of the designer
is to arrange the sails so that the centre
of pressure due to the wind is almost
directly above the centre of lateral resist-
ance of the hull in the water. But as both

KEEL

NSHHAUPELLOF

SHAPE OF MOULD

ALE -

TOP OF HULL

Fig. 9.-Notches must be cut in the moulds for the keel and for the
inwales as shown.

of these points may vary appreciably under
different conditions it is difficult to arrive
at an exact balance, and the final com-
promise is usually made by trial, adjustment
being carried out by altering the position
of the jib, or by moving the mast in an
adjustable fitting.

Special sail cloth for model yachts may
be obtained from model stores, and is the
best material to use. Balloon fabric is
also suitable, being light and strong,
but it is liable to crease badly. The
material is stretched lightly on to a board
and cut out with a razor blade, no allow-
ance being made for hem. The edges
are finished by binding with folded tape.

(To be continued)
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TI
Two modem brick calm.

I LATEST I PAI
NICIDERTING

AN unlimited range in design, position
and size is possible to the railway
modeller when he begins to consider

the requirements of his lay -out in the matter
of signal cabin equipment. He may install
a cabin having a single floor on a level with
the platform surface at a station, or a large
control box for an important junction which
may demand as many as three floors and
may be as large as a country goods shed.
There are many ways of placing a signal
cabin and there are very many different
designs. Cabins may be built of brick,
stone, timber, concrete, or a combination
of any of these materials. The matter of
size will, it goes without saying, depend
solely upon the amount of work requiring
to be done in the box, and there must be no
incongruity between the dimensions of the
section of layout under control (number of
points and signals to be operated) and the
dimensions of the building. A control -cabin
14 ft. long by about 11 ft. wide will roomily
house some twenty levers, and the size of
the building required will depend entirely
upon the number of levers demanded by the
lay -out section. Due regard to this point
will make for general effectiveness and
realistic appearance.

The Site
The question of site is equally important

and just as little the question of a whim.
A hump yard requires two boxes, normally,
one near the hump, the other near the exit,

E. &

ILIDWAIND 1311AIL
and while there are no rules in black and
white for the placing of signal boxes, they
must not simply be set down anywhere.
They must be so placed, again, so that an
imaginary signalman, working inside the
cabin, would be able to command an un-
interrupted view of the entire, section under

13©XIES
his control. A box containing locomotive
yard levers must overlook the locomotive
yard, with nothing between to impede the
view. A cabin placed in the vicinity of
an overbridge will probably require to have
three floors in order
to bring its range of
vision above the
bridge. Or two floors
may be substituted
by building the cabin
actually on the
bridge itself, if this
is possible. Every
such cabin must be
provided with abun-
dance of light and
therefore plenty of
windows, and these
usually come down
almost if not fully to
the floor level. There
will be a fireplace

It III II

MIAMI

ILWAY

and chimney, or some other provision for
heating ; and the lever frame Will be situated
on the side overlooking the tracks. Several
of the windows will be arranged to open by
a sliding movement, so that signalmen may
speak to men on trains or on the permanent
way if necessary. There will also be a light
foot -gallery running the whole length of the
glazed section, or some other permanent
means of getting at these windows, in order
to keep the glass clean. The lower floor of
a cabin has also one or two windows, and
serves to house the mechanical part of the
lever frame, a supply of coals and stores; and
a bench for trimming lamps.

The design of the cabin is, of course, a
much more flexible affair, though there are
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definite determinants, within limits, as to
the material to be used. A small country
station may have to be content with a
timber structure, or one with a timber box
on a brick foundation. But at important
points on the line, or where the traffic
warrants it, a more substantial and ornate
structure will be erected. Most modem
buildings of this order are of brick or
concrete or both.

Excellent Prototypes
The designs here given represent an effort

to get away from the more usual " model
signal box " idea in which some early -
Victorian style of architecture is followed.
The four sketches depict some types which,
while the writer has rarely seen them mod-
elled, would form excellent and interesting
prototypes. The first is a cabin built upon
steel girders projecting from the wall of a
large building to which they are bracketed.
These undergirders are interesting in that
they are so placed as to cross the ends of the
cabin at an angle, as will be seen. Next

<I?` 3

c- 1 8

L 10

yr.

6

ber of diagrams representing the varied
methods of placing cabins in relation to the
tracks they control. Fig. (1) is a simple
box spanning three tracks on brick columns ;
(2) a box spanning three tracks on a girder
underframe ; (3) a diagonal arrangement
spanning tracks. All these have outside
stairways. In (4) we have a type spanning
two tracks, resting on brick or masonry
columns placed between the second and a
third track, and having an inside stair.
(5) shows a side-track erection ; (6) spans
two tracks but is built on one end only of a
girder structure; (7) is a small wall -type
cabin alongside tracks ; (8) is between two
pairs of roads; (9) is located at the end of a
platform, with stairway giving on to the
latter; (10) spans a double road but is
built on a pair of station platforms and has
a footbridge sharing its foundations ; (11) is
erected on the girders of a bridge ; (12)
spans two tracks longitudinally and rests
on two rows gi steel columns ; (13) is of
similar arrang ent but resting on a single
central row of columns. It will thus be

9 I

A

TA TB

we have a design again erected on steel
girders, of the plate type, but in this
instance arranged to span the tracks of a
five -road railway. One end of the girder
section is built into the wall of a warehouse,
the outer end being supported on steel up-
rights. The building itself may be of brick
or concrete. The smoke -shields on the
underside of the girders should be noted,
the longest serving to protect the windows
on the projecting bay. A metal stairway
is placed at one end near the warehouse
wall. The third example, also a large type,
is that recently built at Cardiff. This is of
modem standard design and is of brick and
cement throughout, the plain form of its
architecture making it very simple to model
and very effective in appearance. The
fourth design follows the same standardisa-
tion in its main features, but is very much
smaller, and is erected at the end of one of
the platforms at Paddington. Red brick
and concrete mountings are employed again
in this instance.

Positioning the Cabin
Turning to Fig. 4, we find a large num-

IMMO

SCALE OF INCHES
o a 3 4 5

[1]

Illr
N_Ing MUIR II,....II MINIM

Fig. 4. - (Left)
Positions for plac-
ing signal cabins.
Fig. 6.-(Right)
A cabin spanning
multiple tracks.

Leeds Model Co.'s 0 -Gauge signal brackets
will serve admirably for the wall supports.
The upper portion of the building is stan-
dard. The walls should be fretted out of
cardboard with a razor -knife and steel rule.
The windows may be in three sections of
stout celluloid, which should first be scribed
with a harsh metal instrument and a ruler
to form the white sash -lines. Care must be
taken that each of these is white, and that
the lines are neither too fine nor too coarse.
A good method is to secure a sheet of
Meco black sash -paper and lay the celluloid
strip upon it, scribing first the two extreme
lines of the length, then the two long inner
lines. Then the first two or three sashes
may be completed with upright lines. Next
the celluloid is moved slightly, keeping the
long lines true, to give the fin. gap for the
heavy sash on the wall mask. Then the
next section of window is scribed, and so on.
A better method might be to do the celluloid
work first, and to form the wall mask from
the " finished glass."

In the second design (Fig. 6) the window

Fig. 5.-A cabin
support on columns

and brackets.

_a__a_

seen that there is an infinite range of selec-
tion for the style of the building, though in
real practice there would be many local
determinants restricting the type.

In (14), (15) and (16) we have one-, two -
and three -floor buildings to suggest the
need and possibility of variation in height.
Sometimes, where land is damp and liable
to permit subsidence, a series of piles are
driven into the earth, a concrete frame
erected on these, and the cabin is then built
on this frame, as shown in another sketch.
This is an actual and very recent example.

