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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 c; yes 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 proo' 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 10,000.
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 ; svc 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 mimes, of your career.
If your future is undecided or appears unsatisfactory. let us talk it over
together.
I trarts to help, and it trill cost you nothing to gel my help you trill be
tatter no obligation tehateter.

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.
6o% of Commercial Art Work is done
by " Free Lance Artists " whes do their
work at home and sell it to the highest
bidders. Many Commercial Artists draw
" retaining fees " from various sources,
others prefer to work full-time 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.

MOO< Art Dept. 76

YOUNG MEN
Young men physically fit and whose careers are
not definitely fixed should join the Police Force.
We have special Courses for Entrance and Promotion.
U. per week brings success. Full Particulars Free.

Address;
POLICE DEPT. 78.

ENGINEERS

best thing to study, surely, is a course specially prepared to teach you your own
vocation, or prepare 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

pi actical 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 £100 to charity.

DO ANY OF THESE SUBJECTS INTEREST YOU ?
Accountancy Examinations Matriculation
Advertising and Sales Metallurgy

Management Mining, all subjects
A.M.I. Fire E. Examination Mining, Electrical Engin-
Applied Mechanics caring
Army Certificates Motor Engineering
Auctioneers and Estate Motor Trade

Agents
Aviation Engineering

Municiple and County
Engineers

Banking
Boilers

Naval Architecture
Pattern Making

Book-keeping,Accountancy Police, Special Course
and Modern Business Preceptors, College of
Methods.

B.Sc. (Eng.)
Pumps and Pumping

Machinery
B.Sc. (Estate Management) Radio Service Engineering
Building, Architecture and Radio Communication

Clerk of Works Road -making and Main -
Cambridge Senior School tenance

Certificate Salesmanship, I.S.M.A.
Civil Engineering Sanitation
Civil Service Secretarial Examination
All Commercial Subjects Sheet Metal Work
Commercial Art Shipbuilding
Concrete and Structural Shorthand (Pitman's)

Engineering Structural Engineering
Draughtsmanship. All Surveying

branches Teachers of Handicrafts
Engineering. All branches, Telephony and Telegraphy

subjects & examinations Transport Inst. Examine -
General Education tions
G.P.O. Eng. Dept. Weights and Measures
Heating and Ventilating Inspector

WeldingIndustrial Chemistry WirelleepstonTyelegraphy and
Insurance Telephony
Mathematics Works Managers
If you do not ore your own requrrenient8 above, wire 10 II, 01, , ,/

subject. L'ull particulars free.

\M110211111111111illilligilitip
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--1

now is your chance to dig yourselves into a Kee THE MOST SUCCESSFUL AND MOSTposition and make your future solid. It needs
Technical Tra.ning ; we can give you that Ly post. PR OGRESSIVE COLLEGE IN THE WORLD.
Full particula'rs tree. Dent. 78. DEPT. 76, BENNETT COLLEGE, SHEFFIELD

SIGNS OF THE TIMES

ARMAMENTS
Means

MASS PRODUCTION
weal,

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,
SECRETARIAL, INSURANCE,

Etc.

HOW TO STUDY
In your spare time when it suits YOU. You fix
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 off,
but our lessons are PERMANENT. A class -room
teacher cannot give you a private word of encourage-
ment, but a Correspondence Tutor can do so
whenever your work deserves it. On the other band,
he can, where necessary. point out your mis-
takes PRIVATELY.
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362 NEWNES PRACTICAL MECHANICS April, 1937
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model aviation, includ-plane.ing

Post Free, 3s. 9d.

Deals with fractions,
decimals, metric sys-

cutting, and workshop
calculations.

Post Free, Is. 8d.

A splendid introduc-
tion

beginners of all
ages.

Post Free, 2s. 3d.
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PUBLISHED EVERY THURSDAY.
Price 4d.

Everybody's journal of model -making. Illus-.
trated practical articles on mode] locomotives,
power boats, traction engines, petrol motors,
dynamos, electric motors, lathes, tools, and light
mechanical and electrical work of all kinds.
Hundreds of workshop bargains advertised every
week. Get your copy from any newsagent or

bookstall.
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. a OrC13.1--,-.' - - - ..ril. 46,
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CIVAL MARSHAL. A C. L'A EON DON
-,---7.,.... ma

Deals fully with tim-
bers, metal work,
paints, fittings, and all
motor -boat materials
and their application.

Post Free, 5s. 4d.

PERCIVAL MARSHALL SC° I -X LONDON

Explains hull, engine,
equipment, cruising,

and navigation.
Post Free, 2s. 3d.
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SOME OF THE FAMOUS "MODEL ENGINEER" HANDBOOKS
These books known

BLUE PRI NTS
FOR

MODEL MAKERS

are all over the world for their practical
hints. Fifty-five subjects in the series, including Engines,
Tools, Electrics, Science, Model -making, and workshop
operations. Post free, 10d. each. Write for full list.

KEYS TO
KNOWLEDGE

Locomotives, Engines,
Sailing Ships,

Steam Ships, Etc.
List free on application.

PERCIVAL MARSHALL & CO. LTD.
13 & I 6N, FISHER STREET, LONDON, W.C.1

Our 40 -page list of
practical books on
all model making and
handicraft subjects.
Free on application.
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HEIGHTAND
SUCCESS
Go Hand in Hand

Why not add those extra inches with
one box of Challoner's Famous Formula.

H.T.N. TABLETS
and easy system-well tried and safe. No
strenuous exercises or old-fashioned
appliances. If one box is insufficient we
guarantee to supply a further box FREE.
G. Y. (Watford) writes : " I have never had
confidence in any system till I tried yours,
now I've gained in height, weight and
fitness." Act now! Full particulars lid.
Sample 71d. Book on height improvement
3d. Stamps or P.O. only. Sent under plain,
sealed cover. Colonial Air Mail reply r/- extra.
THE CHALLONER CO. (late of Bond St.)
Department L79, Laboratory and Works:
HYDE HEATH, AMERSHAM, BUCKS.

BE TALL
Your Height increased
in I4 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 Efficiency. Com-
plete Course 51., or Booklet free, privately.
STEBBING SYSTEM, Dept. M.P., 28, Dean Rd., London, W.1.

DEFERRED TERMS ARRANGED

31in. S.C.B.G. from E7/18/6. LISTS, Stamp please.
J. WILLIMOTT & SON, Neville's Factory, Chilwell, Notts.

DON'T BE BULLIED
Learn to fear no man. The
BEST self-defence ever in.
vented, namely, SUS I T S U.
Easy to learn. Send 2 penny
stamps for SPLENDID ILLUS-
TRATED LESSONS, Photo
ARTICLE, Testimonials and
particulars, or P.O. V- for
FIRST PART of my course. You
will be more than delighted.
A Japanese Secret, Eill Fear
Cure, Free to pupils.
Dept. P., Blenheim House. &cl-
ient Lane, Feltham, Middlesex.

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.)

Boasted Jones at the
Club t'other night,

"Every job that I do is
done right!"

Said a pal,"Welll never,
Now isn't that clever.
But 'who put you on to

Fluxite?"

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., ad., 1 / 4 and 2/8. Ask to see the FLUX-
ITE SMALL -SPACE SOLDERING SET-compact but
substantial-complete with full instructions, 7/6.

Write for Free Boot on the ART OF " SOFT" SOLDERING
and ask for Leaflet on CASE -HARDENING STEEL and
TEMPERING TOOLS with FLUXITE.

TO GYOLISTS I Your wheels will NOT keep
round and tree unless the spokes are tied with
flue wire at the crossings AND SOLDERED.
This makes a much stronger wheel. WI
simple - with FLUXITE - but IMPORTANT.

THE FLUXITE GUN
is always ready to put
Fluxite on the soldering lob
instantly. A little pressure
places the right quantity on
the right spot and one charg-
ing lasts for ages. Price 1/6.

ALL MECHANICS WILL HAVE\

FLUXITE
TT SIMPLIFIES ALL SOLDERING
FLUXITE Ltd.. Dept. P.M., Dragon Works, Bermondsey St.,

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.

BROADHURST
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 89} who was bald -for over 3o
years reported that the "C.L.L." treatment produced a
FINE GROWTH OF NEW HAIR. The ages of other
equally grateful Clients range from 22 to 81. MEDICALLY
RECOMMENDED, £1,000 for denial.

Write to -day for a copy o 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.

AMAZING CYCLE OFFER

/4t,a,., r
i -.. ill

4- Nil

IP.W.Atic -4411

ALL BRITISH
JAGROSE ROADSTER. Built by
a firm with 60 years' cycle experience.
Est. 1876. Beats all agents and stores.
Dunlop Rims, British Goodrich Tyres, Perry
Chain, Dunlop Saddle, British Hubs and Pedals,
Ball -bearing Freewheel. Frame coslettised to prevent
rust, four coats Best Enamel, lined Red. Bright Parts Heavily Plated. Fully
Guaranteed. Worth 0.15.0. Don't Delay. Take advantage now of this
wonderful offer.

FILL YOUR NAME IN NOW! FOR FREE
Illustrated List of Roadsters, Racers and Tandems from 47/6

NAME

ADDRESS M.3.

JAMES GROSE LTD., 379 EUSTON RD., N.W.I
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THIS IMPORTANT HANDBOOK
ON

SUCCESSFUL ENGINEERING CAREERS

FREE ON RE UEST
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 afford

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

EP R

POST
THIS

C
O

O
N

NOW

OFF HERE-.

FREE COUPON
II

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
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Testing Metal by Sound Waves
A DEFECTOSCOPE for the testing of
"metal up to 1 metre in thickness has
been invented by the Soviet scientist,
Professor S. Y. Sokolov. With the aid of
the instrument it will be possible to deter-
mine the quality of metal with absolute
precision before it has been put to use.
The appliance is based on the ability of
sound to pass through metal.

Lloyd's Register Scholarships
A SCHOLARSHIP, value £100 a year fOr
"three years, and intended to assist
marine engineering students to take an
advanced course of instruction in engineer-
ing subjects, is being offered by the general
committee of Lloyd's Register of Shipping.
It will be awarded on results of the Student-
ship Examination of the Institute in June.
The age limit is 18 to 23 years.

Stamps Available

THE
Postmaster -General announces that

King Edward VIII 21-cl. postage stamps
are generally available at every Post Office
in the kingdom, and will be supplied to any
purchaser who asks for them. If the stock
at any office is temporarily exhausted, it
will be replenished without delay. King
George V 214. stamps will continue to be
supplied to purchasers who express no
special preference.

Decimal Coinage
MANY prominent leaders in industry

and public life throughout Great
Britain are co-operating in an effort to
secure the adoption of decimal coinage.

Electric Insulating Materials
THE building of a plant for the pro-

duction of electric insulating material
has been commenced in the vicinity of
Khotkovo Station, near Moscow. The
plant is designed for an annual output of
goods to the value of 100 million roubles.
The first two shops will be put into opera-
tion next year.

First Aerial Beacon
THE first aerial beacon to be erected in

New Zealand is being installed at
Hamilton. It will be of 3,000,000 candle-
power, and will be visible in clear weather
at a distance of 25 miles.

Aviation in Southern Rhodesia
THE Prime Minister of Southern Rhodesia

I is setting up a committee to decide how
best to expend the gift of £3,500 by Sir Abe
Bailey for the assistance of civil aviation
in the colony.

VOL IV. No. 43

APRIL

I 9 3 7

NOTES, NEWS,
AND VIEWS

The Periscope Hat
AHAT fitted with mirrors, and known as
the periscope hat, has been designed for

use at race meetings, etc.

Glass Discs for Records
(:". LASS dies are used in an ingenious

manner by a Weston -super -Mare man
to make his own gramophone records.
After much experimenting, he found a
preparation with which to coat the surface
of glass, and it is in this that the sound track
is made.

ENTER OUR GREAT NATIONAL
CONTEST FOR PETROL -DRIVEN

MODEL AIRCRAFT NOW !
Turn to page 366

New French Liner
THE liner now being built to replace the

Atlantique, which was burnt in the
Channel in 1933, is to be named Pasteur.

A New- Radio Station
THE Czechoslovak Telegraph Adminis-

tration has placed a contract with
Marconi's Wireless Telegraph Co., Ltd.,
for a high -power broadcasting station to be
installed near Brno.

Synthetic Silk
I N Hungary, chemists have succeeded in
making synthetic silk from the bark of

mulberry trees.

Soviet Turbine of 100,000 kwt.
I T is reported in a recent issue of a Soviet
paper that the Stalin metallurgical works

in Leningrad is making a powerful turbine
of 100,000 kwt. with 3,000 revolutions per
minute. Mr. M. 0. Grinberg, the director
of the plant, has stated that there is no

SUBSCRIPTION RATES

Inland and Abroad, 7s. 6d. per annum
Canada - - is. per annum
Editorial and Advertisement Offices " Practical

Mechanics," George Newnes Ltd.
Tower House, Southampton Street, Strand, W.C.2.

'Phone: Temple Bar 4363.
Telegrams : Newnes, Rand, London.

Registered at the G.P.O. for transmission by
Canadian Magazine Post

turbine of equal capacity in Europe. The
new turbine is expected to be ready in
July next.
A New Type of Seat

RAILWAY cars that are being built
under the London Passenger Transport

Board's £40,0000,000 scheme, are to be
fitted with a new type of seat with a curve
to suit the passenger's back.
A Pedalless Bicycle
AT the recent B.I.F. in London was
"shown a cycle known as the " Gee
Byke." It is a pedalless machine propelled
by upward and downward motion of the
saddle.

The " Bicycle -Canoe "

AA
COMBINED bicycle and canoe has

made its appearance in France. The
bicycle, which has very small wheels, draws
a trailer containing the canoe. The canoe,
which is in three sections, can be taken to
pieces for carriage. The bicycle may also
be taken to pieces to carry in the canoe.
A Ship -to -Shore Telephone

ARADIO telephone has now been in-
stalled to link up the Hull and Humber

ports with ships operating off the coast.
A ship -to -shore telephone service is thus
available at all times for trawlers, coasting
craft, and other vessels within a range of
200 miles of the coast.
Our £20 Car
A READER, Mr. F. A. Halsey, has
"completed the chassis of the £20 car,
including engine, gearbox, back wheel, etc.
He has taken the car out and it is quite
successful, although the body is not yet
completed. Circumstances have arisen
which will prevent him from doing so.
He says that it would cost about £2 to
complete it. He will accept £7 for it, the
car going to the first remittance received.
Letters will be forwarded, and unsuccessful
applications will be returned.
Air Mail Between Cities
SIR Archdale Parkhill, Minister of Defence,

announced in Australia recently that
letter mails will, by the middle of next year,
be carried by air between capital cities in
Australia at ordinary rates without any
form of surcharge. A surcharge would, it
was explained, be maintained temporarily
for other services.
Photographs

WILL readers please note that when
sending photographs for publication

they should write their full name and address
on the back of each photograph, as well as
a description of the model.
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GREAT NATIONAL MODEL AIRCRAFT CONTEST!

1st PRIZE : £50
Many other Valuable PRIZES
NO ENTRANCE FEE !

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

PRACTICAL MECHANICS takes
great pleasure in announcing an
important National Model Air-

craft Contest, entrance to which is
free to every regular reader, and for
which a first prize of £50 will be
awarded, as well as the numerous
other prizes to be announced later.

The Competition is for petrol -driven
models constructed from the plans
published here ; but in order that every
reader may be given a fair chance the
design will be modified to suit most
of the small petrol engines ranging
from 2 c.c. to 9 c.c. which are available.

Model Aircraft is making enormous
strides, particularly in America, Can-
ada, Australia, and Germany, and
whilst interest in this country has
been rapidly developing during the
past two years, we are in some respects
still far behind those countries. This
is an unsatisfactory state of affairs
when we remember the pioneer work
of early English experimenters such
as Stringfellow and others who made
the early work of the Wright Brothers
possible.

gr,wNGTHE/V/HO
STRINGERS OF
g6'N'f%6"5PRacE
ArNOSE ONLY

CEZ:LL/L0/0
WINDOWS

DETACHABLE
ELEHrRoni--"'-
/VOSEP/ECE
WITH 2.5o.c.,
EN6/NE

The Advance of Miniature Petrol
Engines

Our Competition, with its large and
valuable prize list, is specially planned
to give this fascinating scientific
hobby the fillip which it deserves.
There are hundreds of model air-
craft clubs in this country, and the
numbers grow week by week. The
hobby is progressing from the rubber -
driven model originally introduced by
the Frenchman Penaud as far back
as 1871, to models propelled by minia-
ture engines driven by compressed air,
steam, and petrol. The two former
types of engine have not been found
very satisfactory, but there is a large
number of entirely satisfactory mini-
ature petrol engines on the market
which develop sufficient power to fly
models weighing up to 12 lbs., al-
though the engines themselves weigh
only from 6 oz. to 16 oz.
Models which Fly for

over One Hour !
It is a somewhat sur-

prising fact that the ori-

BALSA BLOCK To PREVENT /AIL
UNIT COMING FORWARD

CLOCK HERE
BALSA PLATFORM
SET AT CORRECT
ANGLE OF INCIDENCE

DETACHABLE UNDER-
CARRIAGE MADE FROM
/4 Sivo PIANO AV/RE &
FA/RED WT../ SILX
COVERED Li.u.s.a. Perspective sketch of the fuselage and chassis of the "Petrel"

CO/L INSIDE
HERE

DETACHABLE
74iL WHEEL

iv/REHooirs
TO RETAIN
7A/L UNIT
BY ELASTIC
BANDS

kV/REA/00KB PROTRUDING FROM
FUSELAGE (ATTACHED To SPEC/AL
.5 PLY FORMERS) To TAKE ELASTIC
RETA/N/NG BANOS WINCH HOLD
WING & ENG/NE AlocHyriNa ;

IN Po5/77oN .

3oz. 3 VOLT FLASH -LAMP BATTERY I
SLIPPED BETWEEN FUSELAGE AND
BANDS WHICH .4/04.0 REAR SPRING LEGS
OF UNDERCARRIAGE TOGETHER.

AMER/CAN LiaArrive/aArr WHEELS

ginal record for petrol -driven models
of 51 secs. created by D. Stanger
many years before the War held until
recently, when Captain Bowden broke
it with a flight of 12 mins. 48 secs.
out of sight. Actually the length of
flight of a petrol -driven model is limited
only by the amount of petrol carried,
for these little engines will run for in-
definite periods at speeds of about
6,000 revolutions per minute. They
are extremely reliable, and cheap.
They thus make possible the con-
struction of a realistic model, and one
which simulates to a remarkable de-
gree of fidelity the proportions, the
appearance, and the performance of a
full-size machine. It is one of the most
fascinating experiences to watch one
of these tiny models take off like a real
aeroplane, and ascend to an enormous
height, with a crackle from the exhaust
almost as loud as that which issues
from the full-size machine.

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 coveting ;
1 pint of clear glider dope (full-strength) ; 1 pint of coloured dope;
four 3 -ft. lengths § in. x * in. birch or spruce for longerons ; three
3 -ft. lengths * in. x * in. balsa for uprights and crosspieces ;
12 in. x 4 in. of *-in. three-ply for special formers ; 4 in. x 4 in. x

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 lit in. balsa sheet for side,
top and 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 con-
nect tank in wing ; 6 in. x 4 in. thin celluloid for cabin windows ;
6 in. x 1* 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.

MAINPLANE.-Four lengths of 3 ft. x in. x * in. spruce for
rnainspars ; four lengths 3 ft. x 3 in. x * in. balsa sheet for ribs
and riblets ; two pieces *-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
trailing edges ; 2 ft. round cane * 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 4* in., and one
sheet 3 ft. x * in. balsa for ribs and riblets ; one length spruce
* in. x * in. for mainspars ; two lengths* in. x *in. balsa for leading
and trailing edges ; two pieces of silk 23 in. x 7 in. to cover tail-
plane, and two pieces silk 7 in. x 8 in. to cover fin.

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

ENGINE.-See text.
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I have dealt in my books (Power
Driven Model Aircraft, Is. or ls. 2cl.
by post, and the Model Aircraft Book,
3s. 6d. or 4s. by post) with most of
the miniature petrol engines, and with
the principles of design, as well as
publishing in this journal my own
very successful designs for petrol -
driven models, as well as those so
successfully demonstrated by Captain
Bowden. It is true to say that the
efforts of this journal more than any
other have been responsible for the
great interest now evinced in this new
and simple scientific hobby.

A Fascinating Hobby
This is a scientific age and

more and more will aircraft play
its part in the commercial and
civil life of the country. The
aircraft industry is full of op-
portunities for those who know
the principles of flight. There
is no more certain way of acquir-
ing this knowledge than by
means of the building and flying
of model aeroplanes. In this
and other journals of which I
am the Editor I have regularly
for more than twenty years
dealt with model aircraft. I
have scoured the world for

80

CLOCK

63"
"

3,4"
234

I

3.

/0

2"1-*- -I 4"

OLIVEORAL ANGLE -/0 °

news, and published the latest designs.
It is fitting, therefore, that this journal
should take the lead in promoting this
great National Contest which will not
only provide the great interest of in-
door constructional work, but will
combine with it the great interest of

friendly rivalry which a
contest alone invokes. It

/-W will also draw the atten-
tion of the youth of this

6%2" country to a hobby in
which even the non -tech-
nical can partake and
with little cost.22"

-
PETROL TANK-

CLOCK
c.n

2

DOUBLE Li/yes DENOTE .3Pey FORMERS
RE41.4/NDER - (.19 "x f/8 dAL.5.4 L/PRiair

CROSSP/ECES

Plan and side elevation of the" Petrel."

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 April 30th, 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 (Lev of the competition, which will take
place at one of the large aerodromes, will be announced
later.

Full -Size Blueprints Available See Page 368
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Rear view of the model.

The S.M.A.E. to Assist
The governing body of model

aeronautics in this country is the
Society of Model Aeronautical Engin-
eers, who have kindly consented to
act with us in framing the rules and
judging the competition.

The Contest will be held in July at
one of the great Aerodromes of this
country, so that every reader has
ample time to build his model and to
perfect it. Arrangements will be made
so that those readers who cannot
attend to fly the models themselves
may appoint a delegate approved by
the S.M.A.E. to do so. Thus, every
reader will 'be given an equal op-
portunity and distance will not confer
a disadvantage. The competition will
not be for duration. It is quite easy
for anyone to make a petrol -driven
model which will fly for an hour or
more. There are many instances of
models which have flown and landed
over 60 miles away, having ascended
to an altitude of over 3,000 feet.
Details of the Competition

Quite obviously a competition for
duration would be difficult, if not
almost impossible to judge, for under
the rules of the S.M.A.E. the time-
keepers are not allowed to follow the
model and the time is taken until the
model disappears from the sight of
the timekeeper. If the competition
were for duration there would be an en-
ormous number of lost models, a large
number of ties, and the competitors
would be penalised according to the
light at the time the flight was made.

So it is proposed to make the com-
petition for time -controlled flight :
the model will be required to take off
and land within a specified time. This
is possible by means of the simple
time -control switches, constructional
details of which are given. Marks
will be awarded for a good take -off
and a good landing, as well as for the
stability of the model in flight ; but
the time of flight will also be taken
into consideration.

View of the engine mounting.

Other prizes will be awarded for
workmanship in a concours d'elegance.
We shall award hundreds of consola-
tion prizes. In order that we may
make the necessary arrangements it
is important that every reader who
wishes to enter the competition should
write a postcard addressed to the
Editor, "Practical Mechanics," George
Newnes, Ltd., Tower House, South-
ampton Street, Strand, W.C.2, stating
that fact.

The " Petrel "
A suitable design for the competi-

tion is the " Petrel " illustrated here.
This has been specially designed for
models up to 3 c.c., but we shall
publish details of the modifications

(very minor) necessary to convert the
model for 6 c.c. and 9 c.c. engines.
The model must be constructed ac-
cording to the specifications here
given, so that all competitors are
operating under similar conditions.
We cannot permit to be entered in
the competition models of the com-
petitor's own design. This would be
unfair to those competitors who have
not yet constructed a petrol -driven
model, for many model -makers already
possess petrol -driven models ; and
under no circumstances can we permit
variations of design, or specifications.

The model here shown has formed
the subject of articles in the two
previous issues of PRACTICAL ME-
CHANICS, but the drawings are repro -

This photograph shows the " Pet-
rel" in flight. It is a fine flier.
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The diagrams to the left show the
timing mechanism which presets the
length of flight. Below is shown
the electrical circuit for ignition.

duced here again for the benefit of
intending competitors ; they should,
however, consult those two issues.

All of the materials are obtainable
from advertisers in this journal, and

71N Daum To Fir
RouNo BUT Nor
To TL,Licw)EScAPE-
AfENT WHEEL Jr
FaVA LIOVERNOR

PART. .570,0
LEVER

We can also supply a set of blue-
prints, showing important parts full-
size, for 58. Read the Rules carefully,
and study the designs carefully before
commencing construction.

Three-quarter front view of the model.

it is particularly important to order
the engines first. Each supplier will
then have ample time to tune up the
engines for competitors, and save
them a lot of work. Make up your
mind now to enter this great national
contest for petrol -driven models.

STREAML/NEO SOLO BALSA

TRA/L/N0 LOOP
BALSA

MAIN SPARS..
SPRUCE

ROUND
CANE

HOLLOWED OUT
r'"'" UNDERNEATH FOR

LEAD/NO EDGE - Z/aHmess
BALSA

STOP -START LEVER

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

1111111

Daum WITH 60VERNOR INS/DE

3PLY PANEL

NAIL Acr5
As POINTER

A MOVEABLE
CavrAcr

AXED CONTACT

ELECTRICAL
LEADS

%Tourers FOR 6RouND
BATTERY LEADS

angular form in order that it shall be
simple to construct for the newcomer
to model work. The top and bottom
longerons are of fin. by fin. square
" medium " balsa wood. These lon-

The mainplane completed and ready for covering.

The Fuselage
This is almost entirely made from

balsa wood, but, due to its construc-
tion, is very strong. It is of rect-

Left : wing -tip con-
struction and, right :
centre section details.

gerons are laid along the longeron
lines on the drawing and are kept in
place by means of small pins on either
side. Two longerons are placed in

PA/LAW EDGE

5A4sA RiB

MA/N 73P
',..' SPAR
A1A/N BoT7044

SPAR

ZEAo/Ne
Loss
SPAR

AtA4.3Pcy
COVERING.

Rooms foR &AMC

n'/RE SrReivomAwses
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D/INSION WITHOUT DOWELS ELASTIC BANDS BETWEEN
OR TONGUE HOOKS MARKED "X "HOLD

MVO NALIIES Of WINGLEFT frY/N6 HALF TOGETHER

NORMAL HooArs
liozo BOTTOM
OF SPLIT WING
To PLATFORM

WING PLATFORM

position top and bottom, one above
the other, so that both sides of the
fuselage are made simultaneously.

Now Fin. by Fin. balsa uprights are
glued in position everywhere except
at No. 1, 3, 7, and 13 formers (see dia-
gram). At these special positions three-

LAREEsr R/.6 FOR

2Y2"

"r.
SLIGHT ONOERCAMBER

9"

HT WING I/ALF

Split -type wing centre section.

PIAAO WIRE HOOKS
ADDED AFTER CASTING.
ELASTIC BANDS RETAIN
ENG/NE MOUNTING To
FUSELAGE.
ENO/NE Loss
BOLT ON HERE

FRONT VIEW.

sions can be drawn out from the side
elevation and the plan view of the
full-sized drawings. No. 1 former is
made from On. thick three-ply as it is

NA/NPLANE

-,4fe BALSA

BAMBOO
FOR ELASTIC
BAND

No.8 RIB

4s'2"

-I 1-

74/4 Rid .

Rib forms for wing and tail.

ply wood formers are placed because
these are the points where wire fittings
and strains occur. These three-ply for-
mers, except No. 1, are all cut from
ilff in. thick three-ply and well fretted
out in the centre for lightness. They are
of rectangular shape and their dimen-

MA/N
SPARS

41';v leBALSA SPAR

RouND
CANE

the nosepiece
extra strain.

Before fitting these three-ply for-

3

74"DEEP BOX TO Fir
INTO SQL/ARE ear IN
FRONT FUSELAGE

FORMER

REAR VIEW,

The detachable engine mounting.

mers, all the uprights must be glued
in and the glue set hard. To keep the
bottom set of uprights from sticking
to the top through any excess of glue,

2ND. LANsimarioN
.46 "BALSA

6Loe

.3//c" BALSA OUTLINE

SILK
COVER/Na_

DOPED MTH ONE
Ca4rOFCLEAN etioE/1.
DOPE (FaLLSTRENGT/1)'1

WIRE NOOK FOR REAR ELASTICBA/V
/MA I. BALSA SHEET ONLY

"x /8 BALSA SAAR

No %8"NOCK BALSA SHEET lifm/HAr/ON.

No 2. BALSA SHEET LAM/NATION

No 3. BALSA SNEETZAMINATioisi

LANI/NAT/oNS GLUED TosETHER a SrPEAML/NED.

The tail unit. This weighs complete Zit ozs.

L. E .

and has to withstand

4

7' C

e 92 3

7bP5PAR
L E .

IU

BOTTOM
SPAR /

//2"DEER.y1 /"DEEp

2 3 4 6 7

little slips of greaseproof paper are
pushed between the bottom and top
longerons where the uprights meet
the longerons after the bottom set of
uprights are glued into position.

(To be continued)

WING.

49 ° DIHEDRAL ANGLE

These diagrams show the method of laying out the
wings, and (above) the wooden jig for building in the

dihedral angle.
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What is a Unit of Value ?
WHEN you compare the price of ,

an article with the amount of
material and workmanship involved
in making it you form a conclusion as
to whether the article is worth the
price asked. You say that the article
is cheap or dear, that it is worth the
price asked, or that it is not. If you
were asked to explain why you
thought the article was good value or
bad, you would find it difficult to sub-
stantiate your opinion. When you
buy a pint of milk or a gallon of petrol,
you have as a unit of value the im-
perial pint measure, and the imperial
gallon measure which are checked by
Government officials. When com-
paring one lathe with another or one
watch with another watch, one car
with another car, one make of wireless
set with another, you can only form an
opinion as to relative value. There is
no unit of value by which to measure
values, and so it is customary to con-
sider some previous purchase which
you have made and mentally com-
pare it with the purchase in prospect.
The critical buyer takes everything
into consideration-that indefinable
something known as style, the quality
of the material, the quantity of the
material, the amount of work neces-
sary to make it, the probable demand
for the article, as well as making a
comparison with the general appear-
ance against the competitive products.

Comparison
SOME purchasers take as their unit

of value some item purchased at a
cheap store. Others take as their
unit a medium class article, whilst for
the cognoscenti only the best can be
used for comparative purposes. A
thing remains good or best only whilst
there is nothing as good or better with
which to compare it. No one has yet
devised a formula for value. On one
side you may have a greedy manu-
facturer who seeks to make an un-
conscionable profit on an article
which is greatly in demand. Another
manufacturer seeks to improve his
sales by cutting his profits. Here a

direct comparison can be made, for
obviously the latter will be giving
better value per unit of money spent.

However badly, or well, an article
is made the demand for it will affect
the selling price, for the cost of the
tools and the cost of marketing and
advertising must necessarily be cov-
ered on the entire output and each
item will bear a correspondingly large
or small chunk of it. Once the tools
are made that cost stands, irre-
spective of the quantities run off, with
perhaps a small allowance for the up-
keep of the tools.

Camouflage
NOWADAYS the art of camouflage

-of making a thing appeal to the
eye only-has somewhat destroyed
our sense of relative values. Take
watches ; you can purchase two
watches which look absolutely identi-
cal, and yet they are of different
quality. The dials are probably made
by the same firm and so are the cases,
but not the movements. The public,
however, to -day picks a watch ac-
cording to the appearance of its dial ;
if the dial does not appeal the jeweller
appeals in vain on the high quality of
the movement. With cameras, it is
much the same, and it certainly is with
motor cars which to -day are purchased
because of the preference of a parti-
cular colour scheme, or a particular
shape of body, on the part of the fair
passenger who will accompany the
driver.