Two Designs
In building a cabin for the 00 -Gauge scale

there are a few general suggestions which
may be applied to all types. Figs. 5 and 6
give dimensioned diagrams for the first two
types discussed. The wall box on steel
columns and girders provides scope
for some nice girder work in card-
board and wood. For the columns,
fine dowelling may be employed,
the girders being made up, with
the small lattice sections, in card
and veneer strip -wood. A pair of

Figs. 7 and 8.
(Left) A simple
modern -style
cabin. (Right)
Making metal

stairways.

work, having heavier sashes, may be done
if desired in glass, which is stuck in one piece
behind the walls and is lined out with very
thin strips of white gummed adhesive paper.
Stamp edging is good, but some types of
passe-partout strip will peel off. The bay
window is formed separately, with sections
of card at top and bottom to form the shape.
Celluloid may be used for this window sec-
tion, but it must be sharply bent to shape
over the edge of a ruler. Hand galleries
are of pins and wire, soldered up. The pins
should be forced through the projecting
footboards heads downwards, with a touch
of glue on each pin. The wire should then
be soldered along the top after the pins have
been trimmed even with the aid of an
inserted piece of fin. strip -wood to get the
correct and regular height.

(Continued on page 534)
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ITEMS OF INTEREST-
NOW ON THE MARKET

A New Arc Solderer
RUNBAKEN Electrical Products, 280

Deansgate, Manchester, 3, have recently
produced a new arc solderer, with

which all kinds of difficult soldering jobs
can be easily carried out.

Two models are listed, the workshop
model, list No. 1126, at 12s. 6d. and an

The workshop model list No. 1126.

A.C. mains model, list No. 1126m, which
sells at 50s. The workshop model is
worked from a 6- or 12 -volt accumulator.
No preheating is necessary with the
solderer; just switch on the current and it
can be used instantly. The carbon elec-
trode supplied with the instrument has a
long life and is readily renewable at the
low cost of 3d. The solderer is fully
guaranteed.

A Safety Battery Torch
AS a safe lighting medium specially
designed for use in mines, cellulose -
spraying industry, garages, petrol

establishments, gas and by-product works,
the new safety battery torch manu-
factured by the General Electric Co. fills
a long -felt want. The case is strongly
made of cast aluminium alloy, and the
front lens of armour -plate glass, additionally
protected by two blades of stainless steel.

The switch is of a ball -bearing variety,
with particularly easy
action, while the hex-
agonal -shaped head
prevents rolling when
the torch is placed
down upon its side-
a useful feature in
marine work.

The torch head can
be secured in position
by a latch which in
turn can be locked with
a lead seal or plug to
prevent unauthorised
interference.

The flashlight bulb is
carried in a separate
holder with spring con-
tact which obviates the
crushing of the contact
pip against the battery,
and this holder can be
adjusted in relation to
the reflector to give
either a flood or spot
light. The torch is

A new safety battery torch
manufactured by G.E.C.

both waterproof and flame -proof and has
been passed both by H.M. Mines Depart-
ment and by the Home Office.

Scientific Welding
Repairs

THE enormous advance made in
scientific welding methods during
recent years are admirably shown

in a profusely illustrated booklet just
published by Barimar, Ltd., the scientific
welding engineers, entitled " Scientific
Welding Repairs to Industrial Machinery."

If there are any who are still sceptical
regarding what can be achieved in the
matter of repair work by modern fusive
methods, this publication should im-
mediately dispel their doubts.

This booklet is timely in .view of the
increasing difficulty in obtaining many
replacements promptly and cheaply.

A copy of the booklet can be had upon
application to Barimar, Ltd., 14/18 Lamb's
Conduit Street, W.C.1.

Battery -operated
Turntable

THE advantages of a moving exhibit
in a shop window are well known to
the go-ahead shopkeeper, but a turn-

table which will operate from a simple flash_

NEWNES HOME MECHANICS
ENCYCLOP/EDIA
BY F. J. Carte

(Editor of "Practical Mechanics")
This invaluable encyclopaedia is

written in plain language, and deals
comprehensively and authoritatively
with the following hobbies :

Aircraft, Woodwork, the Lathe,
Motor Cars and Motor Cycles, Tele-
vision, Wireless, Model Boats and
Railways, Microscopy, Photography,
Cinematography, Astronomy, and
Chemistry.

Obtainable at all Booksellers,
38. 6d., or by post 3s. 10d., from
Geo. Newnes Ltd., Tower House,
Southampton Street, London, W.C.2.

lamp battery is a novelty
which will not only prove
inexpensive to employ but
which will enable many small
items to be placed in a window
to attract customers and
provide an artistic display.
The type of apparatus illus-
trated may also . be used

for various purposes by amateur mechanics,
and in spite of the small dimensions and
little power required the working of the
device is most efficient. The turntable
is 4 in. in diameter and of insulated material,
whilst the casing is also insulated and
slightly smaller in overall dimensions.
Inside the case a miniature motor is
mounted, operated by means of a single

TURNTABLE _ 4 "DiA

I2ASNLAMP
BATTERY NOZ/SED
IN BASE UNDERS/DE OEN/.

A top and underside view of the turntable.

solenoid with a laminated pole -piece.
The rotor of this motor is also laminated
and connected to the turntable spindle
through a high train of gears. An in-
genious and delicate brush mechanism
provides the necessary interruption in the
electrical supply to keep the rotor turning
and it is practically noiseless in operation.
It is not self-starting, but a slight twist
(in a clockwise direction) of the turntable
starts the motor up and it falls into step
and rotates at about 3 r.p.m.

BOOKS RECEIVED

"Comets," 8/6 net, 204 pages. Pub-
lished by The Technical Press, Ltd., 5 Ave
Maria Lane, Ludgate Hill, London, E.C.4.

THIS book by Mary Proctor, F.R.A.S.,
and Dr. A. C. D. Crommelin, B.A.,

F.R.A.S., deals with the nature, origin,
and place of comets in the science of
astronomy, and students of astronomy,
and general readers will find much to
interest them in its pages. As pointed out
in the preface, Miss Proctor is well qualified
to write on comets. She made important
observations of Halley's comet when
near the earth in 1910, and is also well
acquainted with the work of her famous
father, Richard A. Proctor, who showed the
untenability of the " Capture Theory " ofcomets. This subject is fully discussed
in the book, which also gives an idea ofromance of " comet hunting," and brief
outlines of the careers of some famous
comet hunters. A number of explanatory
diagrams are given in the book which is
printed in bold clear type.
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Things are happening to -day
which vitally affect you!

If you are about i8, perhaps you are
getting settled in your chosen work and
already feeling the strain of competition for
a better position. If you are in the 40's,
your family responsibilities are near the
peak, the necessity for money is tense-
and younger men are challenging your job.
And men of the ages between 18 and 45 face
similar problems, in one form or another.

The most valuable employment security
to -day is the security a man creates for
himself-in himself 1 Through training, he
is able to adapt himself to new conditions,
to utilise experience without being handi-
capped by, habit I He masters jobs and
makes new jobs. He meets emergencies-
and is not overwhelmed by them. And
this is an age of emergencies.

For 46 years the International Corre-
spondence Schools have helped thoughtful
and ambitious men to acquire the training
they need. To -day, with this need more
urgent than ever, this world-famous institu-
tion offers greater opportunities than ever.
Why not permit us to show you the way to
greater security and larger earnings ? Our
expert advice is free. Write to -day.

Our Standard Fees are substantially
reduced during the Summer months.

.. 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 the Course of Correspond-
ence Training before which I have marked
X. I assume no obligation.