It is so with periodicals. You can-
not measure the value. If you are a

regular reader you spend 6s. per year
in buying PRACTICAL MECHANICS. If
the periodical is of use to you only
once in that period the subscription has
been worth it. Compare the value
of a technical journal and its costly
production, costly illustrations, costly
blocks, costly articles, costly distri-
bution, and costly advertising, with
the cost of similar technical advice in
other fields.

Technical Advice
YOU have a pain, and a doctor will

charge you anything from 5s. to
7s. 6d. to tell you that it is a muscular
pain. He does not cure it, however.
No ! He invites you to take a pre-
scription to the chemist and spend
another 28. 6d. in medicine. If you
have an aching tooth, a dentist will
charge you at least 5s. to extract it.
If you consult a lawyer, it will cost you
anything from £1 ls. upwards. In a
technical periodical you obtain for a
few coppers a month the technical
services of highly skilled people in
various technical and scientific fields ;
experts whose education and training
and experience have cost far more
than that of a doctor, or lawyer, or
dentist. This point cannot be too
strongly stressed. Just think of the
variety of subjects which this journal
alone deals with in the course of a
year. Reflect upon the remarkable
Free Service we give in answering
readers' queries on almost every sub-
ject under the sun. Although we
publish only a tithe of them you will
gauge the extent of this valuable

(Continued on vaae 422 )
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URGLARS
I

AND HOW TO FOIL THEM

ADEQUATE protection against bur-
glary usually necessitates quite a con-
siderable expenditure on the part of

the householder, and even an insurance
policy does not make allowances for the
sentimental aspect of various losses, thus it
is that the writer has effected a series of
interesting designs and fitments which are
simple to follow, economical, and possess a
degree of efficiency which should meet the
average demands.

The house offers many points of easy
access to the burglar. In considering Fig.
1 it will be apparent that full precau-

tions would presumably require a system,
whereby the entry by force or by easily
opened doors or windows, etc., would cause
the alarm to operate over independent cir-
cuits, and here then arises the question of
economy and security, since obviously the
employment of individual alarm circuits at
each vulnerable point of entry would mean
a large outlay in money to cover extensive
wiring. The theoretical circuit Fig. 2
shows one method of minimising the num-
ber of wires in the circuit, and yet maintain-
ing a consistency throughout. Now from
this circuit it will be seen that a breach of
continuity at any point will cause a cessa-
tion of current to the relay, which will
release the armature, and the two back con-
tacts will engage and complete an alarm
circuit. One suitable release system is
shown theoretically in Fig. 3, and in utilis-
ing this method, the relay shown in the
anode circuit of the power valve must be so
designed, as to give definite operation to the
armature which should remain held the
whole time the anode current is flowing.
There are a number of anode circuit relays on

MAJOR CIRCUIT. (EXTERNAL)
(b)

BACK GAR: DOOR FR: WINDOWS

GARAGE 1__ ROOM I

GARAGE 0 R --?"__To BUZZER
IN BEDROOM

CI4V
CONTACTS 'MAKE!'
WHEN DOORS ARE
OPENED.

H

IT
T

5 POLE SWITCH E40NA,&
RELAY

/ FUSE. I FUSE.

RESISTANCE MAINS.LAME

LOUNGE

FR: WINDOWS

04

WINDOW

HALL

04

KITCHEN

ROOM 2

WINDOWS

CONTACT POINTS -04-
.

Figs. 1 and 2.-A plan of a house
showing the numerous places of entry by
a burglar and (left) a theoretical circuit
for an alarm using a minimum number

of wires.

the market, and the employment of one in
preference to a home made relay, would be
well worth while, if the efficiency of the whole
system is definitely to be assured. How-
ever, a serviceable relay may be constructed
with the bobbins from old headphones, or

RADIATION
SUPPRESSOR
CONDENSER

EARTH

OLD POWER
VALVE.

VOL: DROP RES,

SWITCH
52

BIAS RES'.

- HOUSE CIRCUIT. -t -

S ERbtril
BY ONE aesi
SWITCH.

SUPPLY Fig. 3.-A circuit for a
(BA

mTius)
T: or suitable release system.

cone speaker, but as the adjustment of this
type of relay is so critical, it is not to be
recommended.

Another Method
Another method which may be em-

ployed, is that using the D.C. mains in con -

CIRCUIT
FOR ALARM.

--- TO
MAINS

--
COPPER STRIPTO
PREVENT ARMATURE
BEING HELD BY

" RESIDUAL MAGNETISM

Fig. 4.-Details of a simple relay.

junction with an old " energised type "
moving coil speaker, and Fig. 4 shows how
this may be accomplished. The wiring
employed, however, must be capable of
carrying the mains voltage, and if extern-
ally erected, should be lead covered or
threaded through conduit, the covering in
either case being earthed at more than one
point.

Now owing to, the numerous types of
windows and door designs, the measure-
ments are left to the constructor ; however,
the principal details are outlined in order
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CONTACT WIRE SOLDERED
TO LEADED LIGHTS Having neatly wired the most important

fitments in the above manner, one must
next pay attention to doors, and Figs. 7 and
8 show " invisible " fitments which can be
relied upon to give very satisfactory opera-
tion. Here, again the metal used is brass
since this is soft and easily " worked."
French Windows

Fig. 5. -A
system where-
by a window
can be left
partly open
yet be well
protected
against entry
by a burglar.

that they may be of assistance, and a happy,
medium is taken with regard to the design
of the premises.

A Partly Open Window
In certain cases a system is necessary

which permits a window to be left partly
open, and Fig. 5 shows one method of main-
taining continuity throughout the whole
alarm circuit, at the same time guarding
against entry by this window in like manner
to those which are closed.

Yet one or two difficulties arise which
makes this secondary inclusion lacking in
guaranteed efficiency ; for example, the
window being open, the contact points are
liable to be impaired by rust and deteriora-
tion through being exposed to the weather.
Again, unless a low -voltage circuit is to be
employed, the house personnel will be
liable to shocks whilst handling the fittings,
but its inclusion in this article is deemed
quite useful since a step-down transformer
may be used in conjunction with the mains,
and a supply of the low order of 6 to 12
volts employed, together with bell type
bobbins acting as relay and cut : the (bat-
tery) principle of which is shown in Fig. 4.
Vaseline applied to the contact points is
advisable for protection against corrosion,
etc.

Fig. 6 shows a simple window fitment con-
structed of brass, and necessitating little
skill in assembly ; the more accurate the
work is carried out, the more lasting and
ensured security ; by this is meant the neat
concealment of the wiring, etc., since a
" snip " with wire cutters will render the
whole alarm system useless.

Another important feature of establishing
an efficient system ,is that which arises
from the question of French windows, and
Fig. 9 shows a precautionary fitment
against the unbolting of these types of
doors by breaking the glass and inserting
the hand.

Consider now another system which does
not necessitate the wiring of all the win-
dows and doors, but necessitates floor con-
tacts. Here one has a neat system which is

Fig. 6.-A simple
window fitment.

W &Z PIECES ARE
CONTACTED BY
BALL CATCH"C°

OPENING OP DOOR
BREAKS CONTACTS
AND OPERATES ALARM
CIRCUIT.

and so the armature is attached, the two
contacts x and y are closed. Now the tip
of this armature engages with a groove in
the armature of the unoperated electro-
magnet Co and is held in place until the
armature of Co is attracted. This happens
when Co is energised through the comple-
tion of a circuit via the carpet operated con-
tacts " P ." Leads are taken from the
contacts " x " and " y " and so another
point is included in the alarm circuit
through the house.

For a garage it would be a wise plan to
adopt a method whereby two contacts
operate immediately the door is opened and
a buzzer sounds in the house.

If by chance the property to be pro-
tected is only accessible by a gate or door, a
similar circuit could be employed singularly
in this instance, and unless the trespasser

employed to quite a great extent, the only
drawback being that the contact points
might be missed by the burglar when he
has made his entry. Thus it would seem
that very large surface plates, or a number of
floor buttons would have to be fitted to cope
with this eventually, and in these circum-
stances it would preferable to compromise
between the two systems, namely, " win-
dow catch " and the " floor operated "
type, and Fig. 10 shows a simple method
employing a mechanically held relay.

The alarm is set first of all, by the opera-
tion of the push button, and a circuit is
immediately completed for the relay " R,"

Fig. 10.-A
simple method
employing a
mechanic ally
held relay.

LEADS FOR CIRCUIT PUSH BUTTON POR
CONTINUITY. SETTING ALARM.

MAKEAND
BREAK SPRI
CONTACTS

Figs. 7 and 8.-
Two " invisible "

fitments for a door.

LEADS TO ALARM
CIRCUIT.

TONGUE GUIDE
SHOWN CUT
AWAY.

TONGUE OP
LOCONCKTACTSOPERMES

scaled a wall or entered by any way other
than by the gate, this system would prove
itself of value.

BRASSCRP

,

FASHIONED
PREVENT BINDI
BY BOLT HEAD

li

h,A. ,

Fig. 9.-A precautionary
fitment for French window.

ANTI -GAS AND AIR RAID
EQUIPMENT.

FILTERS for eliminating poison gas in
houses and shelters are shortly to be
manufactured in this country on a large

scale.
Hitherto equipment of this type has been

very costly, but from a British firm which
has been making extensive experiments,
we understand that the price will be only
an eighth of the cost of continental filters
and which are at present the chief source of
supply. Production has already been
commenced in the factory of Andre (Com-
ponents) Ltd., of Putney.

This new filter, which removes all traces
of poison gas from the atmosphere, involves
entirely new principles and at is operated

by an electric motor or by turning a small
handle.

A further device, which has been de-
veloped secretly, is to atomise a liquid
antidote so that rooms already filled with
poison gas are rendered innocuous. The
phantomyste, as it is called, so finely
reduces the liquid antidote, that it stays
suspended in the air for several hours and
has proved effective in disinfecting gas
masks.

AERO ENGINEERING.

THE production of aeroplanes and
aero engines requires a highly -
specialised type of craftmanship.

The present rapid expansion of the industry
however, is drawing into its ranks many

men who hitherto have been employed in
other branches of engineering or associated
trades. It is for such men that a new
weekly part publication Aero Engineering
has been produced. It is published by
George Newnes Ltd., and will be completed
in about thirty-two parts: the price is 18. a
copy. The first appeared on March 10th.

One of the primary objects of this work
is to provide a comprehensive work of
reference on aircraft construction, pro-
duction, maintenance and overhaul. The
information is contributed by men closely
associated with production work in some of
the largest aeroplane and engine factories
in this country.

This work is very well illustrated by
drawings and photographs, whilst an inter-
esting feature is the data sheets covering
the most important types of 'plane.
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A modern cinematograph projector for silent
made by Ross, Ltd.

NEWNES PRACTICAL MECHANICS

THE lot of the pioneer and inventor is
traditionally a hard one. Many, in-
deed, have been the inventors who, in

the pursuit of anticipated success, have been
reduced to hardship and sometimes to the
direst poverty. No inventor, however, has
suffered a harder fate than did Augustin Le
Prince, artist, engineer, mechanical genius,
and one of the early pioneers of the cine-
matograph and the moving -picture camera.
Le Prince at the very height of his powers
was, by some mysterious agency, whipped
suddenly into an oblivion from which he
never returned. The disappearance of Le
Prince has never been accounted for. To
this day it remains, as it seems likely always
to remain, one of the strangest occurrences
in the annals of invention.

More than one inventor has been credited
with the origination of the cinematograph,
but there is no doubt of the fact that
Augustin Le Prince was the cinematograph's
real creator, for he was the first to take
moving pictures from life with a single-lens
camera and to project them on to a screen
by means of an arc light.

Born in France
Louis Aim6 Augustin Le Prince, to give

the inventor his full name, was born at
Metz, in France, on August 28th, 1842.
His father was a French army officer, and it
is rather significant to note that Le Prince
*re was a personal friend of the great Louis
J. M. Daguerre, one of the originators of
photography and the inventor of the very
successful daguerreotype process. It is on
record that Daguerre gave young Le Prince
some lessons in the photographic art and
that he aroused in the growing lad an en-
thusiasm for photography and its applica-
tions which, later on in his life, enabled him
to devote his energies to the creation of the
first successful cinema camera and projector.

375

MASTERS OF
MECHANICS

N®o 2o.-An Inventor who Disappeared

The Strange Story of Augustin Le Prince, a Pioneer
of the Cinematograph

Le Prince received a good
general and technical edu-
cation. He even went so
far as to do research work
in chemistry at the Univer-
sity of Leipzig. But besides
being a trained scientist,
Le Prince happened to have
been born an artist, and
ultimately, after a period of
indecision, he determined to
devote his career to the
practical application of Art.

After a period of artistic training in Paris,
Le Prince started as a painter of portraits
and also as a maker of art pottery.
J. R. Whitley

It was during these early days that Le
Prince met the man who was destined to
influence his entire career. This individual
was John R. Whitley, son of a brassfounder
and engineer, of Leeds. Whitley had a
sister studying painting at Paris, and this
lady, too, exerted a great influence upon the
future career of Le Prince, for, ultimately,
she became his wife and assisted him greatly
in his creative and inventive work.

The father of Le Prince's wife was Joseph
Whitley, founder of the firm of Whitley
Partners, brassfounders, of Leeds. This
Joseph Whitley was quite an inventive in-
dividual in his way, and, among other
things, he devised the first commercial pro-
cess of " spinning " molten metal for the
production of what are termed " spun cast-
ings." Le Prince, in 1866 visited Leeds
and, owing to his friendship with John R.
Whitley, was given a position on the staff
of Whitley Partners, in which firm he
became a designer. Le Prince married Miss
Whitley in 1869, and during the Franco-
Prussian war of 1870 he served as an
officer in the French army, going through
the siege of Paris unharmed.

On the cessation of hostilities Le Prince
returned to Leeds, where, with his wife, he
founded a " School of Applied Art." In
addition to running this school, Le Prince
specialised in the production of art pottery
and coloured photographs in enamel. The
venture was a successful one. Le Prince
and his wife worked together in the closest
harmony and they received commissions
from members of the Royal Family. Por-
traits of Queen Victoria and of the

A series of motion photographs of a galloping horse obtained by Eadweard Muybridge. They constitute- some
of the first motion photographs ever obtained.
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renowned Mr. Gladstone executed by the Le
Princes were placed, it is said, in the founda-
tion stone of Cleopatra's Needle on the
Thames Embankment, along with other
contemporary records of the period.

" Living Pictures "
Le Prince's attention was first turned to

the possibility of creating " living pictures "
by the work of a certain Eadweard Muy-
bridge, a native of Kingston -on -Thames,
who was then engaged in photographic sur-
vey work in California. Muybridge had
managed to take a series of instantaneous
photographs of a running horse and also of
other moving objects by means of a battery
of two dozen cameras, the shutters of which
were released automatically by the consecu-
tive movements of the animal. Subse-
quently printing his series of photographs,
Muybridge succeeded in reproducing the
original movements of the objects by means
of a simple viewing device.

There is no doubt that Eadweard Muy-
bridge is entitled to be called the " first
father " of the cinematograph, for it was
he who first photographed movement and
then, in some manner, reproduced it. Muy-
bridge, however, stuck in one groove all
through his life, and as his particular groove
happened to be the wrong one he did not
get very far with his work, despite the fact
that he appears to have made a comfortable
income out of his moving images.

Le Prince became fascinated by the idea
of reproducing movement by means of
photography. He made a few preliminary
experiments on the subject in his Leeds
studio, but, at this juncture, he became
associated with a new commercial decora-
tive process which had been devised by his
brother-in-law, and he went over to America
to assist in the introduction of the process
in that country. Afterwards, on the sale of
the American rights of the process, he acted
as the manager of a concern in New York
which produced large stage panoramas and
similar canvases. His wife, at this time,
had obtained a post as a teacher of Applied
Art at an institute for the deaf in New
York.

He Resumes his Studies
Being friendly with the principal of this

institution, Le Prince was given permission
to use certain mechanical workshops be-
longing to the institution, and he continued
here the work on the photography of motion
which he had begun at Leeds. As a result,
he developed a crude form of motion -picture
camera and also a projector with a number
of lenses. It was in the workshops of this
Deaf Institution that Le Prince first pro-
jected moving shadows upon a screen.
Later, in 1886, Le Prince took out his first
American patent covering the invention of
a moving -picture camera and a projector,
or " deliverer," as he termed it.

Not long afterwards, Le Prince returned
to Leeds and, establishing a workshop in
that town, he gave himself up in earnest to
the construction of a moving -picture
camera and projector.

Le Prince's first cameras were of the
multi -lens type. Within them, two bands
of sensitive paper or gelatine film were
stretched side by side. The shutter -releases
of the lenses were actuated by electro-
magnets, the latter being connected up to a
battery and a rotary switch, which was
turned by a handle. As the latter was
moved, the bands of film were exposed in
consecutive parts. The paper or film nega-
tives thus produced were printed as glass
positives and these were fixed upon a band -
like structure and passed through the pro-
jector.

A Single-lens Camera and Projector
Having arrived at Leeds again, Le Prince

commenced the construction of a single-
lens camera and projector. Within a year
he had made two machines, in which the
sensitive film was exposed at the rate of 12
to 16 pictures per second. Reproductions
of two of the earliest of Le Prince's films of
this period have survived. The first, taken
in October 1888, shows some of Le Prince's
relatives in a garden at Leeds. The other
shows a portion of the traffic of the period
passing over Leeds bridge, being taken from
a window overlooking the bridge.

Le Prince's great trouble at this time was
the unsuitable nature of the sensitive
material which he had to use, for celluloid
as a film base came later. For the taking
of the above -mentioned pictures Le Prince
employed sensitised paper bands. He also
experimented with gelatine films, glass
strips, and with other materials, but it was
only after he had been able to procure sensi-
tised celluloid sheets of reasonably trans-
parent properties that the crowning success
came to his work. At first, the sensitive

An early cinematograph constructed by Le Prince.
It employed a roll of sensitised paper.

celluloid used by Le Prince was only obtain-
able in sheets of considerable size, which had
to be cut up into strips laboriously by hand
and subsequently joined together. Even-
tually, however, sensitised celluloid in rolls
-the progenitor of our modern roll films-
came along and aided Le Prince enormously
in this development of the cinema camera
and projector.

Le Prince's cinematograph projector gave
him far more trouble in its design and con-
struction than did his early cameras. The
inventor found it necessary to modify the
design of his projector continually, adding
improvement after improvement, gradually,
thereby arriving at his desired result.

Commercialising his Invention
At last the inventor managed to con-

struct a projector which satisfied him for
the time being. The coming of celluloid as
a base for sensitive film had removed the
major part of his photographic difficulties,
and Le Prince now felt that the time was ripe

for the commercialisation of his invention.
Accordingly, in the spring of 1890, 111

decided to return to New York and to take
his improved camera and projector with
him. He ordered special cases to be made
for the safe transport of his instruments,
and arranged to sail for America in the
autumn of the same year.

Before embarking for New York, Le
Prince took it into his head to make a
hurried visit to France for the purpose of
attending to some patent affairs in that
country. Alas, however, a more ill-fated
decision could hardly ever have been made.
Le Prince duly arrived in France and paid
a brief visit to his brother, an engineer and
architect, of Dijon. Le Prince appears to
have been in high spirits at the time, and on
September 16th, 1890, he was seen off at
the railway station at Dijon by his brother
in a train bound for Paris.

His Disappearance
Le Prince, in stepping into that Paris -

bound train at Dijon, strode, virtually, out
of human ken. He was never seen again.
Whether he ever reached Paris or not is a
matter for conjecture, as is also the mode
of his lamentably tragic and altogether un-
canny disappearance. Despite the fact
that Le Prince had with him on the train a
considerable amount of personal luggage and
important papers connected with his inven-
tions, these, too, disappeared as completely
as the man himself, and were never re-
covered.

The case of Le Prince's disappearance was
taken up by the French authorities and an
intensive search was carried out all over the
country. Nothing ever came of it, how-
ever, and, to this day, the extraordinary
circumstances of Le Prince's disappearance
remain a quite unsolved and, apparently,
an ever insoluble mystery.

Mrs. Le Prince and others with her have
averred that the inventor met a tragic fate
in secret at the instigation of some indi-
viduals interested in the commercial
possibilities of the cinematograph who
wished to remove the master -inventor from
the sphere of operations. By English law,
Mrs. Le Prince had to wait for the elapse
of the statutory seven years before her
husband could be " presumed dead " and
before she could secure control of his
patents. By this time, however, other
workers had entered the field of cine-
matography. Hence, so far as any finan-
cial results were concerned, the whole of
Le Prince's pioneer work in the creation of
the cinematograph was lost to his family.

In July 1930, owing to the activities of
Mr. E. Kilburn Scott, consulting engineer,
of London, who, in 1889, had assisted Le
Prince with the electrical equipment of his
cinematograph projectors, a bronze tablet
was placed upon the front of the Leeds
building -150 Woodhouse Lane-where
the ill-fated inventor had his workshop.
The commemorative tablet was unveiled by
the Lord Mayor of Leeds in the presence of
the wife of Le Prince, who had come
specially from New York for the occasion,
and in that of a number of distinguished
engineers, scientists, and other interested
individuals.

Recognition as a Pioneer
Louis Aime Augustin Le Prince thereby,

if somewhat belatedly, obtained recognition
as a pioneer of cinematography. Other in-
ventors there were who improved upon and
commercialised his work. These, indeed,
for the most part, reaped the benefits of
success. Yet, without a doubt, much of
the primary honour for the creation of the
cinema is Le Prince's.
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A W (el tch
A Scientific Tool Which
Eliminates Guesswork
and Enables the Repair
Man to accurately Set
the Rate of a Watch

THE Recorder consists of two units :
the Recorder, which gives the written
record of watch performance ; and the

frequency generator, which produces a
standard frequency precise to one part in
100,000, or a continuous accuracy of less
than one second per day deviation.
How the Recorder Works

The standard frequency output of the
generator drives a synchronous motor which
rotates the drum of the Recorder at a
uniform rate of one revolution per beat of a
correct five -beat watch. The watch to
be tested is clamped in a spring mounting
which can be rotated to give readings of the
watch in various positions. The mechanical
vibration in the case, due to the escapement
impact, is transmitted through a special
pick-up and amplifier, and the amplified
tick of the watch operates a recording stylus.
This stylus is mounted under the drum, and
travels the length of the drum actuated by
a lead screw.

Chart paper is wrapped around the
drum, fed from a roll inside the drum,
and the markings are made on the
paper by the stylus through a carbon
ribbon. If a watch is exactly correct,
its tick will, repeat once every revolu-
tion of the drum, and as the stylus
traverses the width of
the record, a line of
dots will be drawn
which is parallel to the
markings on the chart
paper.

The top cover removed showing
the vacuum tube amplifier which
controls the recording stylus.

If the watch is fast, each tick
will come slightly in advance of
the one before it, since the drum is rotating
at exactly the standard rate, and the result
will be an upward -sloping line of dots. If
the watch is slow, the line slopes downward.
The paper is so calibrated that the slope of
the record can be read in seconds per day.

The operation of making a measurement
is very simple.
The watch is
clamped in the
holder, set in the
desired position,
and the machine
is started by a
single motion of

ecorder
A front view of the Western Electric Watch Rate Recorder

showing the rotary drum which produces
the graphic record of watch performance.

the handle on the
front of the Re-
corder. The ma-
chine stops auto-

matically when the record
is completed.

Reading the Rate
The time of the measure-

ment is determined by the speed of
the lead screw. Two speeds are
available through a selective gear

shift. Either a five -second or a thirty-
second measurement may be made. The
five -second record, for rough timing, gives a
readable accuracy of fifteen seconds per day.
The thirty-second record, being six times
as long, shows a greater cumulative error
in the watch, hence it is readable to two
seconds per day.

The machine makes an extremely flexible
tool in the repair shop. Its major task is
analysis of watch perfoimance. Only short
experience is required to become proficient
in the simple procedure. Position error,
isochronous error, and general average rate
can be determined by the machine. In
addition, such faults as banking, low -motion
effect, loose pallet jewels, escape wheel
eccentricity or tooth roughness, and other
escapement troubles, draw distinctive re-
cords which immediately identify them.

When the fault is corrected, the machine
permits a quick verification of the repair, and
complete regulation within a few minutes.

Although the machine is designed pri-
marily for five -beat watches, it will also
measure the rate of any beat train, faster or
slower than 18,000 beats per hour. The
rating of a 21,600 or 19,800 -beat move-
ment is as simple as an 18,000 movement.

Besides rating watches, the Recorder will
time alarm clocks, automobile clocks, time
recorders and meters, and other quick
train movements which are too large to
mount on the holder. This is done by
simply clipping a wire from the object to
be tested to the watch holder of the machine;
the sensitivity is such that the vibration
transmitted through the wire will operate
the machine. Hairsprings may also be
vibrated by means of the Recorder. Another
feature is a headphone jack which enables
the jeweller to hear the amplified tick of the
watch. This often proves a valuable
aid in locating trouble.
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Coal -cleaning
Robot
I N preparing large coal for the market the
coal has to be picked free from lumps of

shale and shaly coal. At present this is
done by hand picking from a travelling belt.
A robot, electrically operated picker has
been devised to perform this tedious opera-
tion. The coal is spread on to a table and
jigged under wires which stroke the coal on
the top and sides. The wires carry a small
electric current which passes through the
lumps of coal or shale under the wires and
through to the table. The electrical resist-
ance of the shale is, however, less than that of
the coal. The differences of electrical resist-
ance can be magnified through valve relays.
The currents thus set flowing by the wires
then actuate gates in the path of the coal.
If the wires feel that it is coal, the gate is left
open and the coal jumps off the table on to
a shoot. But if the current corresponds to
a lump of shale, a bar rises in its path and it
is tripped over so that it falls through a gap
at the edge of the table. Very complete
separation of coal from dross is in this way
secured to a finer degree of selection than is
possible on the old hand-picking belt. This
is one of the many examples of the finer
technique now being used for the prepara-
tion of clean coal for the market.

THE LARGEST MOBILE
DREDGE IN
THE

WORLD.

The Illourghan Drag Line dredge, said to be the largest mobile dredge in the world.
It is shown at work on the 11,000,000 dollar Ballona Channel Control Government
project, to carry off rain water from the motion picture city, Culver City, California.
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THIS MONTH IN THE
SCIENCE AND

Detecting Fish
Shoals
THE automatic sounding machine which

has become a standard navigational aid
aboard big ships finds a new use as a de-
tector of fish shoals. The principle is to
send an electrically -timed sound wave down
from the bottom of the ship. When it
reaches the sea bed it is reflected back and
its sound is caught again by apparatus on
the ship's hull which transmits it electrically
to a recording chart on the navigation
bridge. The time interval between sending
out the sound and receiving back its echo
gives a measure of the distance of the sea
bed below the ship's bottom. In using this
apparatus to chart out fishing grounds a
ghost echo was sometimes recorded.
Observation showed that this ghost eman-
ated from the presence of shoals of herrings
and other fish swimming below the surface.
The vast numbers of fish in these shoals
acted as a dispersed reflector for the sound
wave. It is now proposed to apply this
discovery to the detection of shoals for
fleets of trawlers operating in conjunction
with a leader equipped with sounding gear.

Five Mil-
lion Volt

Generator
A5,000,000 volt electro-
static generator and

accumulator is being in-
stalled by the Westing-
house Electric Company
in America. The accumu-
lator consists of a large
high-pressure steel globe,
50 ft. high and 30 ft. in
diameter, mounted on the
roof of the specially built
laboratory and generator
house. Inside the vessel
is a 15 -ft. diameter spheri-
cal electrode mounted on
insulated columns. The
electrode is insulated from

the globe and the
dialectric medium
between the two is
high-pressure air at
120 lb. pressure.
These high voltages
are generated by the
friction of rubber
belts over metal rods
using exactly the
same principle, only
on a magnified scale,
as that used for gen-
erating electrostatic
charges in the fami-
liar Whimshurst
machine. The plant
is meant for the
study of the disin-
tegration of the in-

nermost nuclear core of atoms. The high
voltages available will enable very high
velocity atomic particles to be shot into
atomic nuclei in the hope of producing new
and more fundamental disintegrations than
those which are already known.

Diamond Tooth
Cutting Wheels

ASTEEL wheel studded with diamonds and
diamond dust is the latest contribution of

the inventor to the science of toolmaking.
The wheel is primarily intended for use in
mining gold -bearing quartz, which is so hard
that it is at present won by drilling and blast-
ing. But other uses suggest themselves, such
as granite quarrying and glass cutting.
Even tungsten carbide, which is the material
used for manufacture of the hardest of
known steel cutting tools, can be shaped and
machined with a diamond wheel to the
cleanest of cutting edges.

The wheels are made by pressing
ground -up diamond dust into a steel matrix
already turned up into the shape of a thin -
edged wheel. Low-grade diamonds and
diamond dust which are useless as precious
stones are far cheaper and more readily
obtainable than is commonly known. As
the diamond is the hardest of all known
substances, its efficacy as a cutter can read-
ily be believed.

Boom in Light
Alloys
THE national policy of air rearmament is

producing a boom in the manufacture of
the light magnesium and aluminium alloys
used in aeroplane manufacture and aero-en-
gine construction. These alloys contain high
percentages of magnesium, which is the light-
est metal known to science. The alloy is
made up with smaller amounts of alumin-
ium, zinc, and manganese. Electron is one
of the best-known examples. Bulk for
bulk, it is half the weight of aluminium, and
only a third the weight of steel, which it
approaches in strength. Factories are be-
ing opened for extensive production at
Rainham, in Essex, at Manchester and at
Avonmouth. The production of the Avon-
mouth factory is said to be 150 tons a month.

" Grilled " Hay
THE application of artificial drying of

grass is now being practised on an
extensive experimental scale. The grass is
dried in trays by gases from a coke fire
cooled down to about 150° Fahrenheit with
air. A fan draws these hot gases over the
grass and dries a charge in a few hours.
The plant is meant for operation over long
periods and is to be fed from fields on which
the grass is cropped intensively through the
summer months, and cut at frequent
intervals. The young dried grass obtained
in this way is said to form a better cattle
food than ordinary hay.
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WORLD OF
INVENTION
World's Highest
Fire Escape

AFIRE -ESCAPE ladder which has
recently been constructed is capable of

reaching 180 ft. vertically into the air. It
has been designed by the Leyland Motor
Company for the City of Hull Fire Brigade.
The ladder is in six lengths, telescoping
into and folding on one another. Full ex-
tension can be obtained within half a minute
by means of powerful winch gear. Canti-
lever luffing gear and a rotary turntable
enable it to be guided on to its mark by
pointer controls from the operating table
beneath. The lorry which acts as the
anchor base has to be of very heavy con-
struction. With the ladder it weighs
twelve tons. Yet by means of special
balancing gears this huge machine with
heavy top load of ladder is enabled to
corner at full speed. The crow's nest at the

The 180 ft. Leyland fire escape, which is the highest
in the world.

top, in which the fireman is fastened before
the ladder is shot on its mark, has hose -
directing gear and a small hoist for lowering
rescued persons to the ground. An
escape of such dimensions is necessitated by
the rise in height line of modern buildings.

Use for a Death Ray
FLIES and insects at least can be de-
stroyed by a real death ray. This de-

vice has already been explained in the
scientific paragraphs of PRACTICAL ME-
CHANICS. Two Danes discovered that ultra -
short wireless waves at a short distance
from the transmitter would actually kill
wasps, flies, and other insects. They passed
ultra -short waves between two rods, one on

either side of an open win-
dow. Insects were tempted
into the death-trap by a
saucer of honey. They in-
variably dropped dead as
they passed through the
window. An American,
reading of this discovery,
applied it to the bars of
special screens round the
animal cages of California
Zoo. The animals inside
the cages were protected
thenceforward from all
annoyance by flies. If only
this sort of thing could be
done on a large scale the
menace of air attack would
disappear, that is until
scientists found an anti -
death ray.

Dewaving
the Sea

RUSSIAN inventor has
patented a method of

smoothing out sea waves
for the purpose of making
harbours usable for sea-
planes in all weathers. The invention
consists of a series of parallel pipes carrying
a supply of compressed air thirty feet or so
below the surface of the water. The steady
release of air from innumerable small holes
in these pipes is said to damp out the swell
of waves. Waves of four feet in height
from crest to hollow have been smoothed
out on a small scale at a site in the Black Sea,
and it is claimed that a more ambitious in-
stallation would smooth out rollers of a
considerably bigger size.

The invention may be of use in some of the
sea-dromes which are being planned for the
Atlantic and Pacific transits. These con-
sist of large horsehoe-shaped steel pontoons
moored to copper spheres sunk down into
the calmer depths of the ocean. These sea-
dromes are to maintain their position by the
force of aerial screws.

A close up
of the neon
signalling
beacon.

A Neon Signalling
Lamp

MR. R. C. WATKINS, of Merton Park,
London, S.W., proprietor of the Super

Power Co., Clapham Common, has recently
perfected an invention concerning a new
kind of neon signalling lamp and beacon
which is especially designed for aerodromes
in isolated parts of the Empire. Already
a dozen of these beacons have been sent
to aerodromes in India and proved success-
ful. The glass case with the neon tubing
is fixed on to a metal box which contains
the main and battery-an easily charged
12 -volt battery. The beacon has numerous
capabilities, including : It can be used for
sending messages from an aerodrome to a
'plane by using morse. A beacon can be
placed in each corner of the flying field and

used as boundary lights (red neon lighting
can be seen 5 or 6 miles away) ; it is fitted
with automatic morse which enables the
machine to flash a message continuously.

World's Deepest
Mine

ANEW depth record has been estab-
lished by the sinking of the new South

Deep shaft, of the Simmer and Jack's mines
in the South African Rand, to 6,600 ft. At
this depth a new and rich lode of quartz
gold -bearing ore has been discovered. Pre-
vailing high prices for gold make it profit-
able to work at this great depth. So far
down in the earth the temperature rises to
almost 100° Fahrenheit, a temperature
which is too great for human beings to endure
in comfort. To make the workings bearable
to the miners, a refrigerating plant cools
the ventilating air down to a more reason-
able temperature. The depth attained
compares with the depth records attained in
oil borings which run down to the 10,000 -ft.
mark or slightly over in some of the
American fields.

Gas Masks
THIRTY million gas masks are being

made ready by the Government for
civilian distribution in the event of national
emergency. They consist of a simple
rubber visor fitted with transparent cellu-
lose acetate aperture for the eyes. The
breathing filters are attached to the visor
and contain wool packing to arrest noxious
dusts and smokes followed by an absorbent
packing of active carbon which gives com-
plete protection from all gaseous poisons.
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Development of the St. Gotthard line, near Hassen.

April, 1937

By courtesy of the Swiss Federal Railways.

THE GREAT ALPINE TUNNELS
TUNNELLING is an exceedingly ancient
art, and the methods used continued
unchanged through the centuries until

quite modern times. There was a wonder-
ful brick -lined subway under the Euphrates
River, 12 ft. high and 15 ft. wide, which was
built centuries before Christ, and Pliny-
the old Roman historian-tells us of another
which was made to drain Lake Fucino,
which was an amazing work. It was 3+
miles long, 10 ft. high, 6 ft. wide, and
passed under Monte Salviano. The work
took thirty thousand men eleven years to
accomplish.

It was not until the coming of the rail-
ways that tunnelling began in real earnest.
There are now more than four thousand
railway tunnels in the world, but the
longest subway is a conduit for water -
supply. It is in Greene County, in the
State of New York, and is more than 18
miles in length.

The most remarkable tunnels in the world
are unquestionably the great Alpine bor-
ings, all of which have been constructed in a
little more than half a century.

The Mont Cenis Tunnel
The first of these was the Mont Cenis

Tunnel, begun in 1857. The rock was so
hard, that hand power drilling was ex-
ceedingly toilsome and tedious, the distance
bored in twenty-four hours being less than

By G. Long, F. G S

There are now more than
four thousand Railway
Tunnels in the world, but
the most remarkable are
the Great Alpine Borings

eight feet. In 1861 machine drilling began,
which increased the speed five -fold, and
the tunnel was opened for traffic in 1871.
It is a fraction less than eight miles long,
and cost £75 per linear foot.

As we study the history of Alpine tun-
nelling, we shall see what tremendous im-
provements were made by mechanising much
of the work, with the use of electricity,
compressed air, etc., so that the cost of
tunnelling has been reduced and the speed
of the work increased. The Ancients bored
their tunnels by hand labour, and moved
straight through from one side to the other.
The rate of progress has been doubled by
modern engineers, by the simple idea of
boring the tunnel from both ends at the
same time, and meeting in the middle-and
in nearly every case the two ends have met
exactly-correct to a fraction of an inch.

There is something dramatic in this idea

of blasting forwards through the darkness,
and the calculations to effect a successful
result are intricate and difficult. There has
only been one case in the history of railway
tunnels where the two ends have failed to
meet. This was due to no fault of the
engineers, but to the criminal act of a dis-
charged workman, who-for revenge-
moved the pegs used for calculations during
the night, and so falsified the result.

Courage and Bravery
As against this single act of baseness, we

can find many examples of courage and
bravery, while few great engineering works
have ever been completed without the loss
of many brave lives.

The boring of the St. Gotthard Tunnel
was the most difficult of the earlier works
of this kind. The task was undertaken by
Mons. L. Favre, who promised to complete
the job in eight years for the sum of two
millions sterling. The terms of the con-
tract were very harsh, for every DAY over
the ninth year Mons. Favre was to forfeit the
sum of £200, and after six months the pen-
alty was doubled.

No engineer had ever undertaken a task
of such magnitude. All workmen, tools,
and materials had to be conveyed by a
single difficult mountain road to the two
starting places, Goschenen in the north, and
Airolo on the south, the first about 3,640 ft.
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above sea level, and the other 3,755, that is
higher than the top of the highest mountain
in England. The way was impassible in
winter, and difficult at all seasons of the
year. The actual work was unhealthy and
hard, the stifling confined atmosphere told
severely on the workmen, who became pale
and stooping, and tottered rather than
walked, as they returned from their toil at
the end of the shift. More than three
hundred of them were killed by accident,
and nearly a thousand injured before the
work was completed. Some were swept
away by hidden torrents which suddenly
burst from the rock, many were killed by
falls of stone. Last of all the gallant Mons.
Favre perished. He had been harassed by
difficulties of all kinds, financial and politi-
cal as well as engineering, and though he
struggled gamely, the strain was too much
for a system enfeebled by hardships, and he
died in a fit.

Magnificent Scenery
The tunnel to -day, and the railway to it,

form a favourite venue for tourists, owing
to the magnificent scenery, as the iron road
climbs through the pass, twisting and turn-
ing like a serpent at the verge of terrific
precipices, and at one point doubling on
itself through a spiral tunnel like a figure of
eight, so that the bewildered traveller who
has noticed a church on entering a dark
tunnel, sees it again in a different position
after he has passed through. The St.
Gotthard Tunnel is 9'3 miles long, and cost
£48 a foot, it was begun in 1872 and com-
pleted in 1881. The line was electrified
throughout in 1914-24.

The greatest of all mountain tunnels is
the mighty Simplon, which is 12.3 miles in
length, and took from 1898 to 1905 to build.
The maximum depth below surface of this
tremendous boring is '7,005 ft., and as a
result the heat was tremendous in the
workings, and formed a great barrier to
success, as the workmen were in danger of
being stifled. So a new and novel idea was
adopted. Instead of a single tunnel, two
galleries were pierced, 56 ft. apart, and
connected by lateral borings every 660 ft.,
which enabled a satisfactory degree of ven-
tilation to be obtained. When the work
was completed one of these galleries became
the actual tunnel 191 ft. high and 161 ft.
wide, the other was left as it was until the
period of the Great War, when it was en -

Showing the remarkable spirals on the Gotthard.
By courtesy of the Swiss

Federal Railways.

Kerstelenbach Viaduct, St. Gotthard. By courtesy of the Swiss
Federal Rathc,ys.

By courtesy of Me SwissThe Simplon line at Brigue, southern end of tunnel. Federal Railways.

larged and made into a second trackway,
which was opened for traffic in 1922. The
tunnel is ventilated by electric fans, and
the trains are drawn through by electric
locomotives in 25 minutes.

The Simplon Tunnel.
- Probably no other tunnel has been bored
in face of such natural obstacles, but owing
to the advance in mechanical and engineer-
ing skill, all were overcome. The hero of the
Simplon was Alfred Brandt, inventor, of the
rock -drill which bears his name. The tool
is operated by water -pressure working at
about 15,000 lbs. per sq. in. It ploughs its
way through the hard rock by a rotary
movement, like a carpenter's augur through
wood. The wastage of drills is tremendous,
however, so they are quickly scrapped and
replaced. The boring began at Iselle, and
after progressing about 21 miles, the
" Great Spring " of cold water was en-
countered. It burst from the rock in a
raging torrent with a pressure of 600 lbs.
to the square inch, and an average volume
of more than ten thousand gallons per
minute, which amount was almost doubled
at times. Great rocks were hurled aside
like chips of wood, and the workmen fled
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for their lives. Ultimately the water was
controlled by conduits, but the next trouble
was a hot spring. It burst from the rock
scalding hot, at tremendous pressure, and
with a flow of 4,330 gallons per minute. The
temperature was 113° F. This also held up
work for some time, but was ultimately
tamed. The brave Brandt did not live to
see the completion of the work, as he was
killed by a fall of rocks in the tunnel, while
superintending his workmen. The cost of
the Simplon was £49 7s. per foot. The line
is now electrified, using locomotives of
1,800 h.p. for passenger trains and 2,400 h.p.
for goods trains.

A Recent Tunnel
The Loetschberg Tunnel affords a strik-

ing example of the unknown and unpre-
dictable risks which the engineer has to face.
It is one of the most recent of all great
mountain borings, having been constructed
between 1906 and 1911. The original plan
was for a double track tunnel 8} miles in
length, but after they had penetrated the
first two miles into the heart of the moun-

tain a frightful catastrophe occurred. The
shift were busy working on the rock face
with a battery of power drills when there
was a roar like thunder, and the whole
" solid " cliff face caved in, as a mass of
more than eight thousand cubic yards of
water, sand, and boulders swept into the
tunnel burying machines and workmen for
ever. Twenty-five brave men lost their lives,
and none of the tools could be recovered.
Anxious research by the engineers dis-
closed the alarming fact that the mountain
was not solid as had been supposed, but
the very centre of it was cut through by the
gorge of a prehistoric river, which had
filled up with sand, boulders, and rocks,
and so was invisible at the surface and
could not have been discovered by the sur-
veyors. To drill through it was impossible,
but its exact course was ascertained, and
the fault in the tunnel was blocked by huge
bulkheads.

Then a new boring was made below the
fault, and the line was bent to avoid it,
thus adding more than half a mile to the
expected length.

A Striking Example

Perhaps the most striking example of the
value of mechanised rock drills is that of
the Arlberg Tunnel, six and a half miles in
length, which was bored in three years.
This is only one mile less than the length of
the Mont Cenis Tunnel, which took thirteen
years to complete. The Arlberg tunnel is
26 ft. by 25 ft., and is situated in one of the
most scenic sections of the Austrian Tyrol
railway.

Having myself travelled through all these
tunnels, I would mention that we are not
only impressed by the skill and daring of
the engineers in boring the tunnels, but also
by the amazing skill with which they have
carried the railway lines to these dizzy
heights. The line clings to the side of
lofty cliffs, crosses innumerable bridges at
a great height, and twists and bends among
gigantic crags which almost make one dizzy
to see.

No tourist who has the opportunity
should miss the chance of traversing one of
these magnificent routes.

OUR 1111) USY INVENTORS
The following information is specially supplied to "Practical Mechanics," by Messrs. Hughes & Young
(Est. 1829), Patent Agents, of 9 Warwick Court, High Holborn, London, W.C.1., who will be pleased to send
readers, mentioning this paper, a copy of their handbook, "How to Patent an Invention," free of charge.

Ferric -Furniture
A CRITIC of the design of male dress
"once complained that it consisted
principally of tubes ; man wore tubes on
his arms, tubes on his legs, and a tube on
his head-the top hat. He might now add
that some of our furniture is composed of
metal tubes. An inventor has recently
devoted his energies to the improvement of
this tubular furniture. Impressed with
the fact that an iron chair is not a light
weight, he has devised one in which the wall
of the tube is not of uniform thickness.
He places lengths of tube inside the frame
to strengthen it at the points subject to the
greatest strain. Part of the frame is made
of tubing of greater diameter than the re-
maining portion, and the ends of the latter
are inserted into the former, providing
double thickness. The inventor contends
that an additional advantage of this con-
trivance is that when, in the course of con-
struction, the tubes are bent, the inner
tube does not shift.

This equipment for the home may be
termed re-inforced ferric furniture.

Door and Raft

NUMEROUS
devices have been in-

vented for the benefit of those " in
peril on the sea." Many of these appli-
ances are on the lines of that improvised by
the Swiss Family Robinson. One of the
latest is a door which is convertible into a
raft. The special feature of this floatable
door is that it has a flange and a groove,
providing a gripping means for the ship-
wrecked person, who, like the door, is
unhinged.

A Hidden Advertisement
NVISIBLE writing which reveals itself

I when heated has been in existence for
many years. The principle of this kind of
writing has now been applied to the match.
We are all familiar with the behaviour of
the ordinary match. It begins life straight.
Upon being burnt, it sometimes writhes like
a martyr at the stake, after which it looks
very black, or should do so, as I under-
stand that a neon -like incandescence which

does not die away quickly, is regarded, in a
match, as an imperfection.

An American has taken the tiny wooden
splint which eventually becomes a match,
and has prepared it in such a way as to
minimise distortion, discoloration and re-
duction to a fragile ash. On this slip of
wood there is printed a word or words, which
appear only after the match has been burnt.

This device should afford scope to the
advertiser. There is hardly room for a
slogan, but the name of a proprietary
article might become visible. I can see
more than one possibility in connection with
this device. Apart from its use as a means
of publicity, it could be employed as a
novelty or a game. A variety of hidden
words might be included in a box of matches,
giving an opportunity for guessing com-
petitions.

A Spectacle Shield

THE spectacle case is at times somewhat
elusive. When one wishes to put away

one's glasses, the case is occasionally missing.
Consequently, the spectacles have to be
placed in the pobket without protection,
which imperils the lenses.

In spectacles, as usually made, the side -
pieces both fold down across the back of the
lenses-the side nearer the eyes when the
glasses are being worn. An improved
frame has now been invented, in which one
of the side -pieces is so connected to the
frame that it can be folded down across the
front of the lenses. As a result, the glasses
are shielded back and front, and though
this does not afford a guard equal to the
case, it reduces the possibility of damage.

Good News for Cinema Patrons
I N cinemas, considerable inconvenience is
caused to patrons already seated by late-

comers, who, in order to reach the seats
allotted to them by the courteous usherettes,
have to pass in front of the people in the
same row. As the space between the rows
is limited, it is usually necessary for the
seated folk to stand to allow the late-
comers to pass. This, in turn, obscures the
view of persons in seats behind.

To obviate this inconvenience, there has
been devised a cinema chair which is so
constructed that it allows the sitter to push
the seat portion of the chair backward,
without rising. The movement is effected
by the person seated exerting pressure by
means of the feet.

DYNAMO.

1 CATALOGUES RECEIVED

Multi -Models Ltd.
IN a well -illustrated catalogue issued by
Multi -Models Ltd., of 48 Beak Street,

Regent Street, London, W.1, several ex-
amples of high-class model -making are
listed. These range from perfect replicas
of various locos and coaches in all gauges
from the miniature 00 (or HO) to the large
7i in. gauges. A particular feature of the
products of this firm is the very high stan-
dard of finish, due to the inclusion of a
considerable amount of hand manufacture.
To assist those who make their own rolling
stock various spare parts are obtainable,
including some very fine miniature name
and number plates for locos. These are
perfect replicas and may be obtained in all
gauges from 00 upwards. A very fine range
of brick papers are also available, printed
by a special colour process, and cost only
2d. per sheet, 18 in. by 12 in. For signal,
point, and line control a novel sectional
switch assembly is obtainable and this has
almost universal application. It is made
in various sizes from 00 upwards, and may
be assembled to any desired combination.
The catalogue costs 4d. by post.

A Free Leaflet of New Designs

EVERYONE
who makes things in wood

will be interested to have a new leaflet
offered free by the makers of " Casco," the
new cold -water glue.

This leaflet is part of a new service-
called the " Casco ' Project Plan-started
by the makers to meet the demand for new
designs by homeworkers and schools. The
makers advertisement on page 362 in this
issue tells you where to send for the leaflet.

Lathe Work for Amateurs
Home Mechanics
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THE MODERN MOTOR
ENGINEER

This book places within the reach of the
motor engineer and mechanic a complete
course of technical instruction on every
detail of work in the maintenance, repair,
overhaul and tuning of every kind of motor -
propelled vehicle. The new and revised
edition will be a real boon to the motor
engineer, as it deals with all the most recent
developments, such as the Diesel Com-
mercial Engine, the Pre -selective and Syn-
chromesh Gear Boxes, the Fluid Flywheel,
Fuel Pumps, Hydraulic and Vacuum Brakes,
etc.

HANDLING BREAKDOWNS ON
THE ROAD

A feature of special value is the section
dealing with breakdowns on the road ; here
will be found first-class instruction and
advice as to how repairs in these circum-
stances can be most quickly and effectively
carried out. General repairs are treated in
the widest sense, and instruction is given in
soldering, welding, brazing, sheet metal
work, machining and grinding. Repairs to
radiators, bonnets, lamps and body -work
are also dealt with.

THE SCOPE OF THE WORK
Among the other subjects dealt with are :

The Dismantling, Tuning and Repair of
Engines, Clutches, Carburettors, Gear Boxes,
Axles, Brakes, Accumulators, Batteries,
Magnetos, etc.-Armature Winding-Gar-
age Tools and Mechanical Equipment-
Petrol and Oil Pumps-How to cost Garage
Jobs-The Law's Requirements, etc., etc.
Fault-finding Charts and electrical circuit
diagrams are also included.

THE ILLUSTRATIONS
" The Modern Motor Engineer " is

excellently illustrated, all the illustrations
having been chosen for their practical value
to the reader in following the text. There
are 24 full -page plates and over ',too photo-
graphs and diagrams in the text.

THE MOTOR ENGINEER'S
CHART

Supplied free with the new edition of
" The Modern Motor Engineer " is a
specially prepared Chart which shows by
means of diagrams and tables all the inform-
ation regarding measurements, etc., which
the engineer or mechanic is likely to require
in his day-to-day work.

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

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

Please send me, free of charge, Book-
let, describing " The Modern Motor
Engineer."

Name
Send this form in unsealed envelope

(id. stamp).

Address

MODERN ELECTRIC

WIRING
The New and Revised Edition of " Modern

Electric Wiring " is a practical guide to the
wiring of Private Dwellings, Business
Premises, Factories, and Public Buildings,
for Lighting, Heating and Power, with
chapters on Wireless Practice, Electric
Motors; Talking Picture Equipment, and
Neon Illumination.

The author has had a wide and varied
experience in the practice of wiring, and is
therefore able to describe in detail how every
phase of the work should be carried out.

THE SCOPE OF THE WORK
General Principles of Electrical Con-

ductivity - Materials -Wire Gauges - In-
sulators, Insulation, and Resistances-
Systems of Wiring-Safety Fuses-Illumin-
ation, Heaters, Cookers, Small Motors,
Appliances -Wiring Layouts - Lighting,
Heating, and Cooking-Temporary Wiring
-Measuring Instruments, Meters, and
Mains-Bells and Signals-Domestic Tele-
phones-Testing-Wiring for Wireless In-
stallations-Power Amplifiers, Public Speech
and Talking Picture Equipment-The Work-
shop-Electric Motors and Generators-
Principle of Neon Illumination-Specifica-
tions, etc.

THE WORKSHOP
To the ambitious wireman, anxious

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

THE ILLUSTRATIONS
" Modern Electric Wiring " contains over

27o illustrations, the majority of which are
wiring diagrams, special designed to
demonstrate practical working, and many of
them suitable for use in actual practice.

AN OPINION
Mr. G. B. BENNETT, Tudor Road,

Leicester, writes :
" I am delighted with ' Modern Electric

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

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

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

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

Name
Send this form in unsealed unvelope

(id. stamp).

Address

ENGINEERING

WORKSHOP PRACTICE
This entirely new book provides a com

plete practical course of instruction in every
important branch of engineering workshop
methods, materials, and equipment. It
deals with the underlying principles, crafts-
manship, machines, tools, measuring pro
cesses and machining methods of to -day, and
it will prove indispensable to the engineer,
draughtsman, mechanic, apprentice, and
engineering student. Its scope extends from
simple hand tools to the latest elaborate
machines employed for mass -production
purposes.

DATA AND RECIPES
Apart from the mass of practical instruc-

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

SOME OF THE SUBJECTS
Hand Tools, Measuring Methods, Ver-

niers, Micrometers, Gauges, Optical De-
vices, Fluted and Twist Drills, Grinding
Angles, Drilling Data, Drilling Machines,
Electric Drills, Lathework, Machining of
Metals and Synthetic Materials, Tungsten -
carbidecarbide and Diamond Tools, Lapping,
Honing, Cleaning, Polishing and Rust -
protectionprotection of various metals. Grinding
Operations and Machines, Milling Opera-
tions, Cutters and Machines, Planing,
Shaping, Slotting and Broaching. Plate
and Bar Machines. Gears and Gear Cutting
Methods.Templates, Jigs and Fixtures. Over-
hauling and Adjusting Machines, Millwright
Work, Welding, Brazing and Soldering
Metals, Forging Work. Sheet Metal Work.
Foundry Work. Patternmaking. Press Work.
Engineering Steel and other Metals ; their
properties, Testing, Hardening, Tempering
and Annealing. Engineers' Drawings. Work-
shop Calculations, Data, Hints, and Recipes.

THE ILLUSTRATIONS
The book is lavishly illustrated so that

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

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

119, Clun House, Surrey Street,
London, W.0

Please send me, free of charge, Illustrat
booklet describing " Engineering Worksh
Practice."

Name
Send this form in unsealed envek

(id. stamp).

Address
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You Physical
Energy

in Miles Per 1-1our

Enjoy every
the amount

of funmoment
of your cy

Speedometer.
cling this year

by fitting
Smith Cycle

You can
get a tremendous

out of this neat little instrument.
Miles -

per -hour
and averages

are no longer

matters
of conjecture,

but authentic

whicfacts
h can be clearly

read on

our Cycle Sp
the dial of y

eedo

chro-
Finished in black and

mium, as illustrated,
it

makes a handsome
ad-

dition to any bike's

oBIONABLE

equipment.

YOUR
FOCAL DE,4(

S. SMITH & SONS
(Motor Accessories) LTD.,
CRICKLEWOOD,
LONDON, N.W.2

SMITH'S
GjcleSPEEDOMETER

THESE KITS
BUILD

WONDERFUL
SHOW
MODELS
4 New Splendid

Kits at 4/ -

April, 1937

CUTTY SARK
Length 13/ ins., height 81 ins. Very detailed
model of famous Clipper ship. The full-size
plan is clear and has many detail sketches.
The rigging requires care. Complete kit
includes balsa block for hull, printed sheets
of balsa, spars, two cast metal ships' boats.
anchor, wheel, two capstans, quick -drying
cement, and lacquers. 4yCarriage paid

CARGO STEAMER
Length 14 ins. A fine scale model, very
interesting to build. Full-size plan with
all details. Easily carved hull from block
provided, also five cast metal ships' boats,
spars, funnel, quick -drying cement, and
lacquers. Complete kit.

Carriage paid 4, -
Send Id. stamp for splendid new catalogue
with new kits and MANY SHIP FITTINGS.

When ordering state your nearest Railway
Station if you live in a country district.
(Postage abroad 21- extra, no lacquers sent).

DESTROYER " Preston"
Length 12 ins. Splendid little model
of typical modern fighter. Very de-
tailed full-size plan. Complete kit
includes all balsa needed, spars,
cement and lacquers.

Carriage paid 2Y6

Send your P.O. P. M. SWEETEN LTD.NOW tO Bank Hey St. BLACKPOOL

MOVIE -MAKING
YOU CAN START THIS
THRILLING HOBBY FOR

7,5
DOWN

confidence as using
The Pathe "H " is
popular price. With
payments of 7/5.
SEND FOR DETAILS OF MORE CINE CAMERAS

ON 15 OR 24 MONTHLY PAYMENTS

Think of the scope the
Coronation celebrations
will give you for good
tine films. You'll be able
to get perfect results
with the same ease and

an ordinary snapshot camera.
a splendid instrument at a
F/3.5 £5 5s., or 15 monthly

CITY SALE
& EXCHANGE (1929) LTD.

59/60 CHEAPSIDE, LONDON, E.C.2AND MILEAGE RECORDER
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Overhauling a

Renewing the gilding on the front of the piano.

THE chief troubles affecting most
pianos are dampness, disuse, and mis-
use; the former, however, is more pre-

dominant. In a great measure this is due
to the construction of the modern piano, in
which metal enters into the construction
much more than formerly. People insist
on an iron frame, but in the majority of
cases, they do not realise that this is apt to
encourage dampness. The iron frame of
the piano being extremely cold, admission
of a warm air will cause condensation on
the metal and rust results. A piano does
not improve by being left unused for a
considerable time. It should be in constant
use and then, contrary to popular opinion,
tuning is less frequently required. On the
other hand misuse, caused by children being
allowed to bang on the keys is, of course,
to be avoided. A piano is generally most
used during holiday seasons, when, possibly,
it may receive rougher treatment than
at any other time of the year. Conse-
quently, the following weeks are a good
time to give it an overhaul and thorough
cleaning.

Removing Dust
The first thing to do after opening the

front is to remove all dust which may have
accumulated inside. It may be discovered
then that some rust has made its appear-
ance on parts of the ironwork and steel,
even when nickel or chromium plated.
The best way to treat this is not to remove
it altogether, as this may do more harm
than good, especially in the case of the
wires. The most satisfactory treatment is
to take a piece of coarse cloth, such as felt
or tweed from an old coat, dip it in some
linseed oil and rub as much of the rust
away as possible, at the same time investing
the iron with a protective film of the oil to
prevent further rusting.

On no account should oil or grease be
allowed to get upon the wooden mechanism
of the piano as it may interfere with the
action by causing swelling of the wood. To
assist the smooth working of wooden parts
there is nothing better than dusting a little
of the finest mica powder between the
joints, or any bearings. Black lead was
used formerly for this purpose but mica
powder, or fine French chalk, is better.
Only the bare minimum required should be
used-too much only tends to clog and
impede action.

Hardened Felts
Sometimes the tone of a piano has de-

teriorated through the hardening of the

Although the
Handyman Can.
not Hope to
Overhaul a Piano
as Efficiently as a
Piano Repairer,
he can at Least

enefit by the
Useful Hints

given below
felt on the hammers, more particularly on
those in the centre where the most constant
wear occurs. An improvement can be
effected in this direction by taking a strong
needle and pricking the felt pads as this
lightens them and lets in the air. This is a
matter of patience and the piano repairer
uses a special tool for this job, but as it is

If the tone of the piano deteriorates through the
hardening of the felts of the hammers an improve-
ment can be affected by pricking the felts with

a needle.

not usually available for the amateur, he
may not accomplish the task so speedily,
yet with perseverance he may be successful
in greatly improving the tone.

If, on opening the interior of the piano a

Cleaning the notes of the piano.

385

Piano

Renovating sconces with lacquer.

wire is found to be broken, or other serious
damage has arisen it is not advised here
that the reader should attempt to rectify it
unless possessed of the expert knowledge
requisite for a successful result. Piano re-
pairing is highly specialised work but all
the hints and advice given here can be
carried out by a man of average intelligence,
leaving that which may involve more harm
than good for the trained workman to
carry out.

Cleaning the Keys
A job that the ordinary reader can ac-

complish successfully is the cleaning of the
keys and the case. Unless the keys are
very badly stained and worn it will not be
necessary to remove them to effect an
improvement. Raise the key from the
front, and, holding it firmly with the left
hand, use the other hand to briskly rub over
the key with a piece of felt dipped in
methylated spirit. Each key is taken in
turn and served in the same manner when
the colour will be greatly improved. If a
strong scent of camphor is noticed when
the methylated spirit is applied, it indicates
that the keys are not covered with ivory
but with celluloid.

Renewing Gilding
In cleaning the outside it may be re-

quired to renew the gilding, or some of it.
If the surface of this has worn uneven it
will be necessary to smooth down level
with fine glasspaper. After dusting off
apply with a camel hair brush a coating of
gold size, or white of egg beaten into a
liquid state. When this gets tacky apply
the gold leaf, pressing in with a velvet pad.
When quite dry, the superfluous gold can
be removed with a brush. Only the best
gold leaf is used on pianos and this is
advised here for regilding, especially where
only a little is required.

The cleaning of the case is quite simple
and usually satisfactory if the proper
methods are employed. Some people con-
sider that the application of equal parts of
turpentine and sweet oil gives best results,
but the writer prefers to use only boiled
linseed oil which assists the polish and works
easier. Partially soaked in the oil, but not
made so oily that there is any drip from it,
a piece of felt is briskly rubbed over the
surface and a surprisingly rapid improve-
ment takes place. Dirt is quickly removed
and the grain of the wood shows up as
new.

The only snag that may be found in this
process is in cleaning off the oil. To be a
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success it is imperative that this be thor-
oughly done. One, or two soft dusters
must be briskly applied, preferably warm,
until the case is free from smears. It is
wise not to be sparing in the number of
clean dusters, as the finishing off can scarce-
ly be overdone.

Sconces
If there are sconces it will be necessary to

renovate them. To do this the old lacquer
on them must be removed, and the best
way of doing this is to soak them in petrol
for roughly an hour, away from artificial
light and bright sunshine. The lacquer
will then brush off, and, after drying, the
sconces can be polished with a soft leather.

If carefully done they will be found to
regain their lustre and can then be lac-
quered.

When polishing, no grease must be used
and even finger marks must be avoided, or
the lacquer, when dry, will peel off. To
avoid this, handle them carefully. Before
applying the lacquer, the sconces must be
heated. The correct heat should be too
hot to hold with the fingers but not enough
to make the lacquer sizzle on the metal.
Lacquer being sometimes difficult to obtain
in some parts of the country, it is worth
remembering that clear white spirit varnish
may answer the purpose, but the metal
must be only warmed for this, and then it
takes some time to dry.

Jingling Noises
Do not decorate the top of the piano with

vases of flowers with water in them. Only
call in the tuner when imperatively neces-
sary ; many pianos are spoilt by too fre-
quent tuning. Jingling noises heard in a
piano when played may be due to infre-
quent use. When not due to this they will,
generally, be found to be caused by some
loose article on the top of the instrument or
near enough to it to set up a vibration when
striking one or two particular notes.

During the summer when the piano is
rarely used, damage may be done to the
felts by moths. This can be prevented by
dropping a carbon ball down clear of the
mechanism at each end inside the piano.

L©W TEMFFIRATLEF-SUMIE
FILE -MU CUNSIIIDEIRATEDXS

y F. W. Britton, D.Sc.

Absolute Zero-So Near Yet So Far.
SCIENTISTS have now reached to with-
in three thousandths of a degree of
absolute zero, with the aid of liquid

helium and magnetic fields. It would be
superfluous to refer again to the wonderful
things that can be done through the medium
of liquid air, for this has already been fully
dealt with by the recent well -illustrated
article appearing in this journal (February).
But I want to speak about the peculiar
features of these excessively low tempera-
tures, because the attention of the public
has been drawn to them in the Exhibition
held last March at South Kensington.

Difficulties in Low Temperature Research
Absolute zero means, of course, that

there is at this point a complete absence of
heat altogether ; and really, this degree
does not seem particularly low-only
- 273° C. below the freezing point of
water. It is easy to reach a thousand or
two degrees ABOVE the freezing point, so
why shouldn't we be able to get BELOW it
a paltry few hundred degrees ? Now just
remember how long it took physicists to
attain such low temperatures-the problem
has been wrestled with for over a hundred
years at least. One of the most difficult
factors which confronted experimenters
was that of suitable means for obtaining
high pressures. This came with the advent
of modern mechanical inventions, thus
making it possible to compress air to the
point of liquefaction, then, using this to
liquefy hydrogen, which, in turn, can liquefy
helium, so that, since this represents the
limit of physical liquefaction, we arrive at a
degree above the Absolute zero. Ulti-
mately, it is possible to reach to within
three -thousandths of a degree of absolute
cold as we shall see.