['Accountancy
[Advertising
DAeronautical Engineering
D Air Conditioning
[Architecture
DBookkeeping
DBuilding
OChemical Engineering
OCIvIl Engineering
DDIesel Engineering
DDraughtsmanship
DElectrical Engineering

DEngineering Design
DMarine Engineering
D Mechanical Engineering
DMining Engineering
[Motor Engineering
OPlumbing
D Radio
DSalesmanship
IDSteam Engineering
OTextiles
DWelding, Gas and Elec.
DWoodworking

D Examinations, state which

Name

Address

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 535.
Send your queries to the Editor, PRACTICAL MECHANICS, Geo. Newnes Ltd., Tower House, Southampton

Street, Strand, London, W.C.2.

BOAT QUERIES

"(1) I S a licence or any special permission
required to row a small boat on a

river? (It is the River Ingrebourne if it will
help at all.)

"(2) What depth would be required for
a canoe-collapsible ?

"(3) How much does a canoe (collapsible
or otherwise) cost-first and second-hand ?

" (4) Where could I obtain such a boat ?
" (5) If you would be so good as to add any

information to help a total amateur, I should
be very much obliged." (W. Jones, Essex.)

(1) M 0 licence is required.
(2) The depth required is not depend-

ent on the draught of the canoe so much as
the depth of water necessary to get proper
immersion for the paddle without touching
bottom. A skilled canoeist would do this
in a foot of water.

(3) The cost of a canoe may vary from
£448. to £25 or £30.

(4) To obtain such a boat it would be
best to advertise in say The Yachting
World, Motor Boat, Exchange and Mart, or
purchase a copy of the Small Boat and
Canoe.

(5) If you desire to use the craft for
fishing and camping or serious passenger
carrying, a dinghy is a more suitable craft.
A flat dinghy can be rowed in only a foot
of water.

MICROSCOPIC SLIDES

" COULD you
please let me know how to

mount water objects on microscope
slides, as nearly all the books that I have
read stress the fact that moisture must be
kept out of the cell." (H. C., E. Yorks.)

I T is quite impossible to give you in any
detail an account of all the various methods

available for the microscope -slide mounting
of aquatic creatures and organisms, since
these methods are very numerous and ex-
tremely varied. Also, as you will realise, a
method suitable for mounting a compara-
tively large water -creature, would not be
suitable for dealing with a plant section,
a diatom, or an infusorium. For these
methods, we have no option other than to
refer you to any textbooks on microscope
mounting, such as those which may be found
in your local library. If, however, you are
desirous of mounting to the best effect any
particular type of object, we shall be pleased
to assist you with any further details.

Generally speaking, it is, in all cases,
absolutely essential to remove moisture
from objects which are to be mounted on
the microscope slide. This requirement is
often effected by passing the objects
through small batches of pure alcohol con-
taining decreasing amounts of water, until,
eventually, the object to be mounted is
finally immersed for a short time in per-
fectly pure (" absolute ") alcohol. It is

then immersed in clove oil for a time,
drained, and then mounted with a suitable
mountant, the nature of which depends
entirely upon the type of object being
mounted.

In general, the mounting of microscope
objects, although of absorbing interest,
is a difficult operation, calling for nicety of
judgment, chemical knowledge, manual
dexterity and skill, considerable experience,
and, above all, PATIENCE !

A WATERPROOFING COMPOUND
" I UNDERSTAND that a good water-

proofing compound can be made of
aluminium stearate dissolved in carbon
tetrachloride. Could you tell me the
quantities of each required, and method of
using. Can I obtain these chemicals from
a chemist, and, if not, how could I get
them ? " (R. L., Lambeth.)

ALUKINR.TM stearate is really a form of
aluminium soap, just as sodium stearate

constitutes one variety of common soap.
The fabric to be waterproofed should be
rubbed over with a pad which has been
impregnated with the stearate solution.
The solution strength of the stearate in
carbon tetrachloride is immaterial. To
make this solution, it is best to dissolve the
stearate in the warmed tetrachloride, adding
the stearate only a little at a time, and stir-
ring the liquid constantly.

You may be able to obtain carbon tetra-
chloride from a local druggist, but not the
aluminium stearate. Both of these com-
pounds are obtainable from the British
Drughouses, Ltd., Graham Street, City
Road, London, N.1. The carbon tetra-
chloride costs about ls. per pound and the
aluminium stearate about ls. 10d. per half -
pound.

OPTICAL PROJECTION
" I SHOULD like you to explain the follow-

ing points relating to optical projection :
"(1) It is well known that, using an ordinary

lens system, it is possible to obtain a two-
dimensional image from a two-dimensional
object, e.g. as in lantern -slide projection.

Would it be possible to obtain a three-
dimensional image from a three-dimensional
object using a conventional lens system (or
concave mirror) ?

" For example, using a spherical object,
would a hemispherical image result ?

" (2) If such image production is possible,
ordinary screens would, of course, be use-
less. Can you suggest a medium which
would show such images ? " (J. H. D.,
North Wales).

I T is not possible to obtain a three-dimen-
sional image by any means. In the

stereoscope, an apparent three-dimensional
image is obtained by means of an illusion.
A lens can only project an image in two
dimensions, although, by using a series of
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enses, it might conceivably be possible to
build up an apparent three-dimensional
image in a transparent jelly -like medium
by focusing a number of similar images
in close position. The whole subject, of
course, is a highly speculative one and no
experimental work has been done on it.

MELTING RUBBER
" I HAVE a quantity of block rubber which

I wish to melt so as to be able to pour
it into various shaped moulds. I would be
pleased if you could give me any information
as to how this could be done.

" I have also been attempting to remove
the tin coating from tin-plate by heat. I
find that the tin burns instead of melts.

" Can you give me any information con-
cerning this. Also, is there any kind of acid
which will eat away iron and leave tin
intact ? " (H. D., Hull.)

I T is difficult and sometimes impossible to
melt up rubber for moulding purposes, for

many rubber articles are now impregnated
with hardening, adulterating, and filling
materials. In the circumstances, it would
be best for you to cut your rubber into fine
shreds and to dissolve these in warm solvent
naphtha (taking precautions to avoid fire,
since naphtha is a highly inflammable
liquid). Having obtained a solution of
pure rubber, the solvent naphtha could be
driven off and the pure rubber would remain
in a more or less plastic state, in which con-
dition it would be quite fit for moulding.

You cannot possible remove tin from tin-
plate by burning or heating, for, as you
rightly point out, the tin layer burns away
without melting. It is, in fact, helplessly
impracticable to attempt the " detinning
of tin-plate on a small scale. Such a pro-
cess, however, is commercially adopted on
the large-scale, the operation of detinning
being known as the Goldschmidt pro-
cess." In this process, the tin-plate is
cleaned and freed from oil and grease and
loosely tied into bundles. These bundles
are then carefully stacked into a large iron
cylinder and chlorine gas under pressure is
pumped through the cylinder. Heat is
generated and the exterior of the cylinder
is water-cooled in order to prevent the heat
from becoming excessive. The chlorine acts
on the tin of the tin-plate and converts it
into tin chloride' which is removed by suction.
The iron plate remains more or less unat-
tacked by the chlorine.

Cold sulphuric acid (moderately dilute)
attacks iron rapidly, but only very slowly
attacks tin. Dilute hydrochloric acid also
has a similar effect, but there is no acid
which attacks iron and is entirely without
action upon tin.

SEALING BOTTLES
" I AM bottling a preparation and wish to

capsule the bottle with a skin covering
(used on many bottles). I have been in-
formed this can be done by dipping the
necks of bottles into a solution made by
dissolving celluloid in amyl -acetate. Could
you please tell me if this is correct, or, if pos-
sible, could you please tell me of a cheaper
method, as .I think the amyl -acetate is rather
expensive to buy ? " (T. H., London.)