Enormous Pressure Necessary
A good conception of the enormous

pressures needed for gas liquefaction is
given from that of common carbon dioxide
which requires 4,500 lb. per square inch
before it condenses to a liquid. On releas-
ing the pressure on liquid CO, the gas
rushee out and freezes to a white snow, the
temperature being - 80° C. As far as the
properties of liquid air are concerned, we
cannot do better than refer to the article

interesting point was not raised although I
looked carefully for it.

If a length of copper wire is cooled in
liquid air, or better, to several degrees
lower, its conductivity increases enor-
mously-as a matter of fact, if you do this
at a temperature one or two degrees above
absolute zero, the conductivity of the metal
itself becomes absolute-in other words its
resistance is nil. Thus, an electric current
once passed along such a conductor would
circulate for ever.

The question is naturally, how to obtain
a current of electricity in. a closed loop of
copper wire ; obviously the method is by
induction. Consequently, an inductively
excited copper conductor would retain its
induced charge for an infinite period, pro-
vided it was at, or near, the absolute zero.
Whether it will ever be possible to make
such a conductor, we cannot say, but there
is no reason why an alloy may not be pro-
duced in the future which will be far and
away more conducting at normal tempera-
tures and pressures than those in everyday
use.

You can just visualise the great possibil-
ities of a perfect conductor, where the
transmission of electric power is concerned.
It would be quite unnecessary to resort to
high tension in order to overcome resistance,
while applied to dynamos and motors, just
imagine the increased efficiency. However
it is a subject upon which it is premature to
speculate-there are possibilities, we know,
but before they can be realised, untold
difficulties must be surmounted. Mention
of difficulties should bring to our memory
the stupendous job which confronted the
pioneer workers in the isolation of rare
gases .and their liquefaction, and I think
we shall do well to consider their task in
contrast with the novel method employed
in the recent approach to absolute zero.

From Liquid Air to Absolute Zero
On some past occasion, I referred to the

preparation of the rare gases, (PRACTICAL
MECHANICS, September, 1935) and the
manufacture of helium was there shown to
be due to the extremely low temperature of
liquid air. Now helium was first liquefied
by a Dutch chemist, Kammerlingh Onnes,
some years ago, after the gas was discovered

flask fame, did much research on the rare
gases, but was unsuccessful in his attempts
at isolating helium.

Hydrogen was liquefied more than
thirty years ago, and this was the last step
in the process of the liquefaction of helium,
being only 15 degrees above the absolute.
But 15 degrees is 15 degrees and so it has
taken some thirty years to come to the
stage of helium liquefaction-a wonderful
achievement. That stage then, brought- us
to within 1 degree of the absolute zero and
the overcoming of this 1 degree is a terrific
and laborious job which may never be
achieved, but what has been done is this.
The magnetisation of certain crystal struc-
tures causes a very slight increase in tem-
perature, conversely, demagnetisation
causes a drop in temperature. Hence, if a
crystal of this sort (a chrome -alum variety)
is subjected to an intense magnetic field
and cooled with liquid helium until the
temperature is at a minimum, while, at
this point the magnetic field is suddenly
removed, a temperature three -thousandths
of a degree above absolute zero is attained.

Uses of Low Temperature
Perhaps the commonest use of low tem-

peratures is in the preservation of food-
solid carbon dioxide being the most usual
gas-fruit treated to such cold conditions
may be preserved indefinitely, apples es-
pecially benefiting. it is the object of the
Low Temperature Research Station at
Cambridge to produce " new laid " eggs as
a commercial proposition with the aid of
cold, but only moderately low temperatures
are necessary for food storage purposes,
around - 40° C. Another important use
is that of nitrogen manufacture from the
air, a factor so vital in agriculture in the
preparation of fertilisers. Many other
chemical processes will benefit too.

A more recent use has been put to liquid
oxygen. Those elusive particles which
accompany the disintegration of atoms due
to beta -ray bombardment, the neutrons,
are found to acquire far greater activity
when cooled with liquid oxygen. Further
research will no doubt show whether these
neutrons can be profitably used in radiation
technique. Liquid air has been used in
Medicine for the cure of insect bites, while
a very recent therapeutic use to which
solid carbon dioxide has been put, is in the
cure of leprosy, a report of which comes
from Dorpat. The action of these low
temperatures on the skin is similar to that
of intense heat-fulguration taking place,
and it is too, rather difficult to localise any
treatment. In the case of leprosy, how-
ever, the gas not only destroys the disease
along with the surrounding tissues, but
enables the essential bodies which counter

aire,aay IllentlelleCI, W111(41 was mu us an
about them. But unfortunately, one very
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Dewar, the English chemist of vacuum-
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be separated so that they can do their work.

www.americanradiohistory.com



April, 1937 NEWNES PRACTICAL MECHANICS

A Handbook of
Modern Electrical
Practice for the

Working Electrician

GIFT BOOK
Valuable 66 - page
Pocket Book of
Reference Tables
Presented FREE
to all purchasers.

387

Great FREE Offer
to Electrical Engineers
and Electrical Workers

Above is greatly reduced illustra-
tion of the four volumes.

1,480 Pages. 2,000 Articles.
Over 2,300 Photographs,
Drawings, Diagrams, etc.

THE SCOPE OF THE ENCYCLOPEDIA
Well seen in this list of sections on which it was built up.

ACCUMULATORS AND BATTERIES.
APPLICATIONS OF ELECTRICITY.-Industrial,
domestic, medical, scientific, etc., as, for instance,
Agriculture, Cinema Plant Refrigeration, Ultra -
Violet Ray apparatus, Welding, etc.
DEFINITIONS.-An essential group with hun-
dreds of items.
GENERATORS AND MOTORS. A.C. AND D.C.
-Including large and small machines, from the
32,000 kVA. alternator to the tiny fractional
h.p. motor with all accessory machines and
apparatus.
HEATING AND COOKING.-Every form of
modern apparatus described with maintenance
and repair notes.
INSTRUMENTS AND TESTING.-Meters of every
variety now in use, faults and fault location
in cables, wiring, generators and motors, the
best methods of test, and testing instruments.
LAW AND REGULATIONS.-Amply covered
and explained.
LAMPS AND LIGHTING METHODS AND
FITTINGS.-Modern methods, such as Lay
Lighting, Cornice Lighting, Tubular Lighting,
Flood -lighting, and new apparatus, as Hot
Cathode Lamps, fully dealt with.

MISCELLANEOUS: MATERIALS AND SPECIAL
DEPARTMENTS.-Every classification has its
miscellany. Here are included the material.
used in electro-technology ; specialist sections
such as electro-chemistry, electro-metallurgy,
and other matters.
SUPPLY AND TRANSMISSION.-The apparatus,
principles, and methods employed between the
power station and the consumers' terminals.
SWITCHGEAR AND SWITCHBOARD.-The
immense variety of apparatus used for con-
trolling electric power is covered in principal
and detail.
THEORY OF ELECTRICAL PRACTICE.-Put
clearly and simply without incursion into higher
mathematics.
TRANSFORMERS AND RECTIFIERS.-Includes
every variety of transformer, as well as Metal
Rectifiers, Mercury Arc Rectifiers, etc.
WIRELESS OR RADIO WORK.-Discussions
of theoretical principles and their application
in modern radio practice. Instruction is given
on repair and maintenance.
WIRING: METHODS, MATERIALS, AND IN-
STALLATION.-Including cables of all kinds,
mid all the best apparatus and fittings.

WE INVITE YOU TO EXAMINE IN YOUR OWN
HOME, FOR ONE WHOLE WEEK, ABSOLUTELY
FREE OF CHARGE OR OBLIGATION TO PURCHASE

THE ELECTRICAL
ENCYCLOPEDIA

*

General Editor : S. G. Blaxland Stubbs.
Associate Editors : Arthur Arnold, A.M.I.E.E., A.M.I.
Mech.E., Editor of " The Power Engineer." R. A. Bayn-
ton, B.Sc.(Eng.), A.C.G.I. Phillip Kemp, M.Sc.(Tech.),
M.I.E.E., Mem.A.I.E.E., Head of the Polytechnic School
of Engineering. 8. 0. Pearson, B.Sc., A.M.I.E.E. S.
Austen Stigant, M.I.E.E., F.Am.I.E.E. 0. W. Stubbing;
B.Sc.(Lond.), F.Inst.P., A.M.I.E.E.

THE FIRSTAND ONLY
BOOK OF ITS KIND

An Entirely New Work
and on a Novel Plan

THIS comprehensive work contains sound,
up-to-date, authoritative information

written by experts in every branch of the
profession, and covers thousands of problems
and questions of everyday work.

The rapid development of electrical tech-
nology means an enormous increase of oppor-
tunities for the electrical engineer who keeps
abreast of advancing knowledge. YOU can
seize these new opportunities NOW by the
aid of " The Electrical Encyclopedia."
Whatever your particular subject or job
you will find that this work will add to your
efficiency, aid your advance in your pro-
fession and secure certain SUCCESS.

30140Nok

YOURS

DOWN
if kept after

examination

POST THE FREE
FORM TO -DAY !

Just sign and post the form below, and
on acceptance we will send you these four
volumes, carriage paid, to examine for one
week free. You may either return them to
us, carriage forward, within 8 days, to end
the matter, or you may keep them on the
very easy terms outlined on the form.

"PRACTICAL MECHANICS" FREE EXAMINATION FORM
To the WAVERLEY BOOK CO., LIMITED,

96 and 97, Farringdon Street, LONDON, E.C.4.
Please send me, carriage paid, for seven days' FREE examination,

" THE ELECTRICAL ENCYCLOPEDIA," complete in four volumes.
It is understood that I may return the work on the eighth day after I
receive it, and that there the matter ends. If I keep the books I will send
you on the eighth day a First Payment of 2/6, and, beginning 3o days
after, thirteen further monthly payments of 5/- each and a final one of 6/-,
thus completing the purchase price. (Price for Cash on the eighth day, 70/-.)

NAME

ADDRESS

OCCUPATION STATE IF HOUSEHOLDER

PARENT'S SIGNATURE
REQUIRED UNDER 2I DATE

P.M.9. PLEASE FILL IN ALL PARTICULARS ASKED.

*
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ROLL -FILM DEVELOPMENT
MADE EASY
By G. L. Wakefield

An enlargement made from the
miniature print in the left-hand

corner.

T0 the amateur photographer who
develops a roll film only occasionally, a
developing tank is an unnecessary ex-

pense. The job can be carried out quite
successfully in a small pudding basin, as
shown in the photograph, and the results
are as good as those obtained by more
complicated methods.

Fast " chrome " or panchromatic films
are best desensitised before development,
when all the operations can be carried out
in the light of a candle, or a bright yellow
safelight. The desensitising is done by
soaking the film for a minute in a dilute
solution of a special aniline dye, which has
the property of making the emulsion much
less sensitive to light without affecting the
latent image.

There are several of such dyes obtain-
able, and they can be bought, either in
tablet form, or in liquid, from any photo-
graphic dealer. The use of such a dye
removes one of the major difficulties from
development ; that of seeing when the film
has attained sufficient contrast and density.

Development
For development you will need : a dish

containing the diluted desensitiser ; a
small pudding basin containing 6 or 8
ounces of developer ; a bowl of clean
water ; a dish with acid hypo bath.

Here is a suitable developer for all makes
of roll film :

Metol . . . . 20 grains
Hydroquinone . . 60 grains
Sodium Sulphite (crystals). 14 ounces
Sodium Carbonate (crystals) 14 ounces
Potassium Bromide . . 16 grains
Water to . . . 20 ounces

For use, dilute one part of developer with
one part of water. If you have no facilities
for making up your own solutions, a chemist
will make up the required quantity for about
a shilling. The stock solution will keep for
months in a tightly corked bottle.

The acid fixing bath is :

Hypo . .

Warm water .

. 4 ounces
20 ounces

When the hypo is dissolved, and the
solution cool, add 1 ounce of potassium
metabisulphite, and shake until dissolved.

Instructions for dissolving or diluting the
desensitiser will be found on the bottle or
carton. When all the solutions are in their
respective dishes, unroll the spool of ex-
posed film in complete darkness. Remove
the backing paper, and run the film through
the desensitiser, taking care to cover the
whole of it. If the film is held by one end

(Above) A fine
piece of photo-
graphic work
and (Right)
After being
desensitised,
the film can be
handled in the
light of a can-
dle, making it
easy to see how
development is

progressing.

only, and raised and lowered in the dish, the
free end will wind up and unroll by its
natural springiness. After a minute or
more in the desensitiser (according to the
maker's instructions) transfer the film to the
developer in the basin, continuing the up
and down movement's. The film should not
be rinsed between desensitising and develop-
ment.

Printing
After two or three minutes' develoment,

the light can be turned on, either a candle or
a yellow safelight, such as is normally used
for bromide paper. Although the emulsion
is now much less sensitive to light, it should
be treated with respect, and not placed
nearer than two feet to the light until
development is nearly complete.

The density of the film can easily be
judged at this distance. From four to five
minutes at a temperature of 65 degrees
Fahrenheit is sufficient for most films, but
some of the ultra fast panchromatic varieties
need from five to six minutes at this
temperature.

When development is complete, rinse the
film for a moment in clean water, and trans-
fer to the fixing bath. Fix for fifteen
minutes, keeping the film on the move.

Wash for a least half an hour after fixing.
This is best done in a shallow hand bowl ;
clip the film in a loop with a paper clip, the
emulsion side outwards, and let the tap run
slowly until washing is finished. As the
hypo from the film sinks to the bottom iSf
the bowl, empty the water away every five
minutes.

Before hanging the film to dry, wipe the
front and back with a piece of soft, wet
chamois leather to remove any scum that
has collected from the washing water.
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Models Ancient and
Modern

A side view of the finished model of the fire engine ready for the road.

MODELS, ancient and modern, were on
view at this popular trade fair in
February, and drew much admiration

and discussion from the interested visitors
to Olympia.

There were three models of particular
note made by the well-known model -making
firm of Bassett-Lowke Ltd., and exhibited
on their stand, which showed most clearly
the trend in modern craftsmanship.

The first, an li in. to the foot model of the
Rocket, was made for the Royal Scottish
Museum and standing alongside it was a

A view of the finished model showing the suction and
outlets of the motor pump.

working model of the L.M.S. express engine
Royal Scot. Both are to be same scale and
thus represent an interesting comparison
in a century of railway progress.

The Rocket, finished in yellow and black
with white chimney, is as originally con-
structed by George Stephenson in 1829.
It is in section and mounted on a piece of
track, part of which is a replica of the

earlier type with stone sleepers, the re-
mainder showing the later pattern with
wooden sleepers.

Amazing Detail
The overall length of the model is 2 ft.

9 in., and it shows the amazing amount of
detail of this pioneer model very clearly and
attracted much attention at the Fair.

The work of making this museum type
model occupied four skilled men over a
period of three months. Most of the work
was metal work, except the tender, water
barrel and boiler lagging, which was made
in the wood -working shop. The unusually
shaped tender wheels, engine trailing
wheels, cylinders and wheel hubs were all
made from special patterns, and the front
wheels were built up in the metal hub, with
wooden spokes and felloes, and a tyre of
mild steel.

A Difficult Job
The tender, body and barrel were made

from fine grain oak, the wheels of cast iron,
and the fire box from copper. This was
built by hand and has no less than 85
10 B.A. steel stays in it, a very slow and
difficult job as these were all hand -made.
The boiler barrel is made from sheet iron,
the tubes of copper, and the correct number
of copper rivets are in all barrel joints.

by
W. J. Bassett-Lowke,

M.I.Loco.E.

Some Interesting
Models that were on
View at the 1937 British
Industries Fair held at

Olympia

A model of the Dennis Dual Purpose fire engine, in
the course of construction, showing the escape nearly
finished an some of the small parts of the motor in

the near foreground.

A 11 -in. scale working steam model o the Royal Scot exhibited at the British Industries Fair.
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The smoke box is of copper, beaten by hand,
the chimney hand -made in three slightly
conical sections, each fitting into each other,
and the rods are made by hand from steel.
Another very difficult but fascinating job
was the making of the left hand cylinder,
which was in cast iron, with the ports cast in.

The reversing gear is correctly modelled,

be used either as a stationary engine or as a
traction engine.

Model Fire Engine
Lastly and 'probably most interesting of

all comes the exhibition model shown on
Bassett-Lowke's stand of an inch to the
foot Dennis Dual Purpose Fire Engine,

A view of the partly finished to the foot scale model of the Rocket and parts, in the course o
construction.

giving forward and backward movement
with two eccentrics.

All bolts and set screws and nuts on this
model are square, and the sectional part of
the model shows half the number of fire
tubes, the tie rods to straighten the boiler
ends, the steam pipe and dome, and also
the ferrules in the fire tubes.

An Interesting Feature
An interesting feature on the front of the

model is the mercurial pressure gauge used
on early railway engines. The corona at
the top of the chimney was made in a
straight strip from sheet metal, and then
rolled and bent into the correct shape.
Two safety valves are fitted, one dead-
weight and one spring loaded, as' specified
for the Rainhill Trials in 1829, for which
this famous little engine was built.

The second model of the 4-6-0 Royal
Scot, which became so well known from
its trip across America, is about 8 ft. long,
fitted with steam brakes, and capable of
hauling anything between 10 to 15 pas-
sengers on a 7} in. gauge Garden Railway.

A Traction Engine
Standing in a special place of honour on

Bassett-Lowke's stand was a model of the
Burrell Traction Engine that has already
been described in these pages by Mr. F. J.
Camm. This has already become a very
popular stock line and is complete with
every detail, embodying a regulator for
speed control, reverse lever for reversing
the model, pressure gauge, water gauge,
steering wheel, and has a very fine water -
tube boiler capable of maintaining a press-
ure of 80 lb. to the square inch when
working. This is definitely an improve-
ment on any other Traction Engine on the
market, either at the price or even more
expensive. A novel feature is that it can

finished in the vivid red of the L.C.C.
London Fire Brigade, and the latest Fire
Engine in public service, and the Bassett-
Lowke craftsmen were able to show their
versatile capabilities in modelling a fire
engine.

The chassis was wrought in metal, mostly
brass, and the escapes and body constructed
in selected wood with all the fitments,
either in metal or wood carefully made in
the respective departments. The unpainted
model was completely assembled for the
approval of Messrs. Dennis Bros., and then
taken apart again, for plating and painting.
The wheels are hand -made in metal with
special rubber tyres, and the seats are up-
holstered with leather spring cushions.
The windscreen is of glass, and everything
from the tiny detail of the intricate pumps
at the rear to the large erecting wheels is in
truth " realism in miniature."

Model Railway Exhibition

THE Model Railway Club, which two
years ago celebrated its Jubilee, will
shortly be holding its Annual Exhibi-

tion at the Central Hall, Westminster.
Easter falling early this year, the Exhibi-
tion opens on Tuesday, March 30th, and
closes Saturday evening, April 3rd.

All the four Groups of the British Rail-
ways will be represented, each Group having
a large section to itself. Another large
section will be devoted to free-lance
models, i.e. while not representing the rolling -
stock of any British Group, still conform
strictly to Railway practice. There will be
working lay -outs in various scales and
gauges where trains may be seen in motion,
controlled from a central point, and all
faithfully carrying out real practice in
miniature.

There will also be a section composed of
Models of historical railway interest, and
another of antiques of railway interest on
loan to the Club. Altogether this Exhibi-
tion should not be missed, and no one pay-
ing the Club a visit will for a moment regret
doing so, on the contrary, he will probably

A photograph of the finished model of the Rocket showing the side of the engine fully modelled.

Workers in both wood and metal were
employed over eight weeks in constructing
this model, which contains every detail
although it does not actually work.

be greatly impressed by what can be ac-
complished by the amateur, and possibly
join the ranks, constantly growing, of the
model railway maker and builder.
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The G.E.C. television receiver,
showing the internal construction.

N the television section of the G.E.C.
research laboratories at Wembley,
Middlesex, is a room that is probably

the most dust -proof in the world.
In this room is conducted one of the

most delicate operations in the manufacture
of a television set. It is the spraying of
fluorescent powder on to the almost flat
end of a glass tube which is to form the
screen on which the picture is produced.

It is this tube, known as a cathode-ray
tube, which is at once the most costly and
the most important part of a television set.

The tube is about 28 in. in length ; it is
cylindrical in shape at the lower end, after
which it widens out into a pear shape, the
base (which in the finished set is the screen)
having a slightly convex surface, although
this fact is not obvious to the viewer when

In the Cathode -Ray Tube the following funda-
mental operations take place (see diagram) ;
I. EMISSION OF ELECTRONS

This is obtained from an Indirectly Heated
Cathode (C), similar in principle to that common
with A.C. mains valves.
2. FOCUSING OF BEAM

This is effected by means of an electric field (F)
of such shape that it causes the divergent beam
of electrons coming from the Cathode to be changed
into a convergent beam, in the same way as a beam
of light passing through a convex lens. The focusing
electrode design has required long research into
the subject now known as " electron optics " and
has resulted in an exceedingly accurately focused
and bright spot.
3. ACCELERATING THE BEAM

An electrode of high positive potential, called
" accelerator " (or sometimes " anode ") (A.), is
so placed as to give the beam of electrons an
exceedingly high velocity (70 million miles per
hour). The electrons thus acquire considerable
energy, which they give up to the fluorescent
screen when they impinge on it, thus producing
a bright spot of light (S).
4. DEFLECTION OF THE BEAM

The focused beam of electrons is made to traverse
the fluorescent screen in both a horizontal and
vertical direction by means of electrodes known as
"electric deflectors" (X,%., Y1lT2). The focused
electron image is displaced horizontally in the
range of 6,000 to 10,000 repetitions per second
(line frequency), and also vertically in the range
of 25 to 50 repetitions per second (image frequency).

How a Television
Screen is Made

By F. Goddard
An Explanation of One of the Most
Delicate Operations in the Manu-

facture of a Television Set
watching a trans-
mission.

At the narrow
end of the tube is a
cathode, from
which a stream of
electrons is directed
on to the screen,
which, being coated
with fluorescent
powder, lights up
and thus gives a
picture.

Fluorescence
Zinc sulphide is

the chemical most
commonly used to
secure the fluores-
cence, but there are

other compounds mixed with it. The pro-
portions of these must be accurate within
one -thousandth of one per cent.

Actually, different mixtures give slightly
different tones of colour to the picture.
The G.E.C. were experimenting on this
point for a considerable time before tele-
vision transmission became regular. A
great many different mixtures were tried
out before the exact proportions at present
used were decided upon.

The spraying of the fluorescent powder
on to the surface of the tube is quite as
" finicky " a job as mixing it, for the layer
must be absolutely even. It is for this
reason that the spraying is conducted in
a dust -proof room. The slightest irregu-
larity-even a particle of dust-would
distort the picture.
The Dust -proof Room

The dust -proof room in which the
spraying is conducted has to be free, not
only of the kind of dust that the house -wife
sweeps up in the morning, but of dust so
minute that only the most powerful
scientific instruments can detect it.

MODULATOR

CATHOD
HEATER ACCELERATOR

FOCUSSING ELECTRODES

CONVERCIN
FIELD

The fluorescent powder is made to adhere
to the tube by the use of waterglass.

The speed at which the screen is bom-
barded with electrons is 70,000,000 miles
an hour. The cathode-ray tube, being
completely evacuated, has to be able to
stand terrific strain. In order to combat
this strain the shape of the tube is mathema-
tically worked out and each tube is sub-
jected to a water pressure of over two tons
before being passed as perfect.

Between the cathode and the screen are
several complex electrical devices, including
focusing electrodes which act as a lens, and
deflectors where the tube widens.

These devices serve to deflect the rays
from the cathode in such a way that they
will cover the whole screen.

Unlike a newspaper picture, which is
composed of a large number of minute dots,
a television picture is composed of hori-
zontal lines. These lines are either 240
or 405 in number, according to the system
of transmission used, and they are traced
at the colossal speed of 7,500 miles an hour.
There is some danger of the picture being
distorted by electrons re -bounding from the
screen after bombarding it. This danger
is eliminated by coating the sides of the
tube with graphite.
3,980 Parts

The cathode-ray tube is by no means
the only costly item in a television set.
To give an idea how true this is, the stan-
dard 23 -valve G.E.C. set contains no fewer
than 3,980 parts ; the set which incor-
porates an all -wave radio receiver contains
an additional 2,000 parts.

The cathode-ray tube is, however, a very
expensive item indeed to manufacture
under present conditions, although, for
some time before the B.B.C. began giving
regular transmissions, the G.E.C. were
manufacturing sets on a regular produc-
tion basis in the same way as the famous
G.E.C. wireless sets are made.

EVACUATED GLASS BULB

ELECTRON SEAM FLUORESCENT

DEFLECTORS,
FINAL VERT, NORZN,

ACC LERATOR

Cli M A, 3 Y3 Y, X,

Details of the cathode-ray tube.
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Fig. 1.-An exposed view, showing the secret V-shaped compartment.
When the compartment is swung inside the box, the back of it becomes

the panel on the back of the box.

PEOPLE frequently talk about " the
box trick " as if there were only one
trick that could be done with a box.

Actually, boxes of one kind or another
form one of the most valuable sections
of a conjurer's stock in trade. By the use
of ingeniously contrived false bottoms,
flaps, secret linings, and other devices
boxes may be constructed to make articles
disappear, change into other articles,
multiply, appear, change colour, in fact do
almost anything that looks as if it couldn't
be done.

For Producing Articles
Fig. 1 shows a view, which the audience

naturally are not allowed to see, of a box
designed primarily for producing various
articles after the spectators have seen
that it is empty. Some conjurers use a
box of this kind to introduce magically
the various things required for their
tricks, casually showing the box empty
now and again, but always finding in it the
particular thing they want for the next
trick, such as a handkerchief, ball, pack of
cards, and so on.

The box has a let -down front and a
hinged lid. The back of the box, when it
is shown empty, is actually the front of a
V shaped compartment which in the

m ys TERIOW BOXES

illustration can be seen tilted
through the back of the box.
When the box is closed, this
compartment is tipped inside
and the back of the com-
partment then becomes the
panel on the back of the box,
as shown in Figs. 8 and 9.
The box may now be turned
round to show all sides and
when the lid is again lifted
the articles concealed in the

secret compartment are produced.
By reversing the process anything that

can be tucked into the compartment
while it is within the box can, of course, be
made to disappear by tilting the compart-
ment to the back. It should be noted
that the compartment is not the full width
of the box, a small margin
being allowed at each side to
prevent the audience seeing
round the box and catching
a glimpse of the secret re-
ceptacle. When performing
with an audience very much
at the sides, the conjurer
holds the box with one hand
at each side so that his arms
help to mask the presence of
the V-shaped compartment.

A Drawer in a Case
Another very simple but

effective box is illustrated in
Fig. 2. This is simply a drawer in a case.
The drawer is pulled out and shown to be
empty, closed and opened again, and it is
instantly filled with toys, flowers, or any-
thing the conjurer likes to put there.

In this case the secret is just an inner
lining to the drawer. The drawer proper
has no back and by means of a hole in the

Fig. 6.-End section of box,
showing operation of flap.

Fig. 2.-The lining of the drawer containing the article to be produced,
is here shown half -way out. Actually the front of the lining would Fig. 7.-Box with hole in
be close against the front of the drawer. Note the turned over edges removable base which controls the

of the drawer which hide the edges of the lining. opening and closing of the flap.

ing operation
cage have been

__Sy Norman Hunter
(The Wet/ -known Conjurer of Maskelynefs Mysteries Fame)

Clever ideas that Enable Conjurers

bottom of the casing, the lining may either
be held within the casing or be pulled out
with the drawer.

The box may be constructed of either
wood or cardboard. Fig. 10
shows the general principle. By r -
inserting a finger of the hand
holding the case through the
hole, the inner lining, into which
have been packed the things to
be produced, is held back and
the outer drawer alone comes
out. The front of the lining
appears to be the back of the
drawer. To make all secure the
insides of the case, lining and

Fig. 3.-Diagram show -
of sliding bottom. The wires of the

omitted for the sake of clearness.

drawer, are painted dead black
also the outside of the lining.
The drawer having been closed, it is only
necessary to remove the retaining finger and
pull out the drawer when the lining will
come with it, thus filling the drawer. In
the illustration the lining is shown half-
way out.

The Lining
The outer casing has a small strip of

Fig. 8.-(Above) The back
of the compartment forms
the back panel of the box.

4

t

to clo the 4pparently Impossible

wood or cardboard along the inside of the
bottom edge at the front, to butt against
a similar strip fastened to the under part
of the back of the outer drawer. These

strips prevent the drawer being
accidentally pulled right out.

Such a box will easily produce
or vanish anything placed into
the lining. All that it is neces-
sary to do is to hold back the
lining at the proper time. Small
scraps of paper dropped into the

Fig. 4.-The cage being removed from the trick box.
Note the sliding bottom which has here been held at
the top to show the position it occupies while the cage
is in the box. It drops down as the cage is lifted out.
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Fig. 5.-An end section,
showing inner lining and cage in position.

outer drawer can be changed to paper
lanterns or dolls, or each scrap of paper may
be made to fill itself with a sweet. To do
this, fill the lining with wrapped sweets, show
the drawer empty as described, drop into the
outer case a few wrappings taken from
similar sweets. Close the drawer, open it
again and there are your mysterious sweets.
Needless to say, nothing bulky must be

Fig. 9.-(Below) An end section of
the box, showing how the V-shaped

compartment swings in or out.
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placed in the outer drawer or
the apparatus cannot be
closed or operated properly.

A clever method of in-
creasing the effect produced
by this box is to wrap some
article, say a gollywog, in a
patterned silk handkerchief
and conceal it in the lining.
Show the drawer empty and
place a similar handkerchief
into the outer drawer. When

the box is closed the empty handker-
chief is crushed between the front of the
drawer and the lining and the gollywog,
appearing in the drawer wrapped, ap-
parently in the same handkerchief as
was just put into the box, makes a
very puzzling problem indeed.

It should be noted that the top edges
of the outer drawer are turned inwards
to mask the edges of the lining (see
Fig. 11).

Of Different Construction
Of totally different construction is the

box shown in Figs. 12 and 13. There is
no lid and the bottom is removable.
The audience are allowed to look through
the box, which seems to offer no pos-
sibility of concealing anything, yet,
when the box is placed on its base, which,
by the way, may be of glass set in a
narrow wooden frame, an incredible
quantity of silk handkerchiefs, flags,
and similar articles may be produced
from it.

Fig. 13 reveals the secret which is further
explained by Fig. 6. One side of the box
is hollow and is closed by a metal flap,
hinged at the bottom inside the box and
held in position by a small turn button.
The space thus provided in the thickness
of the box accommodates
the load and, surprising as it
may seem, about twenty

Fig. 12.-A box with a removable glass bottom. The fingers of
the hand holding the box are on the catch, ready to push it up and

release the secret flap.

handkerchiefs each eighteen inches square,
if they are of fine silk, may be packed
conveniently into the hollow side of a box
measuring about nine inches by six, the
sides being half an inch thick.

In operation the box is held in one hand
and the base in the other. The fingers of
the hand holding the box slide the turn
button up so that when the box is placed
upon its base the flap, forced by the load
behind it, drops inwards and renders the
articles get -at -able.

The Flaps
The idea is often carried a step further

by providing the box with flaps to each of
its long sides so that a double load may be
produced. Another development is the
use of a wooden removable base having a
hole in it. A finger of the hand holding
the box may be introduced through this
hole and close the flap from below as
required (Fig. 7.) The box may then
be used for a series of bewildering little
illusions ; a handkerchief is produced
from the apparently empty box, vanished
and found in the conjurer's pocket (actually
a duplicate previously placed there).
It is dropped back into the box and changes
colour (the original handkerchief being
left behind and one already in the secret

Figs. 10 and 11.-(Above) The lining left in the case and the drawer Fig. 13.-The box fitted to its removable transparent base and the flap
pulled out empty. (Below) The lining part of the way out, as shown in Fig. 2. released, showing the load ready to be produced.
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Fig. 1.-An exposed view, showing the secret V-shaped compartment.
When the compartment is swung inside the box, the back of it becomes

the panel on the back of the box.

PEOPLE frequently talk about " the
box trick " as if there were only one
trick that could be done with a box.

Actually, boxes of one kind or another
form one of the most valuable sections
of a conjurer's stock in trade. By the use
of ingeniously contrived false bottoms,
flaps, secret linings, and other devices
boxes may be constructed to make articles
disappear, change into other articles,
multiply, appear, change colour, in fact do
almost anything that looks as if it couldn't
be done.

For Producing Articles
Fig. 1 shows a view, which the audience

naturally are not allowed to see, of a box
designed primarily for producing various
articles after the spectators have seen
that it is empty. Some conjurers use a
box of this kind to introduce magically
the various things required for their
tricks, casually showing the box empty
now and again, but always finding in it the
particular thing they want for the next
trick, such as a handkerchief, ball, pack of
cards, and so on.

The box has a let -down front and a
hinged lid. The back of the box, when it
is shown empty, is actually the front of a
V shaped compartment which in the

m ys TERIOW BOXES

illustration can be seen tilted
through the back of the box.
When the box is closed, this
compartment is tipped inside
and the back of the com-
partment then becomes the
panel on the back of the box,
as shown in Figs. 8 and 9.
The box may now be turned
round to show all sides and
when the lid is again lifted
the articles concealed in the

secret compartment are produced.
By reversing the process anything that

can be tucked into the compartment
while it is within the box can, of course, be
made to disappear by tilting the compart-
ment to the back. It should be noted
that the compartment is not the full width
of the box, a small margin
being allowed at each side to
prevent the audience seeing
round the box and catching
a glimpse of the secret re-
ceptacle. When performing
with an audience very much
at the sides, the conjurer
holds the box with one hand
at each side so that his arms
help to mask the presence of
the V-shaped compartment.

A Drawer in a Case
Another very simple but

effective box is illustrated in
Fig. 2. This is simply a drawer in a case.
The drawer is pulled out and shown to be
empty, closed and opened again, and it is
instantly filled with toys, flowers, or any-
thing the conjurer likes to put there.

In this case the secret is just an inner
lining to the drawer. The drawer proper
has no back and by means of a hole in the

Fig. 6.-End section of box,
showing operation of flap.

Fig. 2.-The lining of the drawer containing the article to be produced,
is here shown half -way out. Actually the front of the lining would Fig. 7.-Box with hole in
be close against the front of the drawer. Note the turned over edges removable base which controls the

of the drawer which hide the edges of the lining. opening and closing of the flap.

ing operation
cage have been

__Sy Norman Hunter
(The Wet/ -known Conjurer of Maskelynefs Mysteries Fame)

Clever ideas that Enable Conjurers

bottom of the casing, the lining may either
be held within the casing or be pulled out
with the drawer.

The box may be constructed of either
wood or cardboard. Fig. 10
shows the general principle. By r -
inserting a finger of the hand
holding the case through the
hole, the inner lining, into which
have been packed the things to
be produced, is held back and
the outer drawer alone comes
out. The front of the lining
appears to be the back of the
drawer. To make all secure the
insides of the case, lining and

Fig. 3.-Diagram show -
of sliding bottom. The wires of the

omitted for the sake of clearness.

drawer, are painted dead black
also the outside of the lining.
The drawer having been closed, it is only
necessary to remove the retaining finger and
pull out the drawer when the lining will
come with it, thus filling the drawer. In
the illustration the lining is shown half-
way out.

The Lining
The outer casing has a small strip of

Fig. 8.-(Above) The back
of the compartment forms
the back panel of the box.
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wood or cardboard along the inside of the
bottom edge at the front, to butt against
a similar strip fastened to the under part
of the back of the outer drawer. These

strips prevent the drawer being
accidentally pulled right out.

Such a box will easily produce
or vanish anything placed into
the lining. All that it is neces-
sary to do is to hold back the
lining at the proper time. Small
scraps of paper dropped into the

Fig. 4.-The cage being removed from the trick box.
Note the sliding bottom which has here been held at
the top to show the position it occupies while the cage
is in the box. It drops down as the cage is lifted out.
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Fig. 5.-An end section,
showing inner lining and cage in position.

outer drawer can be changed to paper
lanterns or dolls, or each scrap of paper may
be made to fill itself with a sweet. To do
this, fill the lining with wrapped sweets, show
the drawer empty as described, drop into the
outer case a few wrappings taken from
similar sweets. Close the drawer, open it
again and there are your mysterious sweets.
Needless to say, nothing bulky must be

Fig. 9.-(Below) An end section of
the box, showing how the V-shaped

compartment swings in or out.
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placed in the outer drawer or
the apparatus cannot be
closed or operated properly.

A clever method of in-
creasing the effect produced
by this box is to wrap some
article, say a gollywog, in a
patterned silk handkerchief
and conceal it in the lining.
Show the drawer empty and
place a similar handkerchief
into the outer drawer. When

the box is closed the empty handker-
chief is crushed between the front of the
drawer and the lining and the gollywog,
appearing in the drawer wrapped, ap-
parently in the same handkerchief as
was just put into the box, makes a
very puzzling problem indeed.

It should be noted that the top edges
of the outer drawer are turned inwards
to mask the edges of the lining (see
Fig. 11).

Of Different Construction
Of totally different construction is the

box shown in Figs. 12 and 13. There is
no lid and the bottom is removable.
The audience are allowed to look through
the box, which seems to offer no pos-
sibility of concealing anything, yet,
when the box is placed on its base, which,
by the way, may be of glass set in a
narrow wooden frame, an incredible
quantity of silk handkerchiefs, flags,
and similar articles may be produced
from it.

Fig. 13 reveals the secret which is further
explained by Fig. 6. One side of the box
is hollow and is closed by a metal flap,
hinged at the bottom inside the box and
held in position by a small turn button.
The space thus provided in the thickness
of the box accommodates
the load and, surprising as it
may seem, about twenty

Fig. 12.-A box with a removable glass bottom. The fingers of
the hand holding the box are on the catch, ready to push it up and

release the secret flap.

handkerchiefs each eighteen inches square,
if they are of fine silk, may be packed
conveniently into the hollow side of a box
measuring about nine inches by six, the
sides being half an inch thick.

In operation the box is held in one hand
and the base in the other. The fingers of
the hand holding the box slide the turn
button up so that when the box is placed
upon its base the flap, forced by the load
behind it, drops inwards and renders the
articles get -at -able.

The Flaps
The idea is often carried a step further

by providing the box with flaps to each of
its long sides so that a double load may be
produced. Another development is the
use of a wooden removable base having a
hole in it. A finger of the hand holding
the box may be introduced through this
hole and close the flap from below as
required (Fig. 7.) The box may then
be used for a series of bewildering little
illusions ; a handkerchief is produced
from the apparently empty box, vanished
and found in the conjurer's pocket (actually
a duplicate previously placed there).
It is dropped back into the box and changes
colour (the original handkerchief being
left behind and one already in the secret

Figs. 10 and 11.-(Above) The lining left in the case and the drawer Fig. 13.-The box fitted to its removable transparent base and the flap
pulled out empty. (Below) The lining part of the way out, as shown in Fig. 2. released, showing the load ready to be produced.
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compartment removed instead). The
handkerchief can then be multiplied into
half a dozen which in turn may be changed
to a flag, which eventually becomes a
shower of flower petals. The changes are
simple, being effected merely by having
the necessary articles packed into the
hollow sides and producing them at the
right times, leaving the other things in
their place.

Then there is a large box, about a foot
or more square, having a flap in each of its
four sides. Such a box is usually made in
sections and put together in view of the
audience, after which the flaps are released
one after the other and the articles behind
them are produced.

Producing a Bird Cage
In Fig. 4 can be seen a box constructed

to produce a bird cage with a bird in it.
The box is shown empty and articles
may be placed into it, after which

a magic pass suffices to change the
contents into the bird cage seen in the
photograph.

The box has two lids and is constructed
with an inner lining, as shown in Fig. 5.
The cage is bottomless and a separate
sliding bottom is fitted which can be
pushed up to within an inch or so of the
top, leaving just room for the imitation
bird (Fig. 3). The cage fits over the inner
lining of the box, the sides of the cage
going between the outer walls of the box
and the walls of the lining (see Fig. 5).
When the corresponding lid is closed, the
box may be shown, from the other end,
and appear to be quite empty though
actually the audience are looking into
the lining. The box having been filled
with whatever it has been decided to use,
the lid is closed and the box turned com-
pletely over in the act of placing it upon a
chair. When the box is again opened the
now uppermost lid is lifted and the cage

taken out. As the cage is removed the
bottom sinks down into its proper place
and the dummy bird drops down and
swings on its perch, being attached to the
top of the cage with string. The cage
should not be hung up, which might
cause the audience to imagine that it was
collapsible, but stood on the box, the lid
being closed for this purpose. This not
only proves the solidity of the cage, but
prevents any member of the audience from
catching a glimpse of the lining, the closed
end of which might now be visible to persons
standing or sitting near the performer.
For safety's sake the interior of the box
at both ends should be painted dead
black.

A box like this is frequently used in
combination with some other piece of
apparatus, the articles placed into the
box to start with, or rather duplicates of
them, being reproduced from the other
trick property.

The New Unit Station development in 00 Gauge.

Latest Developments in Model
AT the British Industries Fair, Messrs.

Trix Ltd. were showing on their stand
a full range of samples of the new

" Many -ways " Station Buildings.
These are made on the unit principle and

are very ingeniously built so that they
make up practically any form of station,
either terminal, through or wayside. The
goods depots, warehouses, engine and
carriage shed all have an excellent modern
appearance. They have been designed by
Mr. E. W. Twining on the lines of the
modern Southern Railway Stations now
being built.

Messrs. Bassett-Lowke Ltd. expect to
have these on sale in October next ready
for the winter season.

This season, a new method of packing
has been introduced. Single trams are now

packed in special Celilynd boxes with a
space provided for the other train which
may be added later. With this innovation,
of course, the great advantage is that you
can make a trial with one set of rolling
stock without incurring the expense of two
trains.

We also note that Trix rails are now put
up separately in their own boxes in a wide
variety of complete formations, enabling
anyone to choose with ease the track lay-
out he most prefers. A well -illustrated
booklet, entitled " The T.T.R. Permanent
Way Manual," is also included in each box
of rails.

Hambling's

Model railway enthusiasts contempla-

ailways
ting the building of a realistic minia-
ture railway would do well to consider the
possibilities of the " 00 " gauge layout,
with a track gauge of only in. A compre-
hensive range of locos, rolling stock, and
accessories for this gauge is given in the
latest list (No. 52/1937) issued by A. W.
Hambling & Co., 10, Cecil Court, London,
W.C.2. The miniature locos are electrically
operated, and complete electro-motors are
listed, and also separate parts of the me-
chanism. A large number of blue -prints
are also listed, giving particulars of various
designs of locos, permanent way layouts,
and buildings. There is also an interesting
range of lineside and station accessories
which just give that finishing touch of
realism. The list, which runs to 40 pages,
is priced at 4d.
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MODEL AIRCRAFT SUPPLEMENT

You Can Win Contests if you read
"e Model Aeroplane Constructor

P RICE
S IXPENCE
MONTHLY

This journal deals fully, and n an interesting manner, with all
phases of Model Aeroplane Construction. You are kept up-to-
date with all the latest methods of building. It will keep your
interest alive ! It will help you to win contests ! ! It is the
magazine you need ! ! !

In the April Issue-Now on Sale !
* THE SKYROCKET PETROL PLANE

Third article of a series on constructing a record -holding Petrol plane.
Designed by A. E. Brooks, this plane is an all-weather Hying certainty.
Back issues obtainable, see back page April issue.

* "THINGS TO COME" FLYING SCALE MODEL
A large -size flying scale model of the Pterodactyl -type plane which was featured
in the famous film " Things to Come." Full-size plans.

* ALL THE CLUB NEWS * ESSENTIALLY
USEFUL HINTS AND TIPS, for the beginner
and the experienced

On Sale at all newsagents and bookstalls, price 6d., or direct from
the Publishers, 7d. post free. The Model Aeroplane Constructor

(Publishers) Ltd., 85, Manor Road, Wallington, Surrey.

BE " UP-TO-DATE " WITH YOUR HOBBY

IT'S IN THE AIR!
BUILD MODEL PLANES THAT FLY

You cannot do without

" THE NEW MODEL AEROPLANE MANUAL "
"The most comprehensive book on the subject " 3s. 4d. post paid

The finest Designs, Kits, and Materials, etc., for
building successful flyers are described in

"THE PREMIER GUIDE" & FULL PRICE LIST
Send at once to 4d. post paid

PREMIER AEROMODEL SUPPLIES
2a HORNSEY RISE, LONDON, N.l9 'Phone: ARC 2376

FOR PETROL
ENTH USIASTS

The New British Baby, 2.3
c.c. two-stroke engine, THE
" SPITFIRE." A robust and
yet midget engine that per-
mits really small portable
models being built. Thrust

lb., runs upright or in-
verted. Petrol tank casting
bolted on to crankcase, with
reversible filler when engine
inverted. Complete with
condenser, 1.4 oz. coil, etc.

Price / 4 / 0
Carriage I/o.

mountings for Petrol Models.
Send for our ART CATALOGUE.

Price 6d., Post Free.

TR "GLOSTER GLADIATOR

KITSBlueprints, cast props, and Gloster Gladiator, 16" span 5/6, carriage 6d. Hawker Fury,
15r span 5/-, carriage 6d. Hawker Fury, 22' span 10/6.
carriage 9d. Arrow Active Biplane, 24' span Mg, carriage
9d. Leopard Moth, 22' sp. 7/6, carriage 9d. Complete
and varied range of Kite, see our Catalogue, price 6d.

KANGA AERO MODELS I Colonnade Passage,
New St., Birmingham

CALL AND SEE OUR DISPLAY, CENTRE OF TOWN, NEAR THEATRE ROYAL

HEALTHY MANHOOD
Professor Caine's Curative Course (Illustrated), entitled "Philosophy of Health," tells
you how to regain your vigour, how to stop excesses, overcome symptoms eman-
ating from bad habits. This Course should be adopted by all who desire to escape
from the thraldom of undesirable habits and obtain a Restoration of strength and
health. It gives the Natural Method by which a restoration is obtained. Exercises
for muscle building are given. Price complete 5/- Post Free. Sent strictly
confidential:- Established since 1907.

 PERCIVAL CARNE
(PcHurTluCRAILsT) CRAHRIWDIBFIFNAs,w.

NORTHERN MODELS
Wish to introduce themselves to readers of " PRACTICAL
MECHANICS," and solicit enquiries for HO, 00, 0, or r gauge
goods. A large stock is carried and deliveries can be promptly
made. Our 00 EXACT TO SIZE Blue Prints with PLAN
are now adopted as Standard by the trade. Write for lists,

enclosing stamp to:

17, FRESHFIELD ROAD, HEATON MERSEY, Lancs.
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THE NORTHERN MODEL AIRCRAFT
ESTABLISHED 191

THE OLD FIRM
for NEW LINES

We are not just importers of
American Kits -our experience is as
old as the Sport and Science of Model
Aeronautics.

Our 1937 CATALOGUE and HAND-
BOOK has been held up for the
inclusion of lots of new lines. It will
be ready in early April. Nothing to
equal this has ever before been
Published.
Sent to you
post free 4d.

37A FOUNTAIN
STREET,

MANCHESTER

11 II  II IIII    

NEW ! Cherry -wood Pro-
pellers for Power Models.
Specially designed for various
engines. Small engines, 4 c.c., 12"
& 122" diam., 3/6, 3/9. Baby
Cyclone, 6 c.c., 13" diam., 4/-.
Brown Junior, 10 c.c., 14" diam.,
4/4, all post free.

1937 Model Aeronautics Year
Book, by Frank Zaic. 160 pages,
83 plans, Petrol, Outdoor, Indoor
and Gliders. 4/-, post 4d.

BOND'S
GEARS.

\.rtf

Model Aeroplane Supplies
are

The Finest Procurable
All the latest designs for the Wakefield Cup will require
gears. We make the finest precision involute cut gears on
the market. All will mesh together so that many ratios
can be made up. All gears are machined solid with the
large boss and fit shafts.
Brass wide teeth g" diam. diam. diam.

4d. 5d. 6d.
Steel r wide teeth r diam. diam. f" diam.

3d. 3d. 4d.

WHEELS.
Celluloid Balloon Type.

Diam. I" It" 1r
Price 6d. pair 8d. pair

Aluminium with Cork Balloon Tyres.
Diam. I i" 21"
Price 1/8 pair 2/9 pair 3/9 pair

1/- pair

3"

PROPELLERS. Special Lightweight Duration Props.
Made of Light Basswood.

Size 6" 8" 10' 12' 14"
Price 1/6 1/9 2/3 3/6 4/3

BALSA KNIVES. The perfect knife for cutting all Balsa
wood, etc.

Price 9d. complete.
Spare blades 9d. for three.

BALSA WOOD Best Grade
x r x 3 ft. 6d. r x r x3 ft. 8d. x fig" x 3 ft. Id,
x x aft. Id. rx 3 ft. lid. r x x aft. lid.

I x 2r X I ft. I/. Other sizes see catalogue
JAP TISSUE. Size 20" x 30" Price lid. sheet.
BAMBOO TISSUE. Size 24" x 36" Price 4d. sheet.
RUBBER. 1' x r Price 9d. doz. yds. 12" x r Price 1/2 doz. yds.
DOPES. Clear, 6d. tin. Red, Blue, Silver, 9d. tin.
BANANA OIL. Price 6d. tin.

Postage extra in all cases.
We advise that wood should be cut into 18" lengths for safety.

Send for Bond's Illustrated 200 -page Catalogue. Price 6d., it will interest you.

BOND'S 0' EUSTON ROAD LTD.
254 EUSTON ROAD, LONDON, N.W.I

Phone. EUSton 3780. Established 1887.

COMET KITS for Good Flights

GLOSTER GLADIATOR. Wingspan 18 ins. Length 14 ins. Auto -line-up Fuse-
lage. Shock -absorbing Undercarriage. Very large clear plan, with all scale details,
showing undercarriage works. The kit is complete :- balsa, shaped flying
prop, cement, silver dope, clear shrinking dope. Complete kit carriage paid

BRISTOL FIGHTER F2B.
Wingspan 15 ins. Length 10 ins.
Detailed plan makes a really fine
flying model. Kit has everything
needed, balsa, quick -drying
cement, shaped balsa flying prop,
printed insignia, Japanese 2/
tissue, etc. Carriage paid

HESTON PHOENIX.
Wingspan 18 ins Length 10 Ins.
Retractable landing gear with
locking control. The plan is very
clear. Comet Auto -line-up fuse-
lage. Kit is absolutely 3/6complete. Carriage paid
di Send two Id. stamps for illus-

trated."' catalogue.

SEND YOUR

P.O. NOW
10

P. M. SWEETEN Ltd.
Bank Hey St., BLACKPOOL

11111111111111111111

M. S . S . VALUE KITS
SCIENTIFIC, IMP AND

BUNCH KITS
These are outstanding examples of value: -

HI -FLYER, 20 -in. kits, 23 Models. Each .. 3/3
Four new id-VaRtis have been added to the series. These have
MOVABLE CONTROLS, but price remain, the same : namely .. 8/8

New models are Hell -Diver : Monocoupe 90A  Waco Fl and Waco Custom Cabin.

Flying Weather is Now Coming!
BUNCH CADET, 20 -In. span, al ; 30 -in. open. 9/ -
IMP KITS. 16.1n. span, 6 Models, V-.
HI -FLYER De Luxe, 4 Modele,26.In. span. Ea.8/6
" Mr. Mulligan" SCIENCE KIT, 25 -in. span,
movable control., bridge type landing gear. Com-
pletest Kit on the market. 9/-. The Splendid
MONOCOUPE 90A, 60.in. span 80/-. New 1937
'GWYN AERO" fi c.c. Petrol Motor 92/0
Many Improvements. Now fitted piston rings,
heavy duty points, etc. With special prop., 100/ -
MODEL SUPPLY STORES (Dept
Manchester 3. And at 46

"MIGHTY MIDGET"eet ofparts, SW -prop. extra.
"MISS AMERICA" 7 ft. Gas Model Plane Kit
for above .. 57/0
"RED ZEPHYR" 8 ft. Kit, equally suitable 42/6

All these Kits 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

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

ECONOMIC ELECTRIC CO.
TWICKENHAM,

SUPER MICROPHONES
Sensitive Broadcasting Micro-
phones, with suspension hooks
and rear terminals, 4/6 each.
Complete with table stand, 10/6.
TRANSVERSE PATTERN, in
plated case, suitable for dance
halls. Price 48/- each. BUTTON

MICROPHONES 1/- each.

LONDON, S.W.
SELENIUM CELLS

HIGHLY EFFICIENT CELLS
fitted in round bakelite case,
light surface r. Price 10/6
each. Without case, 6/6 each.
Square pattern, light surface
10 sq., suitable for film or relay

work, 20/- each.

COMPLETE DEAF AID. Our new Aid, fitted with midget receiver,
super -sensitive microphone, battery and switch, is equal in every
way to sets selling at £10/0/0. Our price is 42/.. You cannot do better !
LIST. -Send for our Illustrated Catalogue containing 70 pages, fully illustrated, of all that
you are likely to require -Meters. Motor., Telephones, Coils, Fitting., Transformers and
parte, Lighting Bete, Tools and Workshop Material. It meta 6d. to print, but we send it

to you for 2d. post free.
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PHOTOGRAPHS IN SOOT
A Cheap and Effective Printing Process

with which all may Experiment
THE printing process described in this

article is, perhaps, not quite the
easiest of photographic processes, but

it is certainly one of the cheapest, for, by
means of it, the image con-
stituting the photograph is built
up in ordinary soot or in any
other insoluble pigment which
the photographer may care to
choose. Moreover, almost any
variety of paper may be used
for printing the photograph on,
or, in place of paper, wood,
and other smooth surfaces may
be employed.

Known as the " gum-bi-
chromate process," this method
of photographic printing gives
absolutely permanent results,
provided, of course, that the
pigment used is itself a per-
manent and unfadable one.
Soot, which is merely carbon,
is an exceedingly permanent
and stable material. Hence,
gum-bichromate prints made
in soot or carbon are as per-
manent as the paper or other
base upon which they are
printed.

The gum-bichromate process is based
upon the fact that when a mixture of gum
or glue and potassium bichromate is acted
upon by light, the gum becomes insoluble
in water in proportion to the amount of
light action which it has received. If an
insoluble pigment, such as soot or finely
ground carbon, is mixed with the bichro-
mated gum, the pigment will remain on the
paper entrapped in the insolubilised gum
and will thus form an image.
Line Negatives

The gum-bichromate process works best
with " line negatives," that is to say with
negatives which contain white lines only
and in which there are no half or intermedi-
ate tones. If we print an ordinary view or
portrait negative in gum-bichromate, some
of the finer detail will be lost. At the
same time, however, such a print will
exhibit many striking and artistic features
and, indeed, many photographic workers
print in gum-bichromate especially for the
purpose of subduing detail and obtaining
the peculiar rounded, soft -focus effect
which is characteristic of the process when

used for the printing of ordinary negatives.
In order to work the gum-bichromate

process we must start with the sizing of the
paper. Any variety of paper may be

Sensitising the paper with bichromate solution. .

selected for printing on, but, for the
beginner, ordinary plain white drawing
paper will be found the best. This is
sized by rubbing over it with a wad of

(Left) A finished print
made on ordinary draw-
ing paper. (Above) A
gum-bichromate print in
ordinary chimney soot.
(Right) For development
the paper is floated on
cold water, face down-

wards.

cotton wool saturated with a solution of
ordinary cooking gelatine containing a
quarter of an ounce of gelatine dissolved in
3 ozs. of hot water. In order to preserve

the gelatine solution for further
use, a few drops of carbolic
acid should be added to it.

Sensitising the Paper
After the paper has been

gelatine -sized and. allowed to
dry, it must be wiped over with
a cotton wool wad saturated
with a solution of formalin of
the strength oz. of formalin
to 10 ozs. of water. This
formalin treatment will render
the gelatine on the paper
insoluble. The paper is allowed
to dry, after which it may
be stored for subsequent
sensitisation.

In order to sensitise the
paper make up a solution
containing oz. of potassium
bichromate in 5 oz. of water.
Also, prepare a solution of
gum arabic by placing 1 oz. of
the gum in a bottle containing
3 oz. of water. In a few

hours, the gum arabic will have swollen
up in the water, after which a gentle
warming of the liquid will suffice to
dissolve the gum completely. The gum
arabic solution should then be filtered
through muslin into an amber -coloured
bottle and stored in the dark. If the gum
solution is to be kept for any length of
time a few drops of carbolic acid should be
added to it, otherwise it will go mouldy.

Having made up the bichromate and gum
solutions, we may now proceed to sensitise
and pigment the paper. These operations
mist be performed in artificial light and
not in daylight.

First of all, we saturate a wad of cotton
wool with the biehrornate solution and rub
it evenly over the surface of the sized and
formalin-treated paper. The paper is now
allowed to dry, after which it is given
another coating of the bichromate solution.
The paper, after having been allowed to
dry again (it may be held in front of a fire
for this purpose) will have a light orange
colour and will be extremely sensitive to
daylight, but not to ordinary artificial
forms of illumination.

Pigmenting the Paper
Next comes the pigmenting of the paper

and this, at first, is apt to prove the only
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difficult part of the whole process. Place
at the bottom of an ordinary cup about
two teaspoonfuls of the gum arabic solution
prepared as above, and stir into it a small
quantity of " clean " chimney soot. In
place of soot, we may use lampblack, drop
black, vegetable black or, in fact, any
finely ground insoluble pigment. We may
also use for the same purpose the water-
colour pigments which are sold in small
tubes for artists' use.

Whatever pigment we use, however, it
must be thoroughly ground into and mixed
with the gum arabic solution and the latter
must not contain too much of the pigment.
The right amount to use in the gum
solution may be estimated by drawing a

brush charged with the gum over a portion
of a sheet of newspaper. The newsprint
must be read clearly through the layer of the
solution painted over it. If the print is
obliterated, however, then the gum contains
too much pigment and more gum arabic
solution must be added in order to lessen
the pigment content of the mixture.

Using the Solution
Having obtained the right proportion a

flat camel's-hair brush is charged with the
mixture and is brushed over the bichro-
mated surface of the paper, this operation,
of course, being done in artificial light.
As little as possible of the pigment mixture
should be used, yet, at the same time, it
should be spread evenly over the paper.
It will be found almost impossible to brush
the gum -pigment mixture perfectly evenly
over the paper surface and to avoid all
traces of brush marks. These, however,
should be kept down to a minimum, after
which the paper should be put away in a
dark warm place to dry, a process which
will take four or five hours. Paper so
treated will then be highly sensitive to
daylight.

The paper is printed under the negative
for approximately one half of the time
which it would take to print an ordinary
P.O.P. or self -toning paper under the
same negative.

Development
Finally, comes' the development of the

paper, this being a process which necessi-
tates the exercise of patience more than
anything else. We require for the develop-
ment of the paper a large flat dish of cold
water. The paper, after being removed
from the printing frame, will be found to
have a slight image on it. It is
floated, face downwards, upon the surface

of the cold water, care being taken to see
that the paper surface makes proper
contact with the water and that no air -
bubbles are present on the paper. Develop-
ment may take place in daylight, for once
the paper is wetted it becomes insensitive.

The development of the paper will take
anything from one to twenty-four hours,
and very little can be done to hasten it.
Gradually, the parts of the gum layer on
the paper which have been unaffected by
light will dissolve away in the water,
revealing the image which has been printed
on the paper. If the paper had not been
given a preliminary sizing with gelatine,
the particles of pigment which now dissolve
away, would have become entangled in the

fibres of the paper
and would refuse
to come away
properly, thus
making it im-
possible for a

clean " print to

Pigmenting the paper.
Note the flat brush

employed.

be obtained. Here,
therefore, we realise
the sole object of
sizing the paper
with gelatine and of

subsequently giving the gelatine layer on
the paper a treatment with formalin in
order to render it insoluble in cold water.

Must Not be Touched
During the course of the development, the

surface Of the print must not be touched
with anything, otherwise the print will be

ruined. Towards the end of development,
it may be permissible to stroke the white
areas of the print (such as the sky) very
gently with a very soft camel's-hair brush
in order to remove traces of pigment which
obstinately adhere to the paper. Nothing
more than this, however, can be done to
assist development. It is a question of
waiting, until the pigment mixture on the
surface of the paper which has not been
insolubilised by light action dissolves away
of its own accord.

Finishing the Print
The print having been developed to the

satisfaction of the worker, should finally
be immersed for ten minutes in a solution
of common alum (containing, say, I oz. of
alum dissolved in 9 or 10 oz. of water) or
in a solution of sodium bisulphite of the
same strength. This will remove any
traces of bichromate stain which may still
remain on the print and the alum will, in
addition, slightly harden the gum -pigment
constituting the image of the print. The
print is then immersed in two changes of
still (not running) water and then allowed
to dry without heat. The result will be a
print of absolute permanency and one
which, if the processing has been reasonably
carried out, will present much charm of
appearance.

As previously remarked, the process
will not give very fine half -tone detail, but
it will give a " rounded " image which,
from an artistic viewpoint, is very effective.
Negatives of black -and -white drawings,
which are, of course, devoid of half tones,
will be reproduced with great fidelity by
the process, provided that the negative
employed is a vigorous or " plucky " one
and is not " flat " in character.

As an exceedingly flexible means of
obtaining artistic and absolutely permanent
photographic prints on a variety of different
surfaces and as a very inexpensive mode of
printing, the gum-bichromate process has
much to recommend it to the interested
amateur, particularly if he be of an experi-
mental or artistic turn of mind.

NEW MILLION -VOLT X-RAY
EQUIPMENT

A NEW X-ray equipment, designed to
r-Igive a beam of higher intensity and of
greater penetrative power than any so far
employed for the treatment of disease, has
just been installed at St. Bartholomews
Hospital.

Remarkable in Design
The X-ray tube itself is of very remark-

able design. It is 30 ft. in length and
weighs 10 tons ! It consists essentially of a
long steel tube in which the filament and
target are mounted and in which a high
vacuum is maintained by continuously'
operating oil vapour pumps. Only the
central 12 ft. of the tube are contained in
the treatment room, the two ends projecting
into the two generator rooms which are
situated on either side of the treatment
room. To prevent the spreading of the
X-ray beam, the central portion of the tube
is surrounded by a protective sheath con-
sisting of a 6 -in. layer of closely packed
lead shot which is contained in two co-
axial steel cylinders. An aperture in the
sheath allows the transmission of the X-ray
beam in the required direction.

In view of the great weight of the tube,
it would not have been practicable to move
it to adjust its position over the patient, so

.11
the floor of the treatment room was made
movable instead !

The Working Voltage
The voltage for working the tube is

derived from a step-up transformer which
gives 150,000 volts. By means of a special
circuit employing columns of continuously
evacuated rectifying valves and large oil -
immersed storage condensers, a rectified
current of 600,000 volts may be obtained.
The generating equipment is duplicated,
and by connecting both sides in series, a
maximum potential of 1,200,000 volts is
available. At this voltage, the tube takes
a current of 5 milliamperes.

The new equipment has been designed
and manufactured by Metropolitan
Vickers Ltd., of Manchester, and it is
hoped that it will prove of value in the
further conquest of that dreaded disease,
cancer.

* * * *

Television in Moscow

AN ultra -short-wave television station
is being built in Moscow. The aerial

is to be nearly 500 ft. in height in order
to ensure satisfactory reception within a
radius of 40 miles.
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BROWN Junior Aeroplane Engine
The petrol engine that " holds the field."
A 10-c.c. engine of outstanding perform-
ance. Weight with coil and condenser

1 11, ozs.

£6 I Os. Od.

Propeller 3 ozs.

12/6

The advantage
of this metal
propeller is that
it can be
straightened if
damaged and
made as good
as new.