ASOLUTION
of celluloid in a mixture of

equal parts of amyl -acetate and acetone
will provide an air -tight " skin " covering
for a corked bottle, as will, also, a thin film
of paraffin wax or of a flexible varnish, such
as collodion.

The most attractive bottle capsules, how-
ever, are made from gelatine. These can
be procured fairly cheaply from a supply
firm such as Messrs. Langheck & Co., Ltd.,
5 New London Street, London, E.3. The

Roberts Capsule Stopper Co., Ltd., 63 and
65 Canterbury Road, London, S.E.15, also
supplies similar articles.

GOING ABROAD
" I HAVE obtained a post in the South

Persian Oil Fields as an assistant engineer.
I should be very pleased if you could give me
some advice regarding kit, etc., medical
supplies and suitable books for learning the
languages spoken out there. I understand
that Arabic, Hindustani, and Iranian are
spoken." (K. C. A., Lincs.)

FOR use abroad in semi -tropical climates,
the most suitable medical supplies would

include quinine sulphate, potassium per-
manganate, boric and salicylic acid
powders, carbolic acid, chlorodyne (for
stomatic complaints), tooth powders, zinc
ointment, vaseline, and other sundries,
together with a reasonable supply of band-
ages, safety -pins, etc. An effective purga-
tive, such as castor oil, is always useful to
have in stock, also, in case of any accidental
food -poisoning which might occur. Saline
purgatives, such as epsom salts, etc., are
also of value.

Take with you, also, a small spirit lamp
and a supply of needles. Also a small
surgical scalpel and tweezers. Such instru-
ments may be required for small operations
such as pricking a boil or a blister, removing
a splinter, etc. The spirit lamp will serve to
heat the needle to red -heat and thus to
sterilise it.

Arabic and Persian are the best languages
to form an acquaintance with in the oil
fields in which your appointment has been
fixed. You will obtain particulars of all
available textbooks and grammars of such
languages by writing to Messrs. W. & G.
Foyle, Ltd., 119-125 Charing Cross Road,
London, W.C.2, and asking them to for-
ward you copies of their Catalogues, Nos.
21 and 22.

Regarding the matter of clothing, the
Company which has appointed you will be
in a position to give you the best advice as
to the selection of an outfit most suitable
to the peculiarities of the climate in which
you will carry out your new duties.

A SUBSTITUTE FOR CHLOROFORM
" I S it possible to make a substitute for

chloroform, that could be used with
safety on animals. Further, can chloro-
form be bought commercially. Also, would
you please give me formulas for making
several perfumes, or is there a book that I
could purchase on the subject? " (D. T.,
Willesden.)

(1) CHLOROFORM
itself is the best sub-

stance you can use for the purpose
you mention. Other anaesthetic liquids
are ether, ether -alcohol mixtures, carbon
tetrachloride, and trichlorethylene. Chloro-
form or a mixture of equal parts of ether
and chloroform, however, gives the best
anaesthetic results with animals and in-
sects. All the above substances can be
obtained from Messrs. A. Boake, Roberts &
Co., Ltd., Carpenters Road, Stratford,
London, E.15.

(2) Since you do not state the type of
uses of the perfumes you wish to make, we
are at a loss to know what varieties of
perfumes are of particular interest to you.
Here, however, is the formula of a " White
Rose " handkerchief perfume :
Rose Oil - - - - 25 drops
Rose Geranium Oil - - 20 drops
Patchouli Oil - - 5 drops
Ionone - -- - - 3 drops
Synthetic Jasmine Oil - - 5 drops
Pure Alcohol - - 10 ounces

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 -Self -Control
-Organising Power -Personality
-Self -Confidence -Presence of Mind
-Directive Ability -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 :

Pelman Institute
(Eitlablialted 40 years)

130, Pelman House, Bloomsbury Street,
London, W.C.1.

Write or call for this free book to -day.
PELMAN (OVERSEAS) INSTITUTES: PARIS, 8o
Boulevard Hausmann. NEW YORK, 271 North
Avenue, New Rochelle. MELBOURNE, 396 Flinders
Lane. JOHANNESBURG, P.O. Box 4928. DURBAN,
Natal Bank Chambers (P.O. Box 1489). DELHI, xo
Alipore Road, CALCUTTA, 102 Clive Street, AMSTER-

DAM, Damrak 68. JAVA, Malabarweg, Malang.
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For a well -paid post
study at home with The
T.I.G.B. Write NOW
for this great Guide
containing world's
widest choice of en-
gineering courses -
covering all branches -
and which alone gives
the Regulations for
Qualifications such
as A.M.Inst.C.E., A.M.I.
Mech.E. , A.M.I.E.E.,
etc. Training until
successful guaranteed.

The Technological
Institute

of Great Britain,
123, Temple Bar
House, London,

E.C.4.

(Founded 1917.
20,000 Successes.)

MOTORACES
by

GEORGE
MONKHOUSE

Perhaps the finest collection of
photographs of the world's crack
racing drivers in action ever
produced. A volume for the
experts as well as all men and
boys who worship the motor-
car. Containing contributions by
Earl Howe and Richard Seaman.

" Motoraces is more than just a
collection of the finest motor -
racing photographs ever taken.
It is an education in motor -
racing. For Mr. Monkhouse
knows his subject inside out, and
so his annotations which ac-
company the pictures are of
especial value." -Speed.

The World's Ace Book on
Motor -racing

Just Published.

71 6
NET

From all Booksellers, or 8/- post
free from Book Dept., George
Newnes Limited, 8-I I Southampton

Street, Strand, London, W.C.2.

NEWNES : LONDON

Engineers'
Guide

To
Success

All the above ingredients can be obtained
from the firm mentioned above. You will
find perfume -making an expensive business,
mainly on account of the excessively high
price of tax -paid pure alcohol.

Books on perfumes are expensive vol-
umes. Three good works on perfume -
making, however, are :

E. J. Parry. Raw Materials of Perfumery.
(3s. net.) E. J. Parry. Chemistry of Es-
sential Oils and Perfumes. 2 vols. (30s. and
21s. net.) G. Martin. Perfumes, Essential
Oils and Fruits Essences. (12s. 6d. net.)

The Latest in Railway Modelling
(continued from page 530)

Fig. 7 shows a plain red -brick cabin
which can be adopted to any suitable size.
Celluloid may here again be scribed for the
glazing. The roof is simply flat, with regu-
lar strips of cardboard for lead rolls. The
spouting or guttering may consist of a
length of 00 -Gauge rail, bent to shape and
soldered underneath to lengths of wire
passing through the building. One of the
photos makes this work clear. Small metal
doors which are admirable for sticking in
the recesses may be had from Ramblings.
This building, and others like it, are of
course covered with Merco red -brick paper.
Cement mountings for sills, etc., may be
done in strips of gummed parcel paper
painted cement colour before use.
A Floor for Stability

All cabins not resting on girders should
have an upper floor inserted for stability,
though the lower floor may be left out, so
that the box may serve to cover some
appliance on the track if necessary. This
is often desirable in using electric point
motors, where the cabin itself is purely
ornamental and does not house a frame.

Something may be said about making
metal stairways, and a good method is
shown in Fig. 8. Here, by -in. brass
strip is used for the sides. These strips
cannot in this way be made in pairs, but
they can be made in multiple, which is just
as good. That is, enough sides can be
made for several stairways of considerable
length at one operation, the opposite sides
being made at the next operation. A
common mitre box is used, the strips being
first set alongside each other on a lath
which fits exactly into the mitre box. The
strips are held down with Merco brass
wagon buffer beams, which are ready drilled
for the purpose. They are then scribed
with a ruler and set -square for the step -slots
as shown. The work involves some little
care and precision and time. The slots are
then cut with a metal saw in the mitre box,
exactly on the lines. The slots should be
about half -way through the thickness.
Steps consist of Merco sleeper tinplate, and
they must be cut exactly to the same length
in every case, say in. Now take two steps,
and your pair of sides cut to desired length.
Slip the steps into the two outermost pairs
of slots and lay the whole flat on a board,
supporting the sides in an upright position
with pins on the outside, placed quite near
to the two steps.

The "Detectaray"
We are asked to mention that the

" Detectaray " referred to on page 478 of
last month's issue is now being marketed by
Messrs. G. J. Fuller & Co., Ltd., of Central
House, 34/6 Oxford St., London, W.1. An
interesting pamphlet describing the various
uses of the " Detectaray " will be sent on
receipt of 6d. to readers who write to the
above address.

ELECTRADIXHOME RECORDING
Great Fun. Lasting Interest.
Cost is low. New MIVOICE acoustic sets, complete outfits in
carton de luxe, 21/-. No. 2 Mivolee, 12/6. Junior, 7/6. ELEC-
TRIC recording 'Turntables, 25/-. Cutter needles, sapphire, 3,6.
Diamond, 7/6. Blank discs, 4/- doz.
ARMCHAIR RADIO CONTROL.
Modulahighres.-compression,Volume
Control, 12 ft., twin flex and valve
adaptor, 1/6.
SPEAKERS, 6 in., R. & A., new.
Moving Coil. Half-price, 7/6.
SEMEN'S TABLE CONE, 4/6.
CRYSTAL SETS for crystal -pure
reception. Desk type, full B.B.C. range, 7/6. Headphones
2,000 ohms, 4/6.

TELEPHONES.-120-obm 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 CELLS. -Selenium Raycraft,
21/-; Kingston, 15/-. Raycraf t outfit with relay
and amplifier, 45/-. Photo -cells, for Sound -on.
Film, Television and Ray Work, B.T.P., 15/-;
R.C.A., 25/- ; O.E.C., 25/- to 23 10s. 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. -5} in. dia., Helio or Television, 1/6. Parabolic
Concave, 10 in., 20/- ; 20 in., 25/- ; 24 in., 30/-. Carr. fwd. Neon
Lamps, 2/6 and 3/- each, with holder. Miniature Meow], 2/6.
SHORT-WAVE 2 -pin coils. 2, 3, 4 turns, 1/. each; 5, 6 turns, 1/6 each.
MICROPHONES.-HEARYOITR VOICE
on your radio set loudspeaker. Be your
own announcer.
5/- BUTTON MICROPHONES for all
purposes. 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. 1 1, 5/8
No. 11A. -Special in solid brass body, unequalled at the price on
speech and music, 7/6.
FLOOR STANDS, 26 in., 12/6 ; 37 in., 15/- ; 48 in., 1516.
X-RAY TLTBES.-As illus. previous issues. Brand new W.O.
Surplus. 7 in. dia. bulb, big tungsten electrodes. Full emission.
Cost £5. Sale, 10/-. 12/15 in. Spark Coils, Fluorescent Screens
and Plate -holders, cheap.
MOTORS. -Fractional H.P. for occasional workshop or model
drive, 6 volts, 12/6 ; 50 volts. 14/-.
A.C. MAINS MOTORS. -1/60 H.P. with pulley, enclosed type,
1,500 revs., 18/6.
Ditto, 1/16 M.P. G.E.C., 3,500 revs., 27/6. Induction 1/10 H.P.,
2,500 revs., 18/6, 5 H.P., 1,425 revs., 49/-, etc., etc.

1,000 other Bargains in Reno Sale List " P.M." Post Free.

ELECTRADIX RADIOS
218 Upper Thames Street, London, E.C.4

'Phone: Central 4611

WILCO GEARED MOTORS
In the range of " Wilco "
A.C. Motors there are two
open types with fans and
geared down to 96 and 47
r.p.m. respectively.They are
designed for model driving
and sign display mechanism,
etc. The gearing Is so pow-
erful that it is impossible to
stop it by hand. Bearings
are self-lubricating, bronze
impregnated with graphite.
These first-class motors are
silent running and will not
interfere with radio.
Send for Free Descriptive
Leaflet or 4d. for Complete

Catalogue.

L. WILKINSON,

I 40th H.P.
32/- Each.

Post and Packing free.
Cash or C.O.D.

204, Lower Addiscombe
Road, Croydon, Surrey.

BE TALL
Your Height increased
in 14 days or money
back. 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 Ethciency. Com-
pieta Course 5/-, or Booklet free, privately.
STEBBING SYSTEM, Dept. M.P., 28, Dean Rd., London, W.1.

HAVE YOU A RED NOSE?
Send a stamp to pay postage, and you will
learn how to rid yourself of such a terrible

affliction free of charge.
Address in confidence -

P. TEMPLE, Specialist
" Palace House," 128 Shaftesbury Avenue, W.1

(Est. 30 years.)

When replying to Advertisements, please mention
PRACTICAL MECHANICS
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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., Tower House, Southampton Street, Strand, W.C.2.

CANOES
BOAT AND CANOE. Home Constructor Kits

from 251-. Completed craft from 45/-. List stamp ;
Trade also.-POUNCY " Meta -craft " (P) Ltd.,
CHRISTCHURCH.

CINEMATOGRAPHY
ARTISTIC LINE FILMS. Exclusive 9 -5 -mm.

and 16 -mm. productions. List Free. Projectors, Clue
Cameras.-P.M. Dane, 64 Stanley Street, Liverpool, 1.

CINEMATOGRAPH FILMS.-Standard size from
8d. 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
and projectors, films, accessories. Microscopes, tele-
scopes and binoculars. Small lathes, precision tools
and Modem Miniature cameras.-FRANK, 67, Salt -
market, 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.-D.C. 1 & 3 PHASE MOTORS. All

voltages, from 14/9. List free. REPAIR SPECIAL-
ISTS.-EASCO ELECTRICAL SERVICE, 18pm,
Brixton Road, S.W.9.

SURPLUS ELECTRICAL and Engineering
Materials, low prices.-The London Electric Firm,
Croydon.

SUPER A.G. MOTORS. Brand new, A, h.p.,
26/-; 1 h.p., 88/6 ; h.p., 65/- ; larger sizes. Electric
Tools, Machines, Pumps, Compressors, etc.-John P.
Steel, Clyde Street Mills, Bingley.

ENGINES
ENGINES. Small power. Build BUTLER'S 4.

h.p. engine. Most interesting-small power extent.
Castings 9/9. Dynamo, boat propellers and motor
catalogue 3d.-BUTLER'S Profit -Sharing Works,
Wade Street, Littleover, Derby.

1928. 4-CYL. ENGINE and 3 -SPEED and REV.
GEARBOX UNIT. NEEDS ASSEMBLING, £1 10s.
Also 1929 AUSTIN 7 CHASSIS. OFFERS WANTED.
-48 WARMINGTON ROAD, SHELDON, BIRMING-
HAM.

FORMULAS
GUARANTEED FORMULAS. New Fast Sellers.

None better. Lowest prices. Catalogue FREE.-
KEMICO, 110 Park Ridge, Illinois, U.S.A.

HYPNOTISM &
VENTRILOQUISM

LEARN " HYPNOTISM," 25 LONG LESSONS,
complete 2/6. " VENTRILOQUISM " Course, with
nine Dialogues, 1/3.-" DEVILLE," 41 Longford
Place, Manchester.

MICROSCOPY
MICROSCOPIC OBJECTS-unmounted pre-

pared. Assorted packet 2/-. MOUNTED SLIDES
STOCKED.-LENG, 183 MANCHESTER DRIVE,
LEIGH -ON -SEA.