Ask for Leaflet B.3, which gives
full specification.

Stuart Turner,
Ltd.,

HENLEY-ON-THAMES

THE HALLAM " NIPPER " 6-c.c., r
BORE,"STROKE. ILLUSTRATION
HALF SIZE. ENGINE COMPLETE
WITH COIL, TANK, AND PRO-
PELLER. WEIGHT 10 oz. PRICE
K4.0.0. SET OF CASTINGS AND
PRINT, 10s. 6d. WE GIVE SERVICE
OF SPARE PARTS AND REPAIRS
BY RETURN OF POST. BRITISH

AND BEST.

SEND 6d. FOR CATALOGUE
DESCRIBING 12 ENGINES AND

CASTINGS FROM 6 to 80 c.c.

J. HALLAM & SON
ENGINEERS,

POOLE - DORSET

BRITAIN'S BREEZIEST BABY ENGINE

THE SPITFIRE
WEIGHT ALL -ON 7 ozs., THRUST 4 lb.

£4 4 O.
Complete with propeller, coil and tank.
Everything for rubber and petrol models.

2d. STAMP FOR LISTS.
T H E MODEL AIRCRAFT STORES
1276 HANKINSON ROAD, BO URNEMO UT H

399

Budd youn own

IP E IR II1VAIL E
MELTE otrumac mom

AMAZING
SUCCESS

BRINGS

HUGE
PRICE
REDUCTION

NOW ONLY

19'6
CASH

Owing to the great success
and the improved produc-
tion facilities of this most
popular hobby-we are in
a position to pass on the
benefit to the public by re-
ducing the price from 25/ -
to 19/6. Hundreds of en-
thusiasts have already built
their own Electric Clock-
have you made one yet ?
Here is a wonderful oppor-
tunity for you to obtain a
complete kit (nothing else
to buy) at the amazingly
low price of 19/6. The
most fascinating hobby
this year.

 SPECIFIC ATION S 
KIT No. I.

Complete set of parts for movement, and metal
drum for enclosing movement. Coin Bronze
dial, 5 ins. square-green chapters. Modern
design hands finished in green. Adaptor, length
of flex, screwdriver, oil and grease.

KIT No. IA.
Same as above, but dial is punched with 4 holes
in corners for mounting on cabinets, etc.

Complete parts with Coin Bronze dial 5 ins. square, with chapters
and hands in an attractive shade of green. Full instructions
and charts of parts given free with every kit-follow the simple
directions and you can't go wrong.
No shocks-no soldering iron necessary. You can fit one to a table light, radio, table -
bookstand, or you can use the clock separately as a Mantel or Boudoir Clock-there
are a number of places where you can put a PERIVALE Electric Clock, to increase the
attractiveness of your home. When correctly assembled it's guaranteed to be an
accurate and reliable timekeeper for years. For A.C. Mains 200 v. to 250 v.

DON'T DELAY-GET YOUR KIT SET TO -DAY!
KIT SET No. I and No. IA, 19/6

From your usual dealer and leading Stores. If unobtainable from your local dealer
send P.O. or cash, plus 6d. postage, direct to

TheLONDON ELECTRICCLOCK Co., Props. G.M.T. Ltd.
(DEPT. 14), 15 PARK STREET (OFF UPPER STREET), ISLINGTON, N.I.

North 3967. TRADE ENQUIRIES INVITED.

Bided yonh own

IP E IR OVALS. E
mairEePrrnEuT cadesom
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THE

BABY GNOME BROWN JUNIOR MOTOR
1

REPEATED GOOD PERFORMANCE IN THE WINTER

WHAT WILL IT DO IN THE SUMMER ? ? ?
Wing span 28 ins. - Total Weight 11 ozs.

COMPLETE CON- 6/6
STRUCTION KIT

Construction Kit includes : Full-size working blueprint and instructions, all
balsa -wood strips and sheet, celluloid wheels and tube, cement, DOPE, tissue
covering, shaped propeller blank, wire hooks, bamboo, etc.
SEND 4d. IN STAMPS (refunded with first order) FOR THE 1937
GREEN BOOK, a complete list of our materials, all our Kits illustrated, comp.
programme.

MODEL AIRCRAFT.SUPPLIES,.LTD.

Winner of the Sir John Shelley Cup Competition
held by the S.M.A.E. at Fairey's Aerodrome, August, 1936.

Weight of engine 6 ounces Height above bearers 3115116"
Wt. of coil, condenser and battery 7 ounces Width... ... 2i"
Mimimum revolutions ... 500 r.p.m. Capacity ... 9 c.c. (i" x I")
Maximum revolutions ... ... 6,000 r.p.m. Tractive effort ... lb.
This very popular engine is suitable for any model with a wing span of 4 ft. to 10 ft.

Z6 - 10 - 0 COMPLETE,A.nl'aIsTrHequprRefjPELLER

OWING TO ITS WORLD-WIDE POPULARITY AS A
RELIABLE AND LONG -WEARING ENGINE, IT IS

IDEAL FOR YOUR " P.M. PETREL "
Come down to our shop and see one demonstrated. Open Weekdays till 7-1 o'clock Thursday.

SPECIFIED FOR THE "P.M." PETREL

THE GRAYSON "GNOME"
3.5 c.c. Two -Stroke

L
(a) Set of Castings, with Blueprint, in aluminium, 7(6; in electron, 10/6. lb) Set
of Materials for fitting Engine, complete, 1/6. (c) Components (finished Parts):
One Piston Ring, 1/6; Contact Blade and Points, 2/-; Lightweight (21 oz.)
Coll, 101.; Lightweight (1 oz.) Condenser, 1/S; Sparking Plug, A.C., 1 in., 5/S;

Wood Propeller, 11 -in. diameter, 6 -in. pitch, 5/6.
Sets (a), (8) and (c) together provide everything required to build complete Engine,

ready to run.
Send for Booklet P.E., dealing with our larger model Engines, " Grayson" and
" Grayspee." 3d. post free.

E. GRAY & SON, LTD.
18 & 20 CLERKENWELL ROAD, LONDON, E.C.I

A
M.
off
length

"AEROBAT"
Built
at
of
position
Complete

A
This
span.

Latest
is
of

A
NOVELTY.
THE

Hydroplane,
&
land,

Build

the
the

new
sensational

the
the

Send

"SPACE
M. wheels

water
27 ins.

specially
height
fuselage,

for gliding.
in

Selley-Tex
250 feet

addition
Hawker
series.

2d.

REAL

Landplane
to

or

the

for
of the

thus

every

model
flight

to the
Fury.

stamp

pontoons
snow.

Douglas

our new
climb,
shifting
Will

detail.

can
guaranteed.

popular
As complete

for

and Skiplane
or

Easy

Automatic
automatically
the

fly up

be assembled

new

I
CONQUEROR"

all in one ! Change from
skis in a few moments. Takes

to build. Span 36 ins.,
1216Complete kit, post free

designed

Folding Propeller, which,
folds tight to the nose

centre of gravity to the correct
to 5 minutes. Span 26 ins. gi- ' .Post free

Model-the "MOTH"
in ONE HOUR ! 22 -in.

Practically crash -proof. - '
Post free 9p.

" BURD " I6 -in. span Flying Models
as the other nine models 11/3

Post free li
Catalogue, Just published.

WHOLESALE AND CLUBS SUPPLIED

ELITE MODEL
AIRPLANE SUPPLIES
45 TAMWORTH AV., PRESTWICH, MANCHESTER

Dept. P. Prestwich 2671
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Registration of Models
I N view of the National Contest for

Petrol -driven Model Aeroplanes an-
nounced elsewhere in this issue, and which
is bound to attract an enormous amount
of attention to this most modem and most
realistic of all types of model aircraft, as
well as to model aeroplaning in general,
it is appropriate to mention that the
S.M.A.E. are considering approaching the
R.A.C. with a view to investigating the
problem as to whether models should not
bear some designating number as with full-
size aircraft. They are also considering
whether it should not be made compulsory
for petrol -driven models to be insured
against third -party claims. I do not
suppose that a petrol -driven model will
ever be responsible for serious damage,
but it is wise on the part of the S.M.A.E. to
wish to look ahead and to circumvent any
possibility of legislation prohibiting the
flying of such models altogether. We
must remember that one or two local
authorities lacking vision, and unnecessarily
apprehensive of danger, are prohibiting
the flying of any type of model aeroplane.
This is a short-sighted policy, and it is
questionable whether they have the right
to do it. A petrol -driven model can be
flown under controlled flight conditions,
as in our Contest, and it is no more dangerous
to spectators than a cricket ball, a golf
ball, or a racing motor -car at Brooklands.
The law is quite clear on this point. If a
spectator unasked watches a cricket match,
or a motor race, or a cycle race, or a model
aeroplane in flight, they cannot sue for
damage. I recommend the S.M.A.E. to
circularise the Clubs stating this point of
law, which may not be generally known.

Petrol Model Kit
HAVE received a very well thought out

kit of parts for a petrol -driven model,
which retails at the very reasonable price
of 3 guineas, carriage paid. It is supplied
by Comet Aero Supplies, Barwell, Leicester,
and it has been specially designed for the
Baby Cyclone Engine. The kit includes
all of the necessary wood, glue, wire, wheels,
instructions, drawings, silk, dope, part -
finished chassis, etc. It may easily be
erected and the whole model is of pleasing
lines and well designed. The same com-
pany tell me that they have designed and
at present have on the test bench a British -
made 3.5 c.c. engine, and promise to
submit one to me for test. The special
air wheels which they supply in the kit
referred to above, or separately, have
completely enclosed valves, and are ex-
tremely well made and light.

Another New Petrol Engine
MR. A. E. BROOKS, of the Air-

craft Stores, 127b Hankinson Road,
Bournemouth, sends me details of a
new engine which he has designed-the
" Spitfire." This is of 14 mm. bore x
15 mm. stroke, yielding a thrust of / lb.
It runs upright or inverted. The cylinder
capacity is 2.31 c.c. and consists of a
casting in semi -steel close -grained, hard-
wearing alloy, with an electron piston
fitted with a heat -treated molybdenum
piston ring. The gudgeon pin is of hollow
steel with soft copper end pads, whilst

liCIPIICS
IBIY IF., J., C.,

the crank is. hollow and machined from
the solid. The cylinder head, including
pins, are of heat -treated electron. An
innovation is that the petrol tank is an
electron casting, bolted on to the crankcase,
and fitted with reversible filler and delivery
caps, making reversal of the engine quite
easy. The timer cam is of steel, and the
contact -breaker is adjustable. The coil
weighs only 1 oz. energised by a 1 -oz. dry
cell. The weight of the unit, including
tank, coil, and propeller is only about
7i oz. The price, complete with coil,
tank, and propeller is 4 guineas, post free.
The same firm are selling a number of
petrol model kits at prices, including
engines, of £7 15s. (the Comet II), the
Comet Skyrocket at £13 10s., and the
California Chief at £7 15s. They will send
details to any reader. The accessories
stocked by the firm include a 1 -oz. time
switch, B.B. air wheels, and the B.B.
flexible carburetter control.

Smith, 1 Treen Avenue, Barnes, S.W.13.
All other matters should be addressed to
Mr. E. F. H. Cosh, 35 Maple Crescent,
Sidcup, Kent. There are now over 30
Clubs affiliated to the S.M.A.E. A large
number of enquiries are being received
from other clubs.

*

The Council of the S.M.A.E. recently
discussed the question of a standardised
badge, and the delegates were requested
to place the matter before their respective
clubs. * *

Mr. R. Copland, of the Northern Heights
Club, claimed a spar record of 18 min.
52 sec. made at the Albert Hall on January
22nd. This record was passed.

* *

The list of S.M.A.E. Competitions to
be held during 1937 is now ready ; they
include the Gamage Cup, the Pilcher Cup,
the Model Engineer Cup, the Flight Cup,

The Gloster Gladiator made from one of the kits supplied by Messrs. F. P. Sweeten, Ltd.

Sweeten's New Lines
MESSRS. F. P. SWEETEN, LTD.,

38 Bank Hey Street, Blackpool, have
taken up the sale of American solid kits to
an exact scale of + in. to 1 ft. These kits
are excellent value, and incorporate a large
amount of faithful detail. The kit, which
includes cement and coloured lacquers,
costs only 2s. 6d. each. One of the new
kits is the Gloster Gladiator, which builds
up into a really beautiful model, incorpor-
ating a shock -absorbing under -carriage.
It is of 18 -in. wing -span, and is excellent
value for 5s. It is shown in the photo-
graph.

The same company have developed
their Ship Models, and now have four new
kits at 4s. each-the Schooner Bluenose,
the Cutty Sark, the City of New York, and
the Chinese Junk. The kits include
detailed plans.

The S.M.A.E. Notes
WILL readers please note that all

enquiries concerning S.M.A.E. Com-
petitions should be addressed to : The
Competition Secretary, S.M.A.E., Mr. J. C.

the Western Cup, Cup for Autogiro
Models, the Lady Shelley Cup, and the
C.S.S.A. Cup, the Sir John Shelley Cup,
Bowden International Trophy, the
National Cup, the Biplane Cup, Farrow
Shield, Premier Shield, and the Wakefield
International Cup Contest. Copies of the
list will be sent to affiliated members.

The " Baby Gnome"
ACOMPLETE construction kit for a new

outdoor superduration model has just
been produced by Model Aircraft Supplies
Ltd., 171, New Kent Road, London, S.E.1.
It is a fuselage model of 28 -in. span, and it
flies for at least 2 min. Its weight is only
1k oz. The kit includes all balso wood
strips, tissue for covering, celluloid wheels,
celluloid tube, gloss dope, rubber, cement,
full-size blue print, instructions, wire, etc.

The model is of fine appearance, is well
designed, and a guaranteed flier. The
same company is supplying parts for many
other models, all of them listed in their
catalogue. They supply everything neces-
sary for petrol and rubber -driven models-
flying and scale.
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EVERYTHING FOR THE
AIRCRAFT MODELLER

The famous Selley Tex moulded kits. Practically
indestructible. From 5/- to 23/-.

A " Burd always flies." Kits ranging from 1/3 to f1/1/0.
Stockist for Scientific Kits. The very latest in flying
models. All movable controls. Kits ranging from

4'6 to 35:-.

A complete range of The Model Shop's Keelbild Kits
always in stock.

AEROMODELS & AEROMINORS
The finest non -flying scale model aircraft on the
market. AEROMODELS i" to I ft. Kits, 3/6 to 7/6.
AEROMINORS +" to I ft. Kits, 2/6 and 3/-. Postage

6d. on the large ones and 3d. on the minors.
AEROMODELS and AEROMINORS can also be
supplied ready built with customers' own markings.
Minors 10/- each. Aeromodels from 17/6 to L2/0/0.

Carriage Paid.

Stockists for Megow's American Kits.
Accessories of Every Description.

Catalogue sent on receipt of 3d. in stamps.

S. SMITH
44, LEGH ST., WARRINGTON

LANCASHIRE

April, 1937

When up for the M.R.C. Exhibition( DO NOT FAIL
to visit our Showrooms, where you can discuss in
comfort your problems and requirements.

We specialise in models for any gauge from " oo " to
the largest passenger -carrying railway.

You should see our multi -lever Frame, Brick Papers,
Electric Signals, New Point Motors ; and don't forget
that we do always have a stock of good used models.

Send for our beautifully illustrated Catalogue, 4d. post paid

MULTI - To00E1.5 L.
48 BEAK STREET,
REGENT STREET,LONDON, W.1

Gerrard 4055

H -O "CitiCo"
MODEL RAILWAY ENTHUSIASTS - HALT !
Before deciding, see what " CIMCO " have
MECHANISMS --The smallest Motor with the biggest

pull. Fit any H -O or 0-0 Loco. 4 -coupled, 26'6.
6 -coupled, 32'6.

LOCOMOTIVES.-We can quote you for any model
Popular, Standard, or Super -detail Finish.
F/l. 4-4-0 Express in all four groups . 65/-
F/L 0-6-0 Tank . . . 63/ -

(Fitted with "CIMCO"mechanism.)
TRACK.-Made up in Brass or Nickel Silver on solid

Brass Sleepers.
24", 30", 36" Radii Curves and Straight in stock
at : Brass, 1/9 ; Nickel Silver, 2/3. Plus postage.

WHEELS.-Specially die-cast in iron -hard metal. Large
quantities in stock of 18, 21, 24, 26 mm. Drivers.
1/6 per pair, including Squared Axle and Locking
Nuts.

LOCO., TENDER, and WAGON WHEELS (spoked) of
same metal also delivered from stock, 6d. to 9d.
per pair, on axle.

0-0
LOOK !

to offer.

"CIMCO "
also can offer Deferred
Payment Terms and
purchases of LI and
over. Write or call

for particulars.
Catalogue and Proto-
type Handbook, 6d.
post free, credited
against first purchase

of 5/- or over.
THE CITY
MODEL CO.
Showrooms & Service
Dept. : 37, Jewry St.,
ALDGATE, E.C.3.
'Phone : Royal 3658.

ENJOY MOTOR BOATING
this year.

AMAZING NEW
LOW COST!

No other pastime gives
so much grand tun as
motor boating. Get
afloat and enjoy healthy
sport. Cruise on spark-
ling lakes. Go surf riding.
Breathe clean air.
Freshen up. Keep fit.
With an Evinrude or
Elto outboard motor you
can enjoy motor boating
at new low cost. Our
catalogue gives startling
boat news. Post the
coupon.

Boat motors at
sensationally low
prices are offered
on convenient
deferred terms
by England's
leading outboard
motor suppliers.

COUPON for FREE CATALOGUE
To BRITISH MOTOR BOAT MFG. CO., LTD.,
Britannia House, Ampton Street, London, W.C.I
Please send me your new illustrated motor boating catalogue

Name

Address

P.M. r.

SALE OF GENUINE SWISS -MADE CHROMIUM -CASED
OFFICERS' WRISTLET

STOP WATCHES
FOR
INDUSTRY
SCIENCE
OR
SPORT /

FOR
DOCTORS' "
OR
HOSPITAL asmo
USE Enlarged illustration
Magnificent opportunity to secum a watch at under
wholesale price. Apart from registering time to
fractions of seconds, they are equally suitable for
general use. Accurate timekeepers guaranteed.
Non -luminous dial 5/9. Post and box 6d. Luminous
dials 6d. extra. Officers' adjustable solid leather
straps only 1/- extra. Officers' chrome chains
2/- extra.

Write, call personally, or Telephone Holborn 0277
(1 Minute Holborn Tube Station.)

GUARANTEED.

ACCURATE READINGS
TO ONE -FIFTH SECOND

ORIGINALLY 15/ -

NOW ONLY

5/9
Post and Box 6d.

TO CLEAR

Satisfaction
guaranteed
or money
instantly
refunded.

PLAIN DIAL

Actual size
MARINE & OVERSEAS SERVICES, LTD. (Dept. 294)

16, Silver Street, High Holborn, LONDON, W.C.1
www.americanradiohistory.com
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STARGAZING FOR AMATEURS
ON the nights between the 5th, 6th, and

7th, and again between the 19th, 20th,
and 21st, the Moon's terminator will

be in the vicinity of the fine lunar mountain
Copernicus. If the weather is clear these
occasions will afford excellent opportunities
for seeing the object under both afternoon
and morning illumination. Copernicus is
the most perfect example of a ring formation
on the visible surface ; and its stately
grandeur is enhanced by a comparatively
isolated position on a vast sparsely occupied
plain. Copernicus is nearly sixty miles in
diameter and slightly hexagonal in shape.
Its massive encompassing walls are toler-
ably uniform in height and are surmounted
by lofty summits, many of which tower
12,000 feet above the interior. Both the
outer and inner slopes of the gigantic
ramparts are traversed by deep gullies
and terraced by well-defined ledges. One
of the peaks of the central pile rises 11,000
feet above the floor, and there are numerous
hillocks and " craters " scattered about.
The region surrounding Copernicus is
ribbed by low ridges pitted with circular
indentations ; and, as the tide of sunshine
advances, a labyrinth of gleaning streaks
appear, stretching in all directions for
hundreds of miles. A map of the Moon
is recommended as a guide to the " geo-
graphy " of that weird globe. Messrs. Geo.
Philip & Son, of 32 Fleet Street, London,
publish one at 28. 6d. net.

The Elusive Mercury
Between the 10th and the end of the

month will be the best time during the year
to try and catch sight with the naked eye
of that elusive little world, Mercury.
It will be at greatest eastern elongation
on the 20th and for ten days before and
after that date may-weather permitting-
be detected low over the western horizon
glittering against the twilight like a yellow-
ish star. At the beginning of the period
indicated Mercury will be a little below
and to the left of Venus. On the 12th it
will be not far beneath the young Moon.
The planet should be looked for as soon as
the intense glare of sunset has somewhat
subsided. A binocular will help in the
search, and a telescope
will show the phase to
be a miniature crescent.
All endeavours to
establish the existence
of permanent markings
have hitherto failed.
Various competent ob-
servers claim to have
noted faint greyish
patches from time to
time ; but these have
been too vague and
transient to be reliable.
A patient and pains-
taking reader of
PRACTICAL MECHANICS
may nevertheless suc-
ceed in placing the
reality of some feature
beyond doubt, by
carrying out a long
series of careful
observations. Material
thus accumulated
might prove of the
utmost value in
arriving at the rotation
period.

lS

A NEW SERIES

y N. de Nulty
A GUIDE FOR APRIL

The Smallest Satellite of the Sun
Mercury is the smallest of the Sun's

nine important satellites, and also circulates
closest to that luminary. It therefore
rarely strays far enough out of the radiance
of the latter (whether as a morning or
evening " stair ") to be easily perceived
without optical assistance. The diameter.
of the planet is only 3,000 miles-less than
half as much again as our Moon-and its
relatively restricted orbit enables its " year "
to be accomplished in but 88 of our days,
i.e. under three months. The great
eccentricity of this diminutive track
alternatively carries the planet from as 
near as 284 to as far as 434 million miles
from the Sun. Consequent variations of
heat must be terrific, with a scorching
temperature even at minimum. As already
indicated, the length of Mercury's day and
night cannot be conclusively ascertained ;
but it is believed to coincide with that of its
" annual " revolution. If so, one hemis-
phere is continuously bathed in fierce sun-
shine and the other perpetually steeped in
glacial darkness save for the feeble glimmer
of the distant stars and neighbouring
planets. The heat pouring down on the
sunlit side is estimated to be at least
650 degrees farenheit-hotter than the
melting points of lead ! Some of the
rigours of the cold side may, however, be
mitigated by warm currents flowing in from
the baked one, if, as is thought, there is an
atmosphere. A few authorities suspect
that Mercury may not really be a planet in
the ordinary sense of the term. Its physical
condition and the abnormal eccentricity of
its orbit suggest that it might perhaps have
been the solitary satellite of Venus which,
at a remote period " escaped " from the
gravitational tether of that now moonless
world. But how it managed to wrench
itself free from the powerful attraction of so
large a body remains unexplained.

Sunrise on the great Lunar Ring Mountain Copernicus.

Venus
Venus continues a brilliant " evening

star " in the first part of the month. It will,
however, set earlier each night and soon
diminish in lustre as it drifts back into the
glare of sunset towards " inferior con-
junction " between the Sun and the Earth
on the 18th. It will then temporarily
be our nearest celestial neighbour, except
the Moon. Mars rises shortly before mid-
night and may be found in the south-east
towards the early hours of the morning.
It is rapidly approaching us and its reddish
glow is brightening considerably. Jupiter
rises about 3 a.m. and Saturn a couple of
hours later. Neither are conveniently
placed for the amateur observer.
The Great Bear

The well-known constellation Ursa Major
(the Great Bear), popularly called the
Plough or Charles' Wain, is almost over-
head. It is actually a naked -eye cluster
on an extended scale and consists of a
group of immense suns, most of which are
moving in space together. In addition to
the " Pointers," leading the eye to the
north polar star, Ursa Major embraces
several very interesting objects suitable for
quite small instruments. Among them is
Mizar (E Ursa Majoris), a fine but close
pair of twin suns associated with a quad-
ruple system. It is the middle star of the
three forming the " tail " of the Bear.
Adjacent to it is Alcor, much less con-
spicuous and in olden days regarded as a
test for keen vision. Alcor is an even
closer double than Mizar, but there is no
physical connection between them. There
are numerous other double stars and nebulae
in this constellation, the separation and
detection of which of course depend upon
aperture and favourable atmospheric con-
ditions. The most remarkable of the
nebula is the " Owl " (M. 97), situated a
little below and to the left of the star 0
Ursa3 Majoris, the lower of the " Pointers."
It was so named by that famous astronomer,
the late Lord Rosse, who, while examining
it through his mammoth reflector of 6 feet
aperture, noticed two openings in the
centre with a star in the middle of each.

The curious effect
produced naturally
suggested the staring
eyes of our familiar
bird of the dusk.

TURN TO
PAGE 366

FOR DETAILS

OF OUR
GREAT

NATIONAL

MODEL

AEROPLANE

COMPETITION
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MODEL PRESENTS FOR EASTER
A SELECTION FROM THE HUGE BASSETT-LOWKE
RANGE OF MODEL SHIPS, RAILWAYS AND ENGINES

SI-11PS
iFnr:lsuhdef from theHni4d:l1124132473 Nii,?IrotIlealmraociiin.g. ...new modeal sf

fast
tr stZersprwitet

balanced ... masts and brows in light rustless metal ... sails of union silk .. .

and the greatest power for sail area and length of any yacht at its size or price. R.2. White and
Green, 22 in. long, 45/-. R.3. White and Blue, 26 in. long, 57/6. R.4. White and Red, 3o in. long,
92/6. Another skilfully constructed racer is the SOUTHWOLD, which costs 52/6, 19 in.
overall : and 70/- 21 in. overall.
IOLANTHE II. A new motor -boat improving on the famous BASSETT-LOWKE IOLANTHE I.
With all the latest fitments and complete with mahogany cabin. Length 271 in. Beam si in.
Fitted with permanent magnet motor running off dry battery or powerful clockwork mechanism.

Price, either type. 42/-.
For those who want
to win races this
summer, build or buy
the PRACTICAL
MECHANICS Fast

Motor Boat
"Streamlinla."

Does 7 knots and
runs for half an hour.
Metre length. Write
for details.

MODEL SHIPS
Catalogue S.12

6d. POST FREE

LOCOMOTIVES

L m s

Value in Gauge " 0 "-L.M.S. Midland
Compound-a useful and powerful
model for sharp curves. Smart and to
scale. Clockwork 32/6. Electric d.c.

37/-; a.c. or spur drive 44/6.

SUPER DETAIL L.M.S. 4 - 6 - 2
"Princess Elizabeth"

Model of the record -breaking L:M.S.
Pacific accurately to scale.

Price, clockwork or electric a.c. or d.c.,
(.8 . 0 . 0.

sa

IOLANTHE II

101_ ANT HE 13.

BASSETT-LOWKE LTD.
have a special department
for the production of
Steam Locomotives from
" 0" Gauge to 9f in.
Gauge, either standard
types or built to customers'
special requirements.
Easier manipulation and
maximum hauling capacity
guaranteed with prompt
service and moderate
prices. Let BASSETT-
LOWKE quote you for a
special model to your own

specification.

SPECIAL VALUE IN PASSENGER
ROLLING STOCK

Gauge " 0" Bogie Corridor Coaches, specially designed
and fitted with corridor connections. Length overall,
13 in., in S.R., G.W.R., L.N.E.R. and L.M.S. colours and
lettering, either brake 3rd- or 1st -class corridor. All the
same price, 14/6.

Fitted with turned cast-iron wheels, 2/- extra, and with
scale bogies No. 612 with turned cast-iron wheels, 5/- extra.

HEATHER
WHITE

YACHT

0-6-0 Good Locomotive-the latest
addition to BASSETT-LOWKE'S range
of inexpensive locomotives of scale
appearance, in either L.M.S. or
L.N.E.R. colours. Length 141 in.
Clockwork 28/6. Electric d.c. 35/-,

a.c. 39/-. Spur drive d.c. 42/-.
N.B.-If you are in London during
Easter, call at our Holborn Branch.
We shall also be exhibiting at the
Model Railway Club Exhibition, Central
Hall, Westminster, from March 3oth to
April 3rd. See our Bargain Stand there.

1:25
Atom-

, iirmiwainEiludgiumommivallrgU01.,
GOODS ROLLING

STOCK
For many years BASSETT-LOWKE
have carried an enormous range of
tinplate rolling stock of all companies.
Here is their L.M.S. Open Wagon
with correct external detail. Gauge
" 0." 51 in. long. Price 2/9.

Full range of Railway Productions
described in
A -I2 MODEL RAILWAY CATA-

LOGUE, 6d. Post Free.

FITTINGS
FOR THE
MODEL -
MAKER

In addition to Stationary
Engines and Boilers, their
Section 13.12 Catalogue
(post free 6d.), contains
details of thousands of
sundries for the model -
maker. Boiler fittings,
working drawings, cast-
ings, and materials, nuts
and bolts of every size
and type.
Illustrated is a Gun-metal Screw.
down Wheel Valve. These,
viith metal or black fibre wheels,
4- in. cost 6/-, if in. 6/6,

in. 7/6.

The BASSETT-LOWKE new "TWIN TRAIN" LEAFLET T.T.12, free and post free, is now out.

BASSETT-LOWKE LTD., NORTHAMPTON
LONDON : 112 HIGH HOLBORN, W.C.1. MANCHESTER: 28 CORPORATION STREET
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A NEW TWIN -TRAIN
RAILWAY

UNIT

Fig. 1.-The chassis and motor unit of the new
T .T.R. Southern Railway Electric Train.

THERE has recently been manufactured
and put on the market, in co-operation
with the Southern Railway Co., a very

excellent reproduction of one of that
company's electric unit trains in miniature
for the twin -train system. This is sent out,
boxed, with an oval track and controller,
and sells at 558. It consists of one motor
third-class coach, one first-class corridor
coach, and one third-class corridor coach, all
finished and lined in the standard Southern
colours-green picked out with black and
fine lined yellow.

Although the train is sold as a set with
rails, etc., the coaches can be bought
separately. Since, however, only the train
is new it is merely necessary to mention
prices of vehicles. The motor coach sells
at 308., the other cars at 38. each, and of
these the following are available : first-class
corridor, third-class corridor, third-class
brake, and a restaurant car. Thus any reader
who is already in possession of twin -train
track can add to his rolling -stock as he thinks
fit. If he fancies the green coaches of the
Southern Railway he can quite well re -
enamel one of his present locomotives to
match.

The Motor Unit
This article is concerned chiefly with the

motor coach of the train. Readers will
remember that in the issue of PRACTICAL
MECHANICS for March, 1936, I gave a draw-
ing showing the motor mechanism of one
of the twin -train locomotives of steam out-
line and diagrams of the electrical circuits
showing the operation. The Southern
Railway motor unit is exactly similar ex-
cept for the fact that the reversing gear is
separated from the motor. The coach is of

By E. W. Twining

A Model Electric Unit for
the Twin -Train System

Fig. 2.-The brushes and commutator side of the motor unit.

the double -bogie type and in this case the
motor is mounted upon and drives one
bogie whilst the reversing electro-magnet
and the cylindrical commutator with its
brushes is carried on the other bogie. The
two illustrations, Figs. 1 and 2, show both
sides of the chassis with the body of the
coach removed. Fig. 1 is the side of the
chassis on which the reversing commutator
and ratchet is placed, whilst Fig. 2 is the

Fig. 3.-
(Above) A
scale draw-
ing of the
motor coach

chassis.

commutator and brush -holder side of the
motor. Fig. 3 is a scale elevation drawing
of the former side of the unit.