FREE ADVICE BUREAU
COUPON

This coupon is available until June 30th, 1937,
and must be attached to all letters containing

queries.
PRACTICAL MECHANICS, JUNE, 1937

An Army Officer on leave
from India began Maxald-
ing to clear up a bout of
dysentery and build up
weight. He reported three
months later : " I have
now worked for one month
on the third lesson of the
course, and would be glad
of further instructions.
When I first started your
course-I was suffering
from dysentery, and was
much under weight. I am
happy to say, however, that
under your guidance I
have gone up exactly one
stone." Note.-This was an
Increase of 4 lb. over his
best previous weight.
Treatment continued with
FURTHER SUCCESS.

An English example of
bulk and suppleness
achieved by Maxalding
representing Exercise
" Q " of Maxalding.

MICROSCOPY (continued)
PRISM glasses, telescopes, microscopes, lenses, etc.,

new and second-hand.-MACKETT & COMPANY,
Mfg. Opticians & Engineers, 51 Millers Road, Brighton.

MISCELLANEOUS
AIR COMPRESSOR CASTINGS, 14 x 14,

with detailed drawings, 12s. 6d. Blue Print only,
Is. 9d.-A.T.B. UNITS CO., Warrington Road, Ashton-
in-Makerlield, Lancs.

CIVIL SERVICE VACANCIES
Age Limits 15-26; Either Sex.

Commencing Pay 151- to .£7 14s. per Week.
No Experience Required.
FREE GUIDE

The 1937 Edition of our Civil
...---.-=,-.------ Service Handbook is now

1937 GUIDE TO ready for distribution. Those
CIVIL SERVICE desiring details of Openings,
I Age Limits, Pay, Promotion,

and Entrance Examinations
for all branches of the Service
(Taxes, Customs, Post Office,
Clerical, Engineering, L.C.C.,
Municipal, etc.) are advised
to apply for this free Hand-
book immediately.

B.T.I. Wept. 100),
856, Oxford Street, W.1.

MISCELLANEOUS (continued)
" PHOTO -ENGRAVING." A practical hand-

book with complete set of materials for engraving
printing blocks, 4/6.-ARTEC, 2 Waldegrave Park,
Twickenham.

RAILWAY-CYCLE-ELECTRICAL. Send for
free list.-Kirby, 808-808 Washwood Heath, Binning;
ham.

PHOTQ copies made from your black ink tracing.
3 for 1/6.-Below.

PLANS. Build your own workshop, 2/ -.-Robinson,
30 Queen Street, Doncaster.

MODELS
STEEL TUBING, seamless, -/ir in. to 44 in., in.

to in. thick. Please say lengths you cut to.-Cotes,
28 Church Walk, Brentford, Middlesex.

EVERYTHING FOR electrical rewinds and re-
pairs. Screws, nuts, and washers for model engineers.
Lists free.-Lumen Electric Co., Litherland, Liverpool,
21.

FOR MODEL AND EXPERIMENTAL WORK
send your requirements to -Models, 1 Waverley
Place, Salisbury, Wilts.

MONEY -MAKING
OPPORTUNITIES

MONEY -MAKING OPPORTUNITIES con-
stantly occurring ; highly recommended ; particulars,
free. Send postage.-Messrs. Green, 17 Church Lane,
Hull.

SELF-CONFIDENCE IS
THE REAL ASSET OF SUCCESS
When one feels well and looks well one has this asset. One
works well and plays well ! Those who have depleted
their mental and physical forces with the poison of monoto-
nous exercise, should

GIVE NATURE A CHANCE
AND TRY MAXALDING

FOR PUBLIC INFORMATION
The lower illustration is of Pre -War Maxalding Demonstrator Ralph,
performing the World -Famed Exercise " J " of MAXALDING, which was
introduced by me to the public in 1909. Those now claiming it as their
own, should note, in their own interest, priority
of this and all other original Maxalding exer-
cises.-A. M. Saldo.

GONE UP-
ONE STONE INVESTIGATE MAXALDING

By Postcard, Letter or Coupon. When Coupon
is used, kindly delete the unnecessary items
and post it, together with the following par-
ticulars, to Mr. Saldo :
NAME, ADDRESS, Age and Occupation

MR. A. M. SALDO (Dept. 98),
14 CURSITOR ST., LONDON, E.C.4

Send me, free of postage or liability, your
20,000 words illustrated explanatory treatise

NATURE'S WAY TO HEALTH
1. I suffer from, and desire to be cured

of Conitipation, Indigestion, Nervous
Debility, Weak Lungs, Fatigue, Lack
of Development, Rheumatism, Obes-
ity, Susceptibility to Colds, or

2. I desire to secure Great Speed and
Endurance.

3. I desire to secure Strength and Develop.
ment.
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BUY, EXCHANGE OR SELL
MONEY -MAKING

OPPORTUNITIES (continued)
HEADQUARTERS FOR "MONEY -MAKING"

BOOKS, Etc.-" SMALL MANUFACTURER AND
HOME MECHANIC," 1/6. " MONEY -MAKING AT
HOME," plans, ideas, etc., 2/-. " MAKE AND
SELL, POLISHES " (no machinery needed), 1/6.
MAKE MONEY from drained MOTOR OIL, full in-
structions, lb-. Lists, catalogue, 41d. stamps.-
" TECHNOCRAFT," 41 Longford Place, Manchester.

MUSICAL INSTRUMENTS.
BAND GUIDE. Hints on the Bugle, Dram, Flute,

Staff Parade formation, etc. Free, post paid.-
Potter's (Manufacturers), West Street, London, W.C.2.

PATENTS
REGINALD W. BARKER & CO. (Established

1888), 56 Ludgate Hill, London, E.C.4.-Patent and
Trade Mark Booklets Gratis.

PHOTOGRAPHY
3 FOR V-, 64" x 44" PHOTOGRAPHIC EN-

LARGEMENTS from your film-Below.

" PANTOGRAPHS " make large accurate drawings
from small photographs, printed drawings, etc.,
easily. Is., post free.-Cooke, 88 Hawthorn Road,
Leveruihulme, Manchester.

E500worth 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,
6 for 2/3, 12 for 4/-. Post free.-Hackett's Works,
July Road, Liverpool 6.

SITUATIONS VACANT
G.P.O. ENGINEERING DEPT. (no experience

required). Commencing £3/13/0 per week. Age 18-23.
Excellent prospects. Free details of Entrance Exam.
from B.I.E.T. (Dept. 679), 17-19 Stratford Place,
London, W.I.

YOU CAN USE YOUR SPARE TIME to start
a Mail Order Business that quickly brings you a full-
time income. Follow the lead of others who are
averaging £12 per week net profit. Get away from
a drudgery routine job-join the big -money class.
No previous experience necessary. Few pounds
capital only needed. No samples or outfits to buy ;
no rent, rates or canvassing. New methods make
success certain. Write to -day for FREE BOOKLET
to Business Service Institute, Dept. 215D, 6 Carmelite
Street, London, E.C.4.

DO YOU WANT A PROFITABLE BUSINESS
OF YOUR OWN? We show you exactly how to
start and run a business with little capital from your
own address. No office, shop or experience is neces-
sary. You receive working details of 201 profit -
earning businesses from which to make an immediate
start. No risks. No waiting. Results are sure.
Just send a p.c. to-day-NOW-for fully descriptive
book to Business Service Institute, Dept. 188W, 8
Carmelite Street, London, E.C.4.

GET A BETTER JOB I Learn book-keeping,
salesmanship, hotel book-keeping, journalism, etc., at
lowest fees; prospectus free.-London School of
Commerce (Dept. P.M.2), 118 High Holborn, W.C.1.

WIRELESS & TELEVISION
Marconi's and other Employers require hundreds of
trained men.
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.

WRITE FOR FREE PROSPECTUS:

THE WIRELESS COLLEGE,
COLWYN BAY.