Swivelling the Bogies
Since I have previously dealt so fully with

the electrical gear it only remains for me to
show how the swivelling of the bogies is
provided for. As a matter of fact, before
this train was produced the designing of it

was put into my hands and
the first difficulty which
cropped up was the necessity
for providing for the rotary
movement of the bogies. Obvi-
ously, the usual bogie pins were
not practicable : the same motor
had to be used as in the twin -

B c train locomotives. In other
words the motor on its wheels
had to be exactly as I showed
in the drawing, Fig. 2, in March
of last year, and there was no
means of getting a stretcher
across either the bogie or the
main underframes. The usual
way of pivoting in such cases
is by arranging a swivelling pin
in the roof of the coach over
the motor, but I do not like
this arrangement, so I designed
curved guides D, with rubbing
surfaces E and stops B, the
last to prevent the bogie from
dropping when the coach was
lifted. Fig. 4 is a plan view of
the bogie frame and coach frame

Fig. 4.-A plan of one bogie showing the swivelling girders. only where the letters referred
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to are repeated. In this plan nothing but
the frames are shown, but I would explain
that D and E are cast on the outside frames
of the bogie which, for simplicity, have been
omitted from the drawing. In this plan A
is the main solebar or coach framing. a
is the step running the whole length of the
coach and C the flat upper surface of the
chassis which is of pressed steel plate.

Improved Design

The manufacturers have improved upon
my design in some details, though in the
main the drawings which I now give here
are the same as I originally prepared. I
must say that the bogies swivel with perfect
freedom and without that objectionable
sloppiness which is sometimes associated
with carriage bogies of much larger -scale
models than this. Fig. 5 shows a side
elevation and end elevation of the coach ;
Fig. 6 is a photographic view showing both
side and end.

Owing to the fact that there were two
bogies I was able to depart from the, it must
be admitted, somewhat clumsy -looking
current pick-up brushes which are so
obvious in the electric locomotives, those
which rub on the outer or running rails.
The brushes for the middle rail are on the

efficient manner than many so-called scale -
model 00 gauge railways. For instance,
has any one who has either manufactured
or made for himself a scale -model track ever
produced a set of electrically operated
points which work as surely and as sweetly
as those supplied for twin -train working, or a
locomotive motor which never fails until it
is quite worn out ? I doubt it, and yet that
can be justly claimed for the twins.

I will let the reader into a secret. Before
very long curved track will be available of
much bigger radius than that now obtainable
and then, probably simultaneously, we shall
have locomotives with wheel arrangements
up to the 4-6-2 or " Pacific " type.

Origin of the Scale
Returning to the matter of scale, I should

like to go back to the beginning of this small -
gauge type of railway-a matter of about
sixteen years. It was in the year 1921 that
Messrs. Bassett-Lowke, Ltd., produced a
small and cheap table railway which was
manufactured for them in Germany. It
consisted of an electric locomotive on four
wheels, a train of coaches and a circle of
track made from pressed tinplate. These
sets had an enormous sale. For the sake of
simplicity the size was arrived at by making

April, 1937

must be equally to scale. When the much
later Twin -Train Railway system was de-
signed-and it was designed, be it noted, in
Germany for German railway enthusiasts-
the gauge was, for convenience, made the
same as the earlier table railway ; that is to
say, 16 mm. Moreover, the Germans
adopted 3i mm. to the foot as the scale.
So it will be seen that the Twin -Train
Railway is not 00 gauge as it has been
assumed, but is what has become known
as HO gauge.

An Important Point
Now we come to the important point

which is, I take it, the one which some people
quibble about. I have just said that the
system was designed in Germany. Most
people know that the German loading gauge
is much bigger than the British. Let the
critic, therefore, measure up one of the
German -made locomotives which are on the
British market and he will find that the
overall width and height are correct for the
German loading gauge on a scale of 3i mm.
to 1 ft. " Oh, but," it will be said, " when
British locomotives were modelled the
dimensions ought to have been altered."
Well, perhaps this will come in time : there
is so much yet to come that when all the

I i

P
I

*O
1P
(--ft

C 1 O--

1

11081 SOUTHERN RAILWAY --- 11081 _

......

l ) 1t

motor bogie as they are on the engine of
steam outline, but those on the other bogie,
although they press on one of the outer
rails, are also placed on the centre line of
the reversing unit bogie. This is done by
making the stampings for the brushes pro-
ject from the centre line out to the running
rail. The removal of one screw in the centre
alone is sufficient to enable the brush holder
to be turned around to pick up current from
the other rail if and when required.
True -to -scale or Otherwise

Now I want to say a few words about
scale in connection with the twin -train
railway system. It has been argued that
there is no scale about the railway or its
rolling stock. I do not agree with this.
Let me say at the outset that no one could
be more fastidious than I am over exacti-
tude in scale in a general way, but we have
to remember when criticising this system
that it was produced to meet a certain de-
mand-the demand for something which
would sell at a low price, which would have
good general proportions, would work well
and continuously and be capable of being
laid for a little while and then put away
again. I do not think that any one should
deny that it has met this demand admirably.
Of course, this does not imply that it is true
to scale, rather perhaps the reverse; but
there is a scale underlying its design never-
theless. Perhaps the chief point about the
system is that it works continuously or
whenever it is called upon to do so, and I

Fig. 5. 5.-A side and end elevation of the motor coach.

it exactly half that of the standard 0 gauge.
Now the width between rails of the
0 gauge is 32 mm., or 7 mm. to 1 ft. In
the simple table railway the width between
rails was made 16 mm., exactly half of the
32 mm. 0 gauge. It follows, therefore,
that the scale of the gauge was 3i mm. to
1 ft. The table railway made no pretence to
be more than a toy beyond the fact that the
gauge was to scale. It must be admitted
that if 0 gauge is to scale, and so far as I
am aware no one has said that it is not, then
any railway which is exactly half that size

0 0 0

present schemes are realised and things
which are in preparation are marketed many
people will be surprised, I can promise ; but
at present with the existing motor this
decrease in measurements of the locomo-
tives to conform to British standards is
impossible because the highest points and
the widest points on the motor and reverser
already exceed the limits of the British
gauge ; but I for one, although I am a
believer in true scale, do not carp unduly
because the engines look a trifle bigger and
more imposing than they ought to do.

must say it dces this in a more reliable and T
Fig. D. ne Southern Kaaway I.! .K. motor coach.
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THE 1937
MODEL
RAILWAY
EXHIBITION
Locomotives, Coaches, Wagons, etc.

Working Models
Free Rides Free Cinema Display

CENTRAL HALL
WESTMI NSTER

MARCH 30th - APRIL 3rd
TUESDAY : 2 p.m. to 10 p.m.
Other Days : I I a.m. to 10 p.m.

ADMISSION
Adults 1/3 Children 6d.

(Incl. tax) (under 12)

Refreshments can be obtained at the Exhibition.

SPECIAL RATES FOR PARTIES, APPLY :-
Hon. Sec.: 85 Wood Vale, London, N.IO

THE HOME OF SCALE"00"
We are pioneers of the most practical gauge for the
average home and are the largest stockists of" 00 "
gauge Models only. These are scale models true to
prototype, not toys, that YOU can assemble and
will give you practical experience of modelling in
all branches, such as Locos., Rolling Stock, Track
Work, Scale Buildings, Electrification, etc., etc.

Every constructor should have our 1937 Catalogue,
greatly enlarged edition, with 90 odd illustrations
covering complete models and a large range of
parts. Send now, post free 4d., for catalogue and
paper samples.

HAVE YOU SEEN OUR NEW N -SILVER " 00 "
scale track ? Does not tarnish or corrode as brass
rail. Prices per 36" length, 2 -id. ; 2/6 doz.
Complete built track from 1/6 per yard.

READERS IN LONDON should not miss our Exhibit at the
MODEL RAILWAY CLUB EXHIBITION,

CENTRAL HALL, WESTMINSTER

THE ORIGINAL " 00 " SPECIALISTS

HAM BLI NGS
10 CECIL COURT, CHARING CROSS ROAD, LONDON,W.C.2

Telephone : (Opposite Cameo\ Weekdays 9.30-7
Temple Bar 4704 k News Theatre I Saturday 9.30-2.30

HEAYBERD ALL - METAL
for MODEL RAILWAYS
Running your D.C. locomotives from the
A.C. Mains is safe, simple and silent with
the new Heayberd All -metal Rectifier Unit.
The model incorporates three liberal outputs :

6, 8, 10, 12 volts 4.5 amps D.C.
31- volts 3.4 amps A.C. 20 volts 1 amp. A.C.
Outstanding features of this new model are as follows
METAL RECTIFIER.-By incorporating this all -metal
Rectifier for the D.C. output the life of the Unit is
almost indefinite. No replacements are necessary-no
fear of breaking any fragile glass-no possibility of
interference with wireless reception-no excessive
heating.
INDESTRUCTIBLE SAFETY FUSE.-This new
Fuse automatically breaks the circuit when a heavy over-
load is placed on the Unit. By simply shaking the Fuse
the contact will be restored, and it will function as new.
The Fuse will blow as long as the overload continues.

ENTIRELY SEPARATE OUTPUTS.-The three outputs can be used at the one time and are not for alternative operation.
AMMETER.-This nickel -plated boldly lettered instrument shows accurately the current consumption of the trains.
VOLTAGE ADJUSTMENT PANEL.-The D.C. output of the Unit can be adjusted to four different voltages, in as many seconds, by merely
inserting the plug in one of the insulated sockets.
NON -REMOVABLE TERMINAL HEADS.-The plainly marked output terminals have non -removable heads, ensuring the best possible insulation.
CASE.-The metal case is built on a robust engineering design, and will stand up to the hardest service.

RECTIFIER UNIT

MODEL T.M.6 Price 87/6
Suitable for A.C. Mains 200-250 volts 40/100 cycles.

F. C. HEAYBERD & CO.,

Manufacturers of Electrical, Industrial, and Scientific Equipment.
10, FINSBURY STREET, LONDON, E.C.2

One minute from Moorgate Street Station. (Call at our Showrooms)
I Telephone: Metropolitan 7516 (4 lines). Telegrams: Heayberd,I.insquare, London.

. . .

POST THIS COUPON TO -DAY

SEND FREE LIST 989 on Model Railway Units and
Transformers.

M

Address
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(Left) : A view of the Jangfrau Railway and (right) the hiatus Railway.

0 144,C SV14 "Ho-apttata
. . I

of the Swiss Federal Railways.

Travelling in Mountain Railways is a
Passengers. There are Two Main Types in Use, Both of which are Described Below.

attway

HERE is no more spectacular achieve-
ment of the modem engineer, than the
mountain railway, by which we can

ascend in safety and comfort to the very
summit of lofty mountains ; and no other
form of travel offers such thrills to the
passenger. I have travelled in aeroplanes,
and also in an airship, but even when flying
at a great height, there is far less thrill than
I have experienced on the steeper sections
of mountain railways, where the train
slowly ascends an almost vertical rock wall,
with perhaps a sheer drop of a mile if any-
thing goes wrong. But nothing ever does,
for mountain railways hold the record for
safety, and the most nervous traveller has
nothing to fear.

Two Main Types
There are two main types of mountain

railway, the rack and pinion, and the
funicular.

The first named consists of a track with
three rails, the two at the sides are ordinary
smooth lines for the wheels, but the centre
one has a series of strong steel teeth, into
which a cog wheel on the engine meshes,
and so slowly winds the train up an incline
almost as steep as a builder's ladder against
a house. The steepest lines are usually
built on the funicular principle, that is they
are hauled by a steel cable. Frequently

particularly Thrilling Experience for the

Another view of the Jungfrau Railway.

such lines consist of a double track, so that
a pair of cars can work together, and the
descending vehicle helps to draw the other
up. These are fitted with a centre rail on
which the brake works.

If the thin steel cable extending up the
mountain above the car were to break, the
automatic brake would instantly come into
action, and it can hold the train at the
steepest part of the line.

There is another form of funicular, used
when only small cars are needed. This is
an aerial rope -way, in which a steel cable is
slung from the top to the bottom of the
mountain on lofty brackets, and a small car
is hauled up the cable by another rope.

The First Line
Swiss Engineers lead the world in the

building of mountain railways, as is only
natural. The first of such lines ever built
was the Rigi line (there are now two).
The line was completed in 1871, is 4} miles
long, nearly six thousand feet altitude at
the top, and an average gradient of 1 in 4.
It is built on the rack and pinion system,
and when first installed was hauled by
steam engines. Nearly all the mountain
-railways now are electric, owing to the
saving in weight, and the cheapness of
power derived from waterfalls.

The success of the Rigi line was enormous,

www.americanradiohistory.com



April, 1937 NEWNES PRACTICAL MECHANICS 409

and quite a mountain resort has developed
at the summit of the mountain. The Rigi
is one of the easiest mountains, the slopes
being mainly grass, without the dizzy preci-
pices found on many other peaks, but the
superb views from the summit make it a
very popular ascent.

Boom in Mountain Railways
The success of the Rigi line soon led to a

boom in mountain railways, and more and
more are being built. One of the most
spectacular of the lesser mountains is
Pilatus, which like the Rigi, is near Lucerne,
and is well known to English tourists.
To -day this mountain is ascended by
thousands of jolly holiday makers every
summer, but for centuries nobody dared to
climb the accursed peak, which-legend
averred-had been the grave of Pontius
Pilate. The story goei3 that in despair
Pilate committed suicide, but rivers into
which the evil corpse was thrown rejected it.
Finally it was taken up this mountain, and
flung into a lake near the summit. If a
stone were thrown into this lake, a frightful
storm would arise, and once a year the
wicked Procurator appeared in a scarlet
robe upon a near -by rock. And so for
centuries no one dared climb this wonderful
peak, but in 1585 a brave Pastor did so,
flung a stone into the lake, and dared
Pilate to come forth. This exploded the
legend, but it was not until the railway was
built that tourists flocked to the top.

The line took two years to build, and was
completed in 1888 by Locher of Zurich.
The engineers who planned this daring line
had to scale dizzy slopes of nearly vertical
rock, and to use their instruments when
slung by cradles from above.

The Jungfrau Line
The hardy mechanics who chiselled and

blasted the rocks worked under conditions
of great peril, which, of course, have been
far exceeded by such later exploits as the
Jungfrau line. But even on Pilatus, a
single slip might mean death, a dropped
tool, or a falling stone could sweep a man
into the abyss and workers had to be roped
on the more difficult stretches, though of
course parts of this line were quite easy.
It is built on the rack and pinion system,
the average gradient is 38 per cent. and the

A view of the Ritom-Piora line.

maximum 48 per cent. The centre -toothed
rail has vertical teeth on both sides, into
which two pairs of toothed wheels attached
to the train work horizontally ; the summit
of the line is almost seven thousand feet.

The Trubsee cable railway near Engleberg
is a good example of this type of line. Two
pairs of cables stretch from the top to the
bottom of the mountain, and the cars are
slung below the cable, and are hailed by
another rope. The maximum gradient is
about 68 per cent.

The Steepest Line
Probably the steepest line in Switzerland

is the Ritom-Piora funicular, which ascends
2,145 feet in j- of a mile, and has a maximum
gradient of 87.8 per cent. This works on

journey takes 11 hours, which gives time to
enjoy the scenery, and also for the human
body to accustom itself to the vast change
in atmospheric pressure. This prevents
mountain sickness.

Into Eternal Snows
The Jungfrau Railway is the most amaz-

ing of all mountain lines, for it boldly
ascends into the region of eternal snows,
and culminates at the dizzy height of 11,340
feet that is more than three times as high
as the loftiest peak of our own Snowdon.

few mountain railways have involved
such cost or trouble. It was commenced
in 1897 by the eminent engineer Guyer -
Zeller who died two years later. It was
completed in 1912, and the cost reached the

The Engleberg-Trubsee cable railway.

the double -car principle, the descending car
helping to haul up the other. Cables are
used for haulage the centre line seen in
photo is for the brakes. Note the pressure
pipes beside the line, which bring water
from a high altitude to work the train.
The photo of the little car well illustrates
the principle on which the trains have to be
built on steep lines. The seats are stag-
gered one above another, like steps on a
step ladder, if they were level-like the
seats in an ordinary train-it would be
impossible to keep one's seat.

Two Remarkable Railways
The two most remarkable mountain rail-

ways in Switzerland are the Zermatt-
Gornergrat, which is the highest open air
railway in Europe ; and the marvellous
Jungfrau line whose summit is the highest
station in Europe. These two lines are
very useful to the ordinary tourist, because
they enable non -athletic people to enjoy the
glorious scenery of these lofty summits,
which few could hope to reach afoot.

The Gornergrat is a rocky ridge of the
Riffelberg, 10,290 feet high. It has long
been famous as commanding perhaps the
world's most impressive mountain view, a
chain of snow mountains dominated by the
matchless peak of the Matterhorn. The
railway was finished in 1898. It is fit-
ted with the Abt rack-and-pinion system,
driven by electricity. The length is six
miles, and the highest gradient 105. The

stupendous figure of £174,000 per mile-
it is 51. miles in length.

At War with Nature
Throughout the work the engineers were

verily at war with Nature in her sternest
moods. Portions of the mountain are
swept by avalanches of snow, and falling
stones are a commonplace. The three upper
stations, Eigerwand 9,405 ft., Eismeer
10,370 ft., and Jungfraujoch are actually
blasted into the rock itself-no outside
building would have been safe in that
world of snow, ice and tempest. Several
long stretches of the line are also tunnelled
through the living rock, this is because a
surface line would have been in continual
peril from avalanches-huge masses of snow
which sweep everything before them.

Perilous Conditions
The engineers who planned this line, and

the hardy mechanics who executed the
work, toiled under conditions of unimagin-
able peril. On the upper parts of the line
weather conditions made work only possible
during a few months of the year, and gales
and snow were to be expected at any time.
Workers were slung from cables with their
feet dangling over infinity, while they hewed
and blasted their way through the rugged
flank of the mountain. The lower part is
limestone, and the upper is composed of
gneiss which is as hard as granite.

G.L.
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J. L. McADAM
April, 1937

ROAD MAKE
The Man who First Demonstrated the Scientific Principle

upon which Every Durable Road is made Today

AT the beginning of the last century
roads, as we know them to -day, did
not exist in this country. Travel

along the terrible tracks of the period was
almost impossible during wet weather and
during dry it was so hazardous that it was
undertaken only when absolutely necessary.
The country was composed of a number of
isolated communities so that a man was
looked upon as a foreigner in any district
but his own. Thirty years later British
roads were a shining example to the rest of
the world.

This revolution was due to one man, who,
though not an engineer by profession, first
demonstrated the scientific principle upon
which every durable road must be made.
His name was John Loudon McAdam.

Roman Roads
When the Romans were recalled from

this country they left behind them a net-
work of great highways running all over the
land. But they failed to teach the Britons
the elements of engineering so that their
thoroughfares immediately fell into a state
of disrepair. Indeed the Roman roads
have never been repaired to this day. In
their place came rough winding tracks
which could be traversed only on horse-
back. The social and material progress of
Britain was retarded for fourteen centuries.
Trade in tin, iron, lead, lime, cattle, pearls
and oysters, exported in considerable
quantities during Roman times, dwindled
away. The mud of Knightsbridge, for in-
stance, was so great that it defeated
Wyatt's rebellion.

The highways ceased to be the concern
of the Central Government but were left to
the local parishes and Trusts. To obtain
money for their upkeep, local authorities
exacted tolls from the passers-by. Turn-
pikes sprang up all over the country which
made travel very laborious and very ex-
pensive. The greater part of the money
obtained from turnpikes went to the pockets
of corrupt officials.

Such was the state of the roads in 1756,
when McAdam was born. He came from
an old Scottish family and spent his child-
hood days in Ayrshire where his father
founded a bank. At a tender age he
showed his interest in road construction by
making a model of the route between two
adjacent towns.

He Loses His Property
When John was fourteen his father died,

so being the only son, he was sent to live
with his uncle in New York. With the
outbreak of the War of American Inde-
pendence John McAdam joined up with the
British forces and when peace came he,
together with all the Loyalists, lost all his
property. He decided that the best thing
to do was to return to Scotland.

For fifteen years he lived in Ayrshire
without showing any signs of the engineer-
ing genius which was to make his name
famous the world over. But as he travelled
about he gradually began to realise that
what the country needed was some scientific,
method of road construction.

Although he had never been trained as an
engineer McAdam began to experiment on

John Loudon McAdam.

materials. He soon formulated his basic
principle of road construction upon which
the foundation of every modern highway
is built.

He reasoned that it was really the native
soil which supported the weight of the
traffic and that so long as it was drained
and maintained in a dry state it would
suffice for this purpose.

To do this he laid the foundation of his
roads above the level of the adjacent

ground instead of digging a trench as was
the custom at the time. Over this was
laid a layer of small stones about 6 in.
thick.

An Amusing Story
McAdam was very emphatic as to the

size of the stones for his roads and an
amusing story is told on this theme. Before
the introduction of the 2 -in. measure
McAdam used to tell the stonebreakers to
try their mouths as a guide. If the stone
would not go into the mouth it was too big.
One day he was examining a stretch of road
under construction when he found stones
far exceeding the limits imposed. Turning
to a workman he angrily accused him of
laying the stones without testing them.
The man stoutly denied the accusation and
in support of this opened a mouth of
extraordinary size completely devoid of
teeth.

Under pressure of traffic the sharp angles
of the stones united into a compact mass
which kept the foundations absolutely free
from water and frost which were the chief
%causes of the breaking up of the older roads.

The arrival of the motor vehicle and its
rapid development as a means of transport
was to prove the soundness of McAdam's
system, though it brought the road engineer
face to face with entirely new problems
The first and perhaps most easily solved
was the dust plague which quickly became
most unbearable and detrimental to safety.
In surmounting this particular danger
highway authorities became widely ac-
quainted with the possibilities of tar as a
road material and at the same time were
led to further discoveries of methods and
materials which have since become of first
rate importance It was found that the
tar which so successfully laid the dust also
had qualities of much greater significance.
It possessed abilities to bind the stone

A modem road in Germany.
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materials on the road with a power sufficient
to withstand the ever-increasing strains and
stresses which came as the numbers of the
motor vehicles doubled arid re -doubled.
The demand for better and safer roads
depended on its satisfaction for the further
development of such materials and
McAdam's own cry for arteries fit to cater
for the great industrial life of the country
was as nearly as possible satisfied.

His First Appointment
It was not until 1816 that McAdam got

his first appointment as road engineer. He
had been chosen as victualler of the Navy
by the Government which necessitated his
removal to Bristol. Here he managed to
interest the leading merchants with his
system of road improvement. Eventually
the Bristol Municipality approved of his
plans and invited him to take entire charge
of the 146 miles of roads as General
Surveyor.

When he was appointed, the roads in the
district were as bad as any in the country
and the Trust was heavily in debt. In
eighteen months he was able to report that
all his roads were in good condition, that
he had reduced expenses, increased the
income and had been able to pay off more
than £2,000 of the road debt. Bristol roads
soon became the best in the country and it
was not long before a Petition was sent to
Parliament pleading for macadamised roads
throughout the Kingdom.

Others at Work
From that moment controversy began to

rage round his name. There were other
road builders at work. Telford, a trained
engineer, insisted on a solid stone founda-
tion and ridiculed McAdam's theory of an
elastic soft base with a waterproof surface
made with small stones.

London's streets were, at the time, quag-
mires of water and mud so that the public
demand for better roads became urgent.
When it was proposed that McAdam's pro-
cess should be adopted a storm of protest
arose. But experience eventually showed
his theory was right.

Free of Charge
Within two years most of the main thor-

oughfares of the capital had been macadam -

A modem macadamised road surface composed of
small stones welded together that the foundations are

kept absolutely waterproof.

A typical example of the modem and tarmacadam road.

iced and it was not long before all the
principal cities of the Kingdom had followed
London's example. During this period
McAdam worked incessantly for his cause,
travelling all over the country in answer to
the requests of numerous Trusts for aid and
advice. For this he received no payment
whatsoever. " My belief," he said, " is
that if I had made it a money making
speculation I should have strangled the
business in its birth and my system never
would have been introduced in the country
at all."

Refused a Knighthood

So exacting did his work become that he
asked his three sons to aid him. Together
the family laboured reconstructing roads,
teaching others the new methods and
brushing away old forms of mismanage-
ment and corruption.

In 1823 a Select Committee of Parliament
was appointed to consider the work done
by McAdam for the country. Its decision
was a triumph for him, but the opposition
to his methods of trained engineers was
still so strong that it was only after con-
siderable controversy that the recommenda-
tions were passed by Parliament. As a
recognition of his services to the country
McAdam was voted a grant of £2,000. A
few years later he refused an offer of
knighthood on the pretext that he was too
old. Instead it was bestowed on one of
his sons.

His Work Completed

In 1825, his work completed, John
Loudon McAdam retired from public ser-
vice to live in Hertfordshire till his death in
1836. During this time he took a lively
interest in the progress of the roads and
watched with satisfaction the rapid increase
in the coach traffic which contributed in no
small way to the position Britain attained
in the world's commerce during the nine-
teenth century.

G. M. Trevelyan summed up McAdam's
work when he said, " Had it not been for
his roads the industrial revolution could
not possibly have taken place, for there
would have been no means of transport to
the new markets that were indispensable
to its increased production."

" Tips for Turners," by W. W. Watson. 79
pages. Published by The Manual Press,
price 2/6.

This is a new and up-to-date workshop
manual for mechanics, giving, not only
useful working data and tables, but many
practical hints supplied by mechanics as a
result of actual practical experience. Hints
on adjusting the lathe, taper boring, face-
plate and angle -plate work, reading a
micrometer, screw -thread systems, four -jaw
and self -centring chuck's, bonus systems,
and tool grinding are only a few of the
subjects covered in this handy volume. It
is complete with a stiff cover and should
find a place in every mechanic's workshop.

Technical Books on Every Subject.

EVERY engineer and model maker has
"heard of the " Model Engineer " series of
handbooks. These cover almost every
practical subject from Railway Modelling,
Microscopes, Motor Boating, Model Ships,
Metal Turning, Electricity, Dynamos, Work-
shop Facts and Figures, Model Aeroplanes,
Motoring, Motor Cycling, Aviation, Screw -
cutting, Sheet Metalwork, Boiler Making,
Fitting, Steam Engines, to Hardening and
Tempering, Model Boats, Model Sailing
Ships, Power Engineering, Accumulators,
Electric Bells and Alarms, Telephones and
Microphones, Electrical Working Models,
Mechanical Working Models, Induction
Coils, Scientific Experiments, The Loco-
motive, X -Rays, Patents, Gas and Oil
Engines, Photography, Chemistry, Wind-
mills and Wind Motors, Wireless Telegraphy,
Magnetos, Milling, Gear Wheels, Clock
Repairing, Watch Repairing, Small Trans-
formers, etc., etc.

It is almost impossible to find a technical
subject not dealt with in this most compre-
hensive range of cheap and reliable technical
handbooks. There is an enormous number
of titles in the " Model Engineer " series,
which are published at 9d. each, or 10d. post
free, from Percival Marshall & Co., Ltd.,
13/16, Fisher Street, Southampton Row,
London, W.C.1. There is a book to meet
almost every technical need at prices rang-
ing from 9d. upwards.

For example, some recent titles are :
Workshop Facts and Figures, 18. 6d. ;
Engineering Mathematics Simply Explained,
2s. 6d. ; Practical Lessons in Metal Turn-
ing, 3s. ; Electrical Measuring Instruments,
2s. 6d. ; Railway Modelling in Miniature,
3h. 6d. ; Shops, Shed and Road, 5s. ;
Planning and Layout, 18. ; Signals and
Signalling, 18. ; The Beginner's Guide to
the Microscope, 2s. ; Microscope Slide
Making, ls. 6d. ; Every Boy's Book of
Electricity, 18. ; Everybody's Book of Aero-
planes, ls. 6d. ; Britain's Fighting Fleets,
2s. 6d. ; English Warships in the Days of
Sail, 3s. 6d. ; Motor Boating for All, 2s. ;
Boat Building Materials and Methods, 5s. ;
Model Steamers and Motor Boats, ls. 6d.,
etc., etc. (Postage extra.) Percival Mar-
shall & Co., Ltd., also have a large list of
Blue Prints of model locomotives, model
ships, etc. Wonderful Models is a complete
encyclopaedia on all branches of model
making. They cost 25s. per set of two
volumes. A complete list of titles is
available free from the address given.
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con
CONTROL

I

PRICE

Complete as
illustrated.

LOUD SPEAKER
CONTROL PANEL
A simple method ofcontrol for
set and extension speakers and
also for headphones.

The Wireless World said :
"A useful device for fitting to
a receiver so that an external
loud speaker may be used in
conjunction with the internal
one, or without it, or the in-
ternal loud speaker used alone,

tel has been evolved by Lectro
Linx Ltd."
Practical Wireless said:
" A useful device and a valuable
safeguard."
Headphones greatly assist accurate
tuning in of Short and Ultra Short-
wave broadcasts. Use this Clix con-
trol for easy switching over from
phones to speaker.

Easy to fit. Simple diagram
showing how to connect is
supplied with each control.

LECTRO LINX LIMITED

OVER 50 TYPES

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

with their modern Hivac equivalents.

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

modernise your receiver ?

THE SCIENTIFIC
VALVIE

BRITISH MADE

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

types ?

HIVAC SHORT-WAVE VALVES
HIVAC HARRIES VALVES
HIVAC MIDGET VALVES

MR. F. J. CAMM RECOMMENDS HIVAC

Details of all Hivac types sent free for postcard request

High Vacuum Valve Co. Ltd., 111-117 Farringdon Road, E.C.1

PRESS a
THE
BUTTON

1

LIGHTS
12-25 WATT LAMPS

AND YOUR OWN POWER PLANT
STARTS IMMEDIATELY 300 WATTS

JOHNSON
LIGHTING

PETROL ENGINE GENERATORSETNeeds no special housing.
PULLEY DRIVE FOR POWER

Compact-only 16 x 15 x 14 inches. Pro-
tected enclosed design. Push button start.
Reliable-only attention is to fill the tank.

FOR BRILLIANT
DEPENDABLE

SAFE LIGHT
SEND THE COUPON FOR DETAILS.

To E. P. BARRUS LTD.,
36, UPPER THAMES STREET,

LONDON, E.C.4

Send me description of JOHNSON LIGHTING SET

Mr.

(P.M.)
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WIRELESS E PE IMENTER
ALTHOUGH the crystal receiver is

often regarded with scorn by the
listener with a powerful multi -

valve receiver, it has a definite field of
utility, and, in fact, to many listeners it
offers the only form of providing entertain-
ment from the broadcast programmes.

A Stand-by Apparatus
But it may also be used by the listener as

a stand-by apparatus for use, for instance,
whilst an accumulator is being charged, or
whilst a receiver is being modified. Fur-
ther, it is the most satisfactory receiver
to be constructed by the beginner, as it will
lead the way to larger receivers and enables
all of the elementary principles to be
grasped slowly. The old tag concerning the
necessity of learning to walk before you
try to run is very applicable to radio, and

Fig. 1.-A plan view of the finished receiver, to
in wiring.

many constructors fail to make a satis-
factory job of constructing a large receiver,
simply because they have not commenced
in a simple way. Primarily, the crystal
set is a very simple piece of apparatus,
consisting merely of a tuned circuit and a
crystal detector, the latter being joined in
series with a pair of 'phones across the
tuned circuit. But in such a form several
difficulties would arise under modern
conditions. The high power of the modern
B.B.C. stations, coupled with the fact that
there are, in most districts, two such
stations, renders it necessary to provide
a fair degree of selectivity, but as is now

THE P.M. CRYSTAL
RECEIVER

Details of an
Easy - to -build
Crystal e
ceiver which
has been e
signed to Suit
the / e quir e
vents if theModern

Listener.

assist

Fig. 2. -A three-quarter
rear view of the receiver,
showing the simple construction

and wiring.

well known, as soon as selectivity is
introduced, sensitivity automatically dis-
appears.

The Circuit
Consequently, a compromise has to be

adopted, and in a simple set such as a
crystal receiver it is rather difficult to
introduce such a compromise. After con-
sidering the results obtained with ordinary
receivers in various districts, and analysing
the various requirements of listeners who
write to us on this subject, we decided
that a form of " adaptable " circuit would
provide the most satisfactory solution to
the crystal set problem. It is not satis-
factory to design a standard arrangement
and say that it will suit every listener in the
country.

Reception Conditions
Reception conditions vary in every

locality, and there are no benefits such as
reaction which we can include in the circuit
to make up for losses or to sharpen up the
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tuning. The circuit finally adopted is
shown in Fig. 6, and it will be noted that
two of the components are shown in dotted
lines. The reason for this will be given
later, but it will be noted that a coil made
up of three separate windings is employed,
and that a tuning condenser is joined right
across it. The crystal is tapped to a point
a short distance from the high -potential end
of the coil, and this has the effect of re-
moving the damping exerted on the circuit
and gives a slight increase in the sharpness
of tuning. The wave -change switch is of
the double -pole double -throw type, and
carries out two functions.

The Wave -change Switch
In the simplest form all that is necessary

to change from medium to long waves is
to short-circuit part of the tuning coil, but
the same degree of selectivity is not re-
quired on the long waves as is needed on
the medium waves, and thus it is an ad-
vantage to be able to modify the aerial
connection when changing wavelengths.
It will be seen in this circuit that when
in the medium -wave position the aerial is
joined direct to the top or high -potential
end of the coil (ignoring the dotted con-
denser), whereas when switched over to

1937 CRYSTAL RECEIVER
LIST OF COMPONENTS

One Paxolin Panel, 6 i n. by 6 in
(Peto-Scott).

One Wooden Baseboard, 6 in. by 6 in.
by # in. (Peto-Scott).

One Paxolin Former, 2# in. by 4 in.
(Peto-Scott).

One " Formo Slow-motion Condenser
with Mystic Dial, type 511.5 (Formo
Products, Ltd.).

One Red -Diamond Crystal Detector
(Jewel Pen Company).

One Component -mounting Bracket
(B.T.S.).

One Double -pole Change -over Switch,
type 1.23 (Wright and Weaire).

Two Terminal Socket Strips (Belling -
Lee).

One 001 mfd. Tubular Condenser
(T.C.C.).

Quantity 22 D.C.C. Wire, Screws, four
4BA Bolts and Nuts.

The following additional components
are required in some districts, as
mentioned in the text :

One 0002 mfd. Preset Condenser
(Formo Products, Ltd.),

One Anti -breakthrough Choke (con-
structional details given in the text).

long waves, the aerial is transferred to a
point much lower down on the coil. If
any doubt exists as to the advantage of
this, the aerial should be removed from
the aerial socket and connected direct to
the top of the coil in the long -wave position.
It will be noted that a coil is shown in
dotted lines joined between the aerial
contact for the long -wave position and the
tapping on the coil, and this is a special
anti -breakthrough choke which will be
found invaluable to those listeners who are
situated close to a medium -wave broadcast
station.

Separating Two Stations
The condenser shown in dotted lines is

also of value to listeners in a similar
position as it may be adjusted to separate
the two local stations when a large aerial is
employed. Therefore, the receiver should

be first made up, ignoring these two com-
ponents, and if it is found in your particu-
lar case that the two locals are heard
together, the pre-set condenser should be
included between the switch and the top
of the coil. Similarly, if when switched
over to long waves the medium -wave
station can be heard in the background, the
special choke should be placed in circuit as
shown in the wiring diagram.

Constructing the Receiver
The construction is exceedingly simple,

and the components have been selected so
that no soldering is called for, and thus the
set may be made up with only a penknife
and screwdriver. The panel and baseboard
both measure 6 in. by 6 in., and the former
is of paxolin. Ordinary three-ply wood
may be used for the baseboard, but a thick-
ness of about f in. is desirable in order

Fig. 3.-The wiring plan.
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that the panel may be firmly screwed to the
front edge. The panel may be drilled by
following the measurements and details
given in Fig. 5, and the switch and terminal
sockets should be attached. The variable
condenser is screwed to the baseboard, and
the correct position may be marked off
from the wiring diagram, or it may be
placed upon the baseboard and the panel
held in position whilst the condenser is slid
forward until the mounting bush comes into
the correct position. The holes should then
be marked with a pencil and the panel
removed whilst the condenser is screwed
down. Follow the maker's instructions
regarding the mounting of the special
slow-motion drive and scale.
Winding the Coil

The coil is wound on a length of paxolin
tubing measuring 2-i in. in diameter and
4 in. in length. Two small holes should be
pierced at the upper edge and the end of
the wire passed through, leaving a length
of 5 in. projecting for connection to the
variable condenser. Wind on 8 turns and
then make a large loop-about 2 in. in
length, and in the position shown in the
diagram of the coil. Continue the winding
for another 32 turns, and cut the wire so
that when passed through a further pair of
holes there will be approximately 5 in. left.
About in. from this end of the coil make
another pair of holes and pass the end of
the wire through again, leaving a further
5 in. for connection, and then wind on the
wire, hank fashion, for 80 turns, after
which let the wire pass across the former for
a quarter of an inch or so and wind a
similar hank winding of the same number
of turns. This will give you a grand total
of 200 turns of wire, the lower two piles
forming the long -wave loading coil. The
coil is mounted by screwing a strip of wood
inside the lower end. Alternatively, a
disc may be cut from plywood for the
purpose.

Wiring the Receiver
Now note carefully, when ends of the

coils are connected to the respective points,
and if the condenser and choke are to be
left out, the end of the first coil and the
commencement of the first of the two pile
windings should be twisted together and

In

6"

taken to the switch. If the choke is to be
included, it should be joined between
the two switch contacts as shown. Note
that the end of the complete coil is joined
both to the variable condenser and to the
switch, and the one length of wire may be
used, scraping away the cotton covering
for the purpose. The small fixed condenser
is joined across the 'phone terminals, and
the crystal detector mounted on the
component -mounting bracket. The loop
of wire in the first part of the coil should
be scraped and passed over the end of the
detector and locked beneath the terminal
nut, whilst the lead from the detector to
the 'phone terminals is anchored between
the component mounting bracket and the
locking nut on the detector.

4"

The aerial should be provided with a
plug and inserted into the aerial terminals,
whilst the earth should similarly be con-
nected. The 'phones are plugged into the
right-hand pair of sockets. The condenser
dial should be turned to tune in the desired
station, and the small control knob on the
detector should be pulled out, turned and
gently released when adjusting the detector.
On no account turn this without pulling
it out, as by so doing you will spoil the
surface of the detector and it will soon
need replacing. The particular type of
detector used will be found sensitive in
practically every position, although it is
worth while trying to find the most sensitive
spot.

An Efficient Aerial
The aerial should, of course,

be as efficient as possible, and
in this connection height is
the most important factor.
The insulation of each end
should be carefully carried
out, by using two or three
of the egg -type insulators,
and the leading -in wire should
be brought down well clear
of the house walls, guttering,
pipes and other earthed
bodies. Similarly the earth
should be as efficient as
possible, and a good sound
connection to a main water -
pipe, through the medium of
a standard type earth clip, will
be found as good as any. A
buried plate or connection
to one of the proprietary
earths such as the Graham

Farish " Filt " may also be highly
recommended.

8 lei,eno-

t /Ls
32 Taencs

80 ruRNr.

go TuRNS

Fig. 4.-The coil is
wound as shown here.
Note carefully that
all turns are in the

same direction.

The Special Choke
If the anti -breakthrough choke is found

necessary, it may easily be constructed
from the same wire as is used for winding
the coil. Cut a disc of plywood about i in.
thick and about 1 in. in diameter, and two
discs of similar wood 1+ in. in diameter.
Screw these together to form a spool and
drill a hole through one disc near the edge
of the centre piece. Anchor the wire in
this hole and wind 150 turns of wire in
the spool, afterwards anchoring the end
of the wire through a further hole or by

wrapping a piece of
ordinary tape round
the coil of wire and

It

o

tying a knot.

For the Beginner
If this is your first receiver, it is worth

while examining the arrangement of the
parts and studying the relation between
the theoretical symbols in the circuit
diagram and the practical interpretation
in the wiring diagram.

Place an Order with your Newsagent
for "PRACTICAL MECHANICS" to

be regularly delivered

Fig. 5.-Drilling diagram for the panel of the receiver. Fig. 6.-Circuit employed in the crystal receiver.
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A Pendulum Harmonograph
A Device for Producing Complicated Curves, the
Repetition of which make Attractive Patterns

4 N'NFig. 1.-The com-
pleted instrument,
showing the position
of the two pendulums.
One pendulum carries
a small table at the top,
and the other operates

a stylus or pencil.

THE harmono-
graph de-
scribed below

combines the
motions of two
pendulums to pro-

duce complicated curves of great beauty
and regularity, and the autogmatic
repetition of these curves makes marvel-
lous patterns. The number of different
patterns that can be produced is incal-
culable, in fact, it is in practice, impossible to
get two alike. The apparatus is quite simple
to make and it is most fascinating to watch
a pattern such as those illustrated herewith
growing quite quickly before one's eyes ; the
illustrations each took about one minute to
produce, and though it seems almost in-
credible at first sight, each of them is made
by one continuous line.

The Designs
The complete instrument is shown in

Fig. 1. The pendulum carrying the small
table at its top end is mounted on gimbal
bearings which allow it to move in any
direction, so that it is able to swing in circles,
ellipses, or straight lines. The second
pendulum operates a pencil or stylus on the
end of a hinged arm, and moves to and fro
in a straight line only, just like a clock
pendulum.

Commence construction by making the
base board as shown in Fig. 2. It is in-
tended that this should be screwed on to a
firm table or bench, but be sure that there is
no " ricketiness " about the support or the
results obtained will probably show wobbly,
irregular lines. Screw clamps can be used
if it is not permissible to put screws into the
bench or table. The two points are sup-
ports for the gimbal ring-they are ordinary
wood screws with a few threads filed off and
the remaining part filed to a nice point.
Two small iron plates about in. thick are
screwed down one on each side of the

elongated hole, to carry
the pencil pendulum ; one
plate is recessed with the
point of a drill and the
other has a V -groove filed
across it.

The Gimbal Ring
This is simply an iron

washer about -11- in. thick and 2 in. to
2i in. diameter-the hole should be
about 11 in. to 1 in. diameter ; you
will probably have to file the hole out

it more convenient to use any other form of
weight make sure that it is rigidly attached
to the pendulum rod ; if it can wobble
about it will probably spoil the results.

The pencil pendulum is shown in Fig. 5.
The arm for the pencil may be attached by
a couple of small brass hinges if you prefer
it, but the paper or tape hinges shown will
probably give better results as they are al-
most frictionless and free from rattle.

The apparatus can now be assembled for
trial. Put the pencil pendulum weight
about half -way up the rod, and the other

z' -o"
S

nxing
Screws

It 3.> Ie I >k
3

--Pi

Fig. 2.-The baseboard.

Fig. 4.-The
weighted
pendulum.

if you use a standard
washer. Make a recess with
the point of a drill and
diametrically opposite to
the recess file a V -groove.
Then turn the ring over and

do the same on the other side, but be sure to
make the groove and recess on one side on a
line at right angles to those on the other (see
Fig. 3). Do not try and make a knife-edge
bearing for the gimbal, the arrangement
described is much simpler and better-
unless the knife-edge bearing is made with
great accuracy.

The Pendulum
It is all made of wood except the weight,

which is simply a length of very stout lead
pipe weighing about 1 lb., fixed with a
single wood screw (see Fig. 4). If you find

Fig. 6.-The
designs shown
here were
made with a
pendulum

harmonograph.

,..."13eCe5, on
Upper Side

Groove on
Lower Side

Ciroove on
Upper Side

Fig. 3.-The gimbal ring.

weight at the bottom to commence, and try
any other positions you like after. You
can make a few trials with pencil and paper
first, using a fine pointed pencil ; adjust the
pressure on the pencil by arranging a small
weight on the arm-putting it on one side
of the fulcrum will, of course, increase the
pressure and on the other side will reduce it.
Set the pendulums swinging, drop the pencil
on to the paper gently and watch results.

Y2 Die Rod 3 -0"Lon5

Fig. 5.-The
pencil pendulum.

"rapes 4) vect on
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Smoked Glass for the Designs
Although pencil and paper are suggested

for a trial, far better results can be obtained
by using glass smoked in the flame of a
candle, the line being scratched with the
point of a needle. The needle should be
pushed eye -end first into a piece of wood
equal in size to a pencil, allowing only,
about + in. of point to protrude. The
illustrations to this article were produced
in this manner, and photographic prints
were then made from the smoked glass

A further design made by a pendulum harmonograph.

diagram, which was used like a negative in
an enlarger. Although the illustrations are
thicked up somewhat in reproduction, they
are still much finer than can be obtained
with a pencil. The needle, too, causes
much less friction than a pencil, for the
slightest pressure is sufficient for the needle
while that on the pencil is considerable and
this causes the pendulums to die down
quicker.

A Non -drip Bottle Stopper

THE novel stopper shown below, which
can be fitted firmly into the mouth of
a sauce bottle by means of two prongs,

is capable of returning the drips back into
the bottle, thus keeping the outside clean.
This is particularly advantageous, as the
top of a sauce bottle generally presents an
unwholesome appearance after it has been
in use over a short period. As will be seen,
when the top of the stopper is removed, a
spring causes a nozzle to project past the
rim of the stopper, and any drips, instead
of running down the outside of the bottle,
run down the nozzle and so back into the
bottle when it is stood upright. The
device costs is. 6d. post free, and is obtain-
able from H. L. Joelson, 86 Ealing Village,
London, W.5. Please mention PRACTICAL
MECHANICS when ordering.

kV/RE
PRONGS

- L.ORDED
NOZZLE

CORK
PYRSHER

A non -drip stopper which can
easily be fitted into the mouth of
a bottle, and (above) a sectional
sketch of the stopper showing the

construction.

AKE EXTRA
MONEY SPARE

IN YOUR
TIME

WITH THE ALL BEST BRITISH

G.1" I. TOOL
CHEST

AND HOME REPAIRING OUTFIT

7 DAYS'
APPROVAL

Finest
Sheffield Tools
ONLY are included in the
New and Improved G.T.L.
Tool Chest, making it
better value than ever.
ALL BEST BRITISH

OUR spare, time can be turned to good account if you've a G.T.L. Tool Chest and HomeY Repairing Outfit. With it you can make a thousand -and -one useful articles for your home
and garden, and it opens up a new and inexpensive way of adding to the comfort, conveni-

ence and amenities of your property, while saving you literally pounds a year in repairs for which
you would otherwise have to pay. Incidentally, it also affords a new pleasurable way of adding
to your income by making articles to sell. So that-with a G.T.L. Tool Chest-instead of spend-
ing money in your leisure hours, you will be making it, saving it, and enjoying it.

NO EXPERIENCE NEEDED
A valuable FREE BOOK OF INSTRUCTION, containing over 200 working illustrations, is
included in the G.T.L. Tool Chest. If you have never handled a tool, you CAN be sure of imme-
diate success because this book tells you what to make and shows you step-by-step how to make it.

THE NEW AND IMPROVED G.T.L. TOOL CHEST
The new G.T.L. Chest for 1937 has been vastly improved by the inclusion of additional Tools and
improvements to existing ones. Now there are nearly sixty high -quality articles, all the finest
Sheffield Tools, neatly fitted in steel clips, and they come to you direct from the manufacturers
after being carefully tested. Everything for every purpose is here, and the G.T.I.. Tool Chest
stands alone in its quality, completeness and arrangement. This Chest is the original and only
G.T.L. Guaranteed Tool Chest.

A FEW SHILLINGS BRINGS YOU THE G.T.L. TOOL
CHEST AT ONCE ON SEVEN DAYS' APPROVAL

A first payment of a few shillings and the G.T.L. Tool Chest is sent at once to your Home
CARRIAGE PAID and packing free. The balance can be paid by small monthly sums to suit
your pocket; meanwhile the G.T.L. Tool Chest is making money for you.

FRE
ITo Readers of "Practical Mechanics."

A Beautiful 16 -page BROCHURE describing the G.T.L. GUARANTEED TOOL
CHEST and Home Repairing Outfit in detail and telling how you can save and
make money-as tens of thousands of others are aheady doing-will be sent post
free if you POST THIS COUPON NOW !

mos POST THIS COUPON NOW i=milig
1

To GUARANTEED TOOLS LIMITED
12-13 Chiswell Street, Finsbury, London, E.C.I

Please send me by return, free of all cost and obligation, your beautifully illus-
trated booklet of the G.T.L. Guaranteed Tool Chest and Home Repairing Outfit, together
with particulars of price, and how I can obtain it at once for a small first payment.
(PLEASE WRITE CLEARLY.)

Name

Address

P.M. 4/37. id. stamp is sufficient if in unsealed envelope.

MN WIN MI MI IM MI MI MI NI NI
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If a postal reply Is desired, a stamped addressed envelope must be enclosed. Every query and drawing which is
sent must bear the name and address of the sender and be accompanied by the coupon appearing on page 423.
Send your queries to the Editor, PRACTICAL MECHANICS, Geo. Newnes Ltd., Tower House, Southampton

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

FINGERPRINT POWDER

"
WOULD you kindly tell me the name

of the powder used for bringing out
fingerprints on articles ?

" Is there any substance that readily
dissolves phosphorus oxide fumes other
than water, which is too slow ?

" Can formic acid be obtained from nettle
leaves ? If so, how ? " (P. C., Surrey.)

1. THE best powder for fingerprint
determination is lycopodium powder,

an inflammable yellow powder which con-
sists of the spores of certain fungi. Gam-
boge powder may also be used and, at times,
the very finest air -blown talc powder.

2. There is no greater solvent of phos-
phorus oxide fumes than hot water. The
white fumes of burning phosphorus are for
the most part composed of phosphorus
pentoxide (P505) and this compound is
exceedingly soluble in water.

3. Yes, formic acid can be prepared
from nettle leaves, although the process is
tedious and the yield is small. Macerate
a large quantity of nettle leaves with hot
water and finally distil the mixture. A
weak solution of formic acid will distil over.
It cannot very well be concentrated by
evaporation because the boiling point of
the pure formic acid (101° C.) is too close
to that of water. You may, however,
be able to prepare the pure acid from the
weak solution by boiling up the latter with
a quantity of litharge (lead oxide) until the
litharge ceases to be dissolved. Filter the
liquid and then concentrate it to a very
small bulk by boiling. Lead formate will
crystallise out. These crystals should be
collected and placed in a bulb tube through
which dry hydrogen sulphide gas is passed,
a small amount of heat being applied to
the lead formate crystals in the bulb.
By the interaction of the hydrogen sulphide
gas, and the warmed lead formate crystals,
black lead sulphide will be formed and pure
formic acid will be liberated. The latter
will be driven off by the heat and can be
condensed in a tube cooled in ice -water.

A QUICK -BOILING KETTLE
HAVE designed and made a quick -boil -I

ing kettle as per the enclosed sketch.
Do you think I could patent this idea, or
register the design ?

" I made the model in copper, tinning the
inside with ordinary tinman's solder. Do
you think this is perfectly safe to use in a
district where the water is soft ? The local
water is obtained from the Severn, being
filtered through sand beds and slightly
chlorinated. It occurred to me that if the
water was slightly acid there might be a risk
of small quantities of lead being dissolved,
especially in view of the large surface
exposed." (H. E. M., Worcester.)

THE improved quick -boiling kettle, if
novel, is fit subject matter for protection

by Letters Patent. You are advised to
make a search amongst prior patent specifi-
cations for kettles, before incurring any
cost in protecting the invention. The idea
of utilising the spout of a kettle for filling
and emptying, is known to be old, and it is
also thought that the broad idea of employ-
ing internal fire tubes is also old.

The exact exterior shape of the kettle, if
not previously registered, could be regis-
tered as a design, but such registration
would not give any protection to the par-
ticular interior construction.

It is not advisable to employ any lead -
lined receptacle for boiling soft water for
potable purposes. In ordinary solder, lead
is usually the preponderating constituent,
it would therefore be advisable to employ
only pure tin as a coating.

ELECTRIC LIGHT GLOBES
" I WISH to make electric light globes

square in design, incorporating a pattern
in relief, and propose to cast or mould
them with a white finish. Can you tell
me if whiting or powdered chalk mixed
with stucco will give a white effect or will I
need potter's clay. Perhaps you will know
of some other cheap mixture which I can
make up for moulding." (A. C., Glasgow,
S.W.1.)

WE are not perfectly clear from your
letter as to the exact type of moulding

which you propose to employ. If you are
using a heat -moulding, you cannot employ
chalk as a whitening agent, since it changes
in composition under the influence of heat.
Whiting, however, would be quite adapt-
able, as, also, would be magnesium oxide.
Powdered alum and/or aluminium oxide
could also be used as white pigments.
The admixture of potter's clay into your
moulding composition will give a greater
binding effect, but if its proportion in the
mixture is too great the material will be
apt to be " grainy " and even to crumble.

PROTECTING A TRANSFORMER
" I HAVE recently bought a 3 amp,

19 volt transformer for use on a gauge 0
railway. Can you tell me how to protect
the transformer from short-circuits ? I
have tried fuses, but they are not suitable
as they have to be changed so frequently.

" Would a cut-out be of any use-if so
can you explain the construction ?

" Can you give me the name of a firm
who can supply a cheap ammeter which will
serve my purpose ? " (J. P., Ludlow.)

THE only satisfactory way to protect the
transformer in the case of short circuits

on the model railway track is to instal a
cut-out. Such a cut-out was described in
the article by Mr. E. W. Twining in
PRACTICAL MECHANICS for March, 1936, on
pages 352 and 354. See also diagram
No. 4 in Fig. 3.

As will be seen it consists of a solenoid,
i.e. a coil having a sliding core, the coil
being in the main supply circuit and the
core actuating a break switch which must
be restored to normal position by hand after
it has come into operation.

WEATHER RECORDS
" DLEASE could you inform me on the

f following, as I am shortly undergoing
a test for a weatherman badge for scouts.

" 1. The wettest month on record ?
" 2. The wettest day on record ?
" 3. The extremes of temperature re-

corded, and dates ?
" I wish these records to apply to the

Reigate borough, or failing this, for London."
(R. M., Surrey.)

ACCORDING to the Meteorological Office
the following are the records required.

Wettest month, June 1903. 183 mm.
Wettest day, June 28th, 1906. 60 mm.
Maximum temperature, August 9th, 1911.

94° Farenheit.
Minimum temperature, January 17th,

1881. 9° Farenheit.
The foregoing are for Kew Observatory,

London. Period 1870-1936. Similar
data for Reigate is not available.

COMETS
" I AM very interested in the branch of

astronomy dealing with comets, and
would like information on the following
questions.

" 1. Out of the 79 comets observed
during the period before Christ, the orbits
of four were calculated, namely, those of
370 B.C., 136 B.C., 68 B.C. and 11 B.C., and
of these four, only one was identified, that
of Halley's comet on its return in 11 B.C.
As the book which contains this information
was written in 1889, I thought that perhaps
during later years, more orbits of these 79
comets may have been calculated. If this
is so, will you give me the date(s) of their
appearance(s) and if they have been proved
to be apparitions of other comets ?

" 2. Will you give me the name of a good
up-to-date text -book dealing with cometary
astronomy, also the name and address of the
publisher, together with any other details
needed in order to purchase the same ?"
(L. C., Walworth, S.E.17.)

NONE of the latest works on general
astronomy refer to the returns of any

of the pre -Christian era comets mentioned,
except that of 11 B.c. (or 12), known as
Halley's. Identification of even this one
was probably a matter of working back-
wards. Observations of comets in those
ignorant times were too vague to admit of
accurate determinations of their orbits and
periods.

We do not know of a book devoted en-
tirely to comets. Most of those on general
astronomy give a section to the subject.
For advanced mathematicians there is
The Calculation of the Orbits of Asteroids
and Comets, by Prof. R. P. Williams.
(Principia Press Inc., Bloomington, Indi-
ana). Price in this country, 15s.

COLOURED LAMPS
" f -AN you please give me the formula

,...for making coloured lamp lacquer both
transparent and translucent as is used on
the colour -sprayed lamps made by several
electric lamp firms ? I require the trans-
parent lacquer for lamps for indirect lighting
and the translucent lacquer for lamps for
direct lighting, the lamps I propose coating
being the small ' fairy lights ' used for
decorating Christmas trees, etc.

" I have had a number of these sets in
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use, and find that whilst the filaments are
very robust, the colours very soon bleach
out of the lacquer." (P. L. P., near Leeds.)

YOU will be able to obtain the effects you
desire quite easily by preparing a thin

solution of celluloid in a mixture of ap-
proximately equal parts of acetone and
amyl (or butyl) acetate, and by adding to
the clear solution a few grains of an acetone -
soluble dyestuff. In order to obtain a
translucent effect, the proportion of acetone
in the varnish should be increased and a
quantity of ester gum dissolved in the liquid.
The precise quantity of ester gum to be
dissolved depends entirely upon the in-
tensity of the translucent effect required.

All the chemicals above mentioned may
be obtained retail from Messrs. A. Boake,
Roberts & Co., Ltd., Stratford, London,
E.15.

SELENIUM CELLS

"
IN the March (1934) issue of ' Practical

Mechanics ' you gave details of the
construction of selenium cells, particularly of
the condenser type. The sizes you gave
were rather small and I was wondering if
it is permissible to use plates and mica of
larger sizes and thicknesses. Alternatively,
could I use a sheet of mica clamped between
two supports and coated with selenium in
place of the condenser ? I have facilities
for sealing this electrode in a partial vacuum,
so am wondering if this would be an advant-
age or disadvantage to its working.

" My idea is to use this selenium cell for
measurements of colorometric chemical
tests. Do you think that the idea is feasible,
using selenium in place of photo -electric
cells, as the response to light need not
necessarily be instantaneous as sensitive.
A sketch is enclosed." (E. F., Cardiff.)

THE selenium cell which you propose
to construct will probably function

satisfactorily, provided that you obtain
the selenium in the " grey " sensitive con-
dition, but the cell would be rendered more
sensitive if it consisted of a number of fine
copper wires, wound in parallel formation
over the mica sheet, the wires being clamped
at one end of the cell. Such wires should be
about -inch apart and the entire surface
of the cell (wires and mica) should be
covered with a thin coat of the selenium.
This, particularly in a partial vacuum-
which will prevent atmospheric contamina-
tion of the sensitive selenium-should be
particularly effective, provided that the
well-known selenium " time lag " is of no
consequence in your work.

The principle of colorometric chemical
tests by means of selenium cells is an old
one, having been experimented with before
the war. Nevertheless, there is ample
scope for research in this direction.

Plates of mica having larger dimensions
than those given in PRACTICAL MECHANICS
for March, 1934, may, of course, be em-
ployed, but with little or no real advantage.
In a condenser type of cell, it is essential to
keep the plates as thin as practicable.

Your circuit sketch is incorrect. A
selenium cell requires a direct current
across it and the current must be of steady,
constant voltage which, usually is under
60 volts. Such a current is best supplied
by means of a H.T. battery.

CHEMISTRY
" COULD you give me some information

regarding the following :-
" 1. What is the action of hydrochloric

acid on bleaching powder ? Please give
equation.

" 2. Why does hydrochloric acid fume in
moist air ?

" 3. Is the acid any stronger than nitric
acid ?

" 4. Which halogen is the most active ? "
(J. W., Newcastle 4).

(1)
WHEN acted upon by hydrochloric

acid of medium strength, chlorine
is evolved and calcium chloride is left in
solution :-
Ca(0C1)C12+ 2HC1 = CaC12+ 1120 +012.
If, however, a bleaching powder solution is
treated with very dilute hydrochloric acid,
hypochlorous acid is first formed and this
eventually reacts with any excess of the
hydrochloric acid to form water and
chlorine
Ca(0C1)2 2H01 = CaC12 2HC10

(Hypochlorous acid)
HM0 + 1101 = 1120 + 012.

2. Hydrochloric acid fumes in moist air
because its vapour, as it were, dissolves in
the moisture of the air and thus renders
itself visible. These fumes consist of
minute globules of hydrochloric acid solu-
tion.

3. Pure hydrochloric acid solution is
somewhat " stronger " than nitric acid,
yet nitric acid is a powerful oxidising agent,
and this property, combined with its great
acidity, makes it, in many instances, a
more corrosive liquid than hydrochloric
acid solution.

4. Fluorine, a pale yellow gas, is by far
the most active member of the halogens.
It is, indeed, the most active of all the
elements.

ROCKET PROPULSION
" I WOULD be extremely grateful to you if

you could inform me of the clause in
the Explosive Act of 1875, which prohibits
the use of liquid fuels in rocket experimenta-
tion.

" Liquid oxygen is obtainable at 7s. 6d.
per litre. Do you think liquid air will be
cheaper than this ?

" Re the powder -fuels mentioned in the
December issue of your paper. Does this
fuel need compressing ? I have made
several experiments with it and with mix-
tures using more potassium chlorate, but I
do not seem to be able to get any propulsive
force. The enclosed sketch shows the pro-
portions of the nozzle, etc. Do you think
that the diameter of the nozzle is too great ? "
(E. B., The Manchester Interplanetary
Society.)

1. THE explosives act can be studied at
your local police station or post

office. You must not use explosives in
any manner likely to cause injury to per-
sons or property and adequate precautions
must be taken.

2. Liquid air, in small quantities, is
priced the same as liquid oxygen, i.e. about
7s. 6d. per litre. For large quantities of
liquid air, a reduction might be obtainable.

3. The fuel powder does not need com-
pressing. It should be " tamped " down,
i.e. lightly rammed down in order to pre-
vent its becoming too loose. The powder
should burn with a fair propulsive force,
which, within limits, can be increased by
augmenting the potassium chlorate propor-
tion of the powder. You do not actually
state the nozzle diameter of your experi-
mental rocket, and it is therefore difficult
for us to make a true guess at it from your
sketch. Generally speaking, the nozzle
diameter should be just sufficient to give a
free flow to the gases generated by the
combustion of the powder. In place of a
single nozzle, two, three or even more may
be tried. You will, no doubt, be able to
discover books on rocket construction in the
Technical Library, St. Peter's Square,
Manchester.

TAKE UP PELMANISM
Sir Herbert Barker's Tribute-
" Impossible to Speak Too Highly of It."

SIR HERBERT BARKER, the world-famous
Specialist in Manipulative Surgery, says :

" The brains of a country constitute its
greatest asset, and Pelmanism offers the
wherewithal to develop this asset to the

fullest. The system
brightens our out-
look on the glorious
possibilities of life ;
strengthens and quic-
kens our memory and
understanding ; gives
coherence and clarity
to our thoughts, and
enhances, unbeliev-
ably, our capacity for
intellectual enjoy-
ment and usefulness.

EV miYk " I am convinced
SIR HERBERT BARKER that benefit beyond

computation can be secured by all-
whether the student be 19 or go-who will
follow the directions given in the Course."

What Pelmanism Does
A course of Pelmanism brings out the

mind's latent powers and develops them to
the highest point of efficiency. It banishes
such weaknesses and defects as :-
Depression " Inferiority Complex "
Shyness Mind -Wandering,
Forgetfulness Indecision
Boredom Weakness of Will
The Worry Habit Pessimism
Unnecessary Fears Procrastination
Indefiniteness Morbid Thoughts
which interfere with the effective working -
power of the mind, and in their place it
develops strong, positive, vital qualities,
such as :-

-Concentration -Organising Power
-Observation -Directive Ability
-Perception -Presence of Mind
-Optimism -Courage
-Judgment -Self -Confidence
-Initiative -Self -Control
-Will -Power -Tact
-Decision -Reliability
-Originality -Salesmanship
-Resourcefulness -Business Acumen

and a Reliable Memory

By developing these qualities you add to.
your Efficiency and consequently to your
Earning Power.

In a sentence, Pelmanism enables you to
live a fuller, richer, happier, and more success-
ful existence.

This is borne out by the letters received
from those who have taken the Course, many
of which are quoted in

" The Science of Success."
If, therefore, you wish to make the fullest

use of the powers now lying latent or only
semi -developed in your mind, you should
send to -day for a free copy of this most
interesting book.

Write to -day to:
Pelman Institute,
(Established 4o years)

130 Pelman House, Bloomsbury Street,
London, W.C.1,

and by return you will receive a free copy
of " The Science of Success," and particulars
enabling you to enrol for a course of Pel-
manism on specially convenient terms.

Call or write for this free book to -day.
Readers who can call at the Institute will be welcomed.
The Director of Instruction will be pleased to have a
talk with them, and no fee will be charged for his advice.

PELMAN (OVERSEAS) INSTITUTES: PARIS, 8o
Boulevard Haussmann. NEW YORK, 272 North Avenue