Or to London Office, 4 WINTON AVENUE, N.11

SITUATIONS VACANT (contd.)
FREE -1937 GUIDE. Our new 1937 Engineering

Guide describes how all the best jobs are secured, and
shows how such money -making qualifications as
A.M.I.C.E., A.M.I.S.E., A .M.I.E.E., A.I.Mech.E., etc.,
are obtained. Numerous " Higher -pay " courses in Elec-
trical, Aero, Wireless, Auto, etc., branches of this newly
recovered industry and the fine opportunities in the
Public Services are fully explained in this authoritative
publication, which is FREE on request to National
Institute of Engineering (Dept. 5), Staple Inn Buildings,
High Holborn, W.C.1.

TOOLS
METAL WORKERS. We can supply the following

materials in either large or small quantities
Square Brass Tubing f" x 20 s.w.g. - 1/4d. per ft.

4" x 20 s.w.g. - 1/9d.
14 x 20 s.w.g. - 3/0d.

Sheet Brass12' wide x 20 s.w.g. - 1/8d.
All orders, cash with order or C.O.D. (Charges to be
paid by the consignee.) Ask us to quote for anything
you cannot obtain locally. All orders are subject to
postage charges, viz. 6d. up to 3 lbs. and ld. for every
additional pound above 3 lbs. Postage paid on orders
of 20/- and over-ART CRAFT ELECTRICAL
PRODUCT S, Nasee Buildings, Manchester Street,
Oldham.

400 dozen Tool-makers' Needle Files. An absolute
necessity for small work. Clearing at 2s. 9d. per dozen
assorted shapes-Below.

2,000 best quality Straight Shank End Mills, suitable for
use in lathe, right hand, 1/4", ls. 6d.; 5/16", Is. 9d.; 3/8",
2s. ; 7/16", 2s. 3d. ; 1/2', 2s. 6d. each.-Below.

6 tons Bright Mild Steel, round, 1/8", 5132", 3/16",
7/32", 1/4',9/32", 5/16", 3/8", 7/16", 1/2". 5 feet each
size. 5s. d. lot.

Ditto, square, 1/8", 5/32', 3/16", 7/32', 1/4', 5/16',

3/8", 1/2", 5 feet each size, 65. lot. Both lots, 10s.-
Below.

500 Square Gas Dies, cutting 4', 4", 4', 4', gas.
Worth 6s. each. Best quality, gifts, Is. 9d. each to
clear.-Below.

200 Electric Conduit Dies, cutting 14" x 14 threads,
outside diameter 24". Usual price, 75. 6d. each ; clear-
ing at 2s. each.-Below.

SO Only, 2' diameter Round Split Dies, screwing 4'
gas, 1" S.A.E. Maker's price, 65. each ; clearing at
2s. 6d. each.-Below.

30 Only, 14' Round Split Dies, screwing 4' gas, 1' con-
duit; clearing at ls. 6d. each-Below.

100 1 5/16' Round Split Dies, screwing 7/16', 4' Whit.,
7/16', 4', 26 threads, ls. 3d. each.-Below.

600 1' diameter Round Split Dies, screwing 4", 5/16',
26 threads ; ls. each.-Below.

75 Spoke Screwing Dies, 1' diameter, screwing 8, 12,
14, 15 gauge spokes, 6d. each.-Below.

80 Genuine Carborundum Co.'s Saucer -shape Grinding
Wheels, 44' diameter, 1' hole, Is. 6d. each.-Below.

Mild Steel Blanks, cut from Bright Bar. Prices are for
any thickness up to 4', 1" diameter, 2s. 6d. dozen ; 14',
3s. ; 14", 4s. ; lf", 4s. 9d. ; 2', Is. 6d. ; 21", 65. 6d. ;
24', 7s. 6d. dozen. Single Blanks, double the above prices.
-Dozen assorted at above rate.-Below.

50 dozen Double -ended 3 -square Saw Files, 6', 8',
10', 12', 4s. 6d. dozen assorted.-Below.

120 dozen 3 -square Saw Files, 34' to 44', 2s. dozen.-
Below.

600 Morse Taper Sleeves, 1-2, ls. 6d. ; 2-3, is. 104. ;
3-4, 2s. 6d. Best quality, ground finish, British made.-
Below.

Our Popular is. 9d. Bargain Parcels, any four lots, iSs.
Lot 1, 1 gross Nuts and Bolts, Hexagon, No. 4 B.A. ;
Lot 2, 3 gross Assorted Wood Screws up to 2' long; Lot 3,
1 gross Whit. Screws, 5/32', 3/16', 4', up to 1" long ;
Lot 4,1 gross Chamfered Bright Steel Engineers' Washers,
standardsizes, 4', 5/32', 3/16', f',5/16", 4', two dozen each
size ; Lot 5, 1 dozen Assorted Files, 4' to 6' Lot 6, 6
Assorted Files, 6' to 12' ; Lot 7, 6 Assorted Shapes,
Grinding Wheels, 2' diameter; Lot 8, 1 Twist Drill,
Straight Shank, between f" and 1' diameter; Lot 9,
4 B.S.F. Taps, 9/16' to 4' diameter ; Lot 10, 1 14' Whit.
Taper Tap ; Lot 11,1 9/32" B.S.F. Tap and l' diameter
Split Die to suit; Lot 12, 6 Assorted M.M. Dies, 13/16'
diameter; Lot 13, 3 Pieces Super High-speed Steel, r
square, 3' long, hardened ready for use ; the ideal stuff
for high-speed lathe tools.-Below.

5,000 Genuine Carborundum Grinding Wheels, suitable
for general Tool Grinding, 34", 34', 4 diameter, all 4'
thick, 4' hole ; very cheap ; ls. 3d. each.-Below.

7,000 Boxes Small Screws, Nuts, Bolts from 1/16' to
4', in Brass and Steel. These are really a wonderful as-
sortment, including Plated Screws and Bolts, Castle Nuts,
etc., approx. 500 parts ; a necessity to every repairer or
builder of small mechanical parts. A bargain worth
snapping up, 2s. 9d. per box.-Below.

1,000 Fine Emery Wheels, 2' to 4' dia., 4' hole, 4' tof' thick, slightly used, but quite serviceable, Is. 6d. per
doz.-J. Butuot, 30 Trippet Lane, Sheffield. 'Phone 21767.

TOOLS (continued)
500 No. 1 Morse Taper Shank Twist Drills. 9/32'

diameter, clear at 4d. each.-Below.
Special Large Purchase of Best Sheffield Files. These

have been made up into useful parcels, containing 2
dozen files, 4' to 10'. Clearing at Is. per parcel. Actually
worth treble.-Below.

2,000 Adjustable Tap Wrenches, capacity 0 to 4',
polished finish, usual price 1s. 6d. each, clearing at 6d.
each, poet 2d. ; low prices for gross lots. Below.

1,700 Die -stocks to take 13/16' diem. Round Dies,
all bright finish, usual price Is. 3d. each, clear at 6d.
each, 4s. 6d. per doz. Why bother changing Dies?
-Below.

50 Bundles Best Quality Silver Steel, precision ground
to size, not bright drawn ; 16 assorted standard sizes,
1/16' to 4' diameter round, 4s. per bundle, for making
Punches, Cutters, Drills; etc. ; easily hardened.-Below.

New Sheffield Files, 6' to 12'. Three Doz. Engineers
assorted, 10s. ; wonderful value ; carr. for., or paid with
£1 order.-Below.

1,000 Gross Superior Quality Safety Razor Blades, per-
sonally recommended by J. Burke ; manufactured by one
of the largest makers in the world ; Sheffield made through-
out by actual Cutlery manufacturers to His Majesty the
King. Try a sample dozen, 6d., post 144. Gross lots,
4s. ; half gross, 2s. 3d. post paid.-Below.

Special Large Purchase of Tungsten Steel Hack -saw
Blades, 8', 9', 10', 12', with 14 to 32 teeth per inch ; the
cost of these blades in the ordinary way is from 16s.
to 22s. per gross. Secure a stock now 8a. 6d. per gross,
7s. 65. per gross in three -gross lots ; sample orders, 10d.
per doz. Guaranteed superior Sheffield quality. Below.

Power Hack -saw Blades, 1' wide, 12", 2s. doz. ; 14',
35. doz.-Below.

Please Note : £1 orders and above only are poet paid ;
small orders please allow for postage. Steel Bars, Carriage
Forward.-Below.

800 Sets 1' Circular Dies, Screwing 4', 5/16', f', 7/16',
4', Whitworth and B.S.F. Clearing at 25. 9d. per
set. Both sets 5s. Die Stocks to suit, Is. 9d. each.-
Below.

60 Only, Genuine Norton Grinding Wheels, suitable for
general shop use, 9" dia., 1' wide, 1' hole, 4s. 9d. each;
also few If' wide, Is. 9d. each.-Below.

2,000 Slitting Saws, 21" dia., 1' hole, 1/64' to 4' thick,
six assorted, 3s. 6d.-Below.

5,000 Small Grinding Wheels, suitable for Flexible Shaft
use, etc., 4' to 1' diameter, assorted thicknesses, etc. ;
brand new, unused, 2s. per dozen. - J. BURKE, 30
Trippet Lane, Sheffield. 'Phone 21767.

SET of 10 DRILLS, 2/- post free. Drills
from '0016" diameter. Tool list free.-CUTLER, 135
The Avenue, Erith.

GRAYSON'S Glass -boring Outfits and Tube.
Cutters avoid risk.-Below.

DRILLS, Tape, Dies, Files, Chisels and Punches.
 Best quality at keenest prices.-Grayson & Company,
300 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.

BRAND NEW, power tools of quality. BY Band -
saws, 54/-; Jigsaws, 21/-; Planing Machines, 80/-;
Bench Drills, 22/6 ; Sanders, 17/6 ; Circular Saws from
25/-; 3" B.G.S.S.S.C. Toolroom Lathes, £5 10s. Od.
Electric Drills, Grinders, Spray Plants, Guns, Air
Compressors, etc.-JOHN P. STEEL, Clyde Street
Mills, Bingley.

BRAND NEW 1' Precision Micrometers. Latest
type with positive lock. 12/6 each.-JOHN P.
STEEL, Bingley.

LATHES, drilling machines, chucks, workshop sup-
plies, countershafts, A.C. motors. List 3d. off first
order.-QUEEN'S ENGINEERING, 60 Queen's Road,
London, 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., Alnsdale,
Southport.

10 WATCH MOVEMENTS from gold watches,
8/8 all.-MERKEL, Watchmaker, Pilgrim Street,
Newcastle -on -Tyne.

WOODWORK
CABINET HARDWOODS, Oak, Mahogany, Ash,

'Orhitewood, Ply -woods, etc. Lowest Prices. Send
Cutting lists. Planing free. Speciality Prime Jap
Oak, all thicknesses.-Wilfred Parr & Co., March
Works Lancaster Road, Leytonstone,
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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.
THERE 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 DEPTI,
PRACTICAL MECHANICS,

TOWER HOUSE, SOUTHAMPTON

STREET, STRAND, W.C.2

Please obtain and send to me
particulars from the Advertisers
in your June 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.

"THE FROG THAT FELL

OUT OF THE SKY"

.

By Wilfred Tremellen (Lieutenant R.A.F., Retd.)

IN
THE

JUNE

A Long Complete Air
War Adventure Story of
an S.E.5 Fighter Squad-
ron on the Western
Front and of one of the
most amazing inven-

tions of the War in the
Air.

Also lI other thrilling Stories and
Air Features.

OR

STORIEF
Of all Newsagents and Bookstalls, or by post 9d.
from The Publisher, George Newnes, Ltd Tower
House, Southampton Street, Strand, London, W.C.2.

All applications respecting Advertising in this Publication should be addressed to the ADVERTISEMENT MANAGER, GEORGE NEWNES LTD.
Tower House, Southampton Street, Strand, London, W.0.2. Telephone : Temple Bar 4363.
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PROVE in Only 7DaysI that I Can Make
YOUaNew Man!"

No other Physical
Instructor in the
World has ever
DARED make
such an offer!

Holder of the title : " The World's Most Perfectly Developed
Man." Won in open competition in the only international

contests held during the past 15 years.

IHAVE proved to thousands that my
system of building powerful, big -muscled
men begins to show real results in only

7 days-and I can prove it to you.
You don't have to take my word for it.

You don't have to take the word of my
thousands of pupils who have added inches
of muscle to their chests, biceps, neck,
thighs and calves in only a few days. No,
sir ! Yon can prove for yourself-in just
one week-by the change you see and feel
in your own body-that you can actually
become a husky, healthy NEW MAN-a
real " Atlas Champion."

All I want to know is : Where do you
want big, powerful muscles ? How many
pounds of firm flesh do you want dis-
tributed over your body to fill you out ?
Where do you lack vitality, pep, and
robust health ? Where do you want to
take off flabby, surplus fat ?

Just tell me, and even in one week I'll
show you that I can make a New Man of
you, give you bodily power and drive, and
put you in that magnificent physical Con-
dition which wins you the envy and respect
of any man and the admiration of every
woman.

My own system of Dynamic -Tension
does it. That's the way I built myself
from a 7 -stone weakling to " The World's
Most Perfectly Developed Man." And
now you can have a big, balanced muscu-
lar development like mine in the same
easy way.

I've No Use For
Apparatus

You begin to FEEL and SEE the difference in
your physical condition at once, without using
any tricky weights or pulleys that may harm
your heart and other vital organs. I don't
" dose " or doctor you. My Dynamic -Tension is a
natural method of developing you inside and out.
It not only makes you an Atlas Champion," but
goes after such conditions as constipation, pimples,
bad breath, and any other conditions that keep
you from really enjoying life and its good times-
and it starts getting rid of them at once.

Let
DYNAMIC -TENSION

Do The Work
What my system did for me, and hundreds of

others, it can do for you, too, and it's easy my
way-Dynamic-Tension does the work ! Don't
keep on being only half of the man you can be !
Find out what I can do for you.

Gamble a stamp to -day by posting the coupon
for a free copy of my new illustrated book,
"Everlasting Health and Strength." It tells you
all about my special Dynamic -Tension method. It
shows you, from actual photos, how I have de-
veloped my pupils to the same perfectly balanced
proportions of my own physique, by my own
secret methods.

WWI MINI IMMW 111011 UM MN =II NM ME 1E21 IME lbw
CHARLES ATLAS, Dept. to -T,

40 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.

Name
(Please print or write plainly.)

Address

II

I

CHARLES
ATLAS

as he is to -day

48 -Page Book FREE
It tells you all about my DYNAMIC -TENSION method,
and what it has done to. make big -muscled men; out of
run-down specimens. What my system did for ntie and
these hundreds of others it can do for you, too. Don't
keep on being only half of the man you CAN be !. l Find
out what I can do for you. There is no cost or obligation
of any kind-and no one will call on you. Where shall I
send your copy of " Everlasting Health and Strength" ?
Put your name and address on coupon, and post it
to -day. CHARLES ATLAS, Dept. to -T, 4o Chandos
Street, London, W.C.2.

Published about the 30th of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, Strand, London, W.C.2, and Printed in England byHAZELL, WATSON & VLNEY, urn., 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, 7s. 6d. per annum ; Canada, 7s. per annum. Registered at the G.P.O. for transmission by Canadian Magazine Post.
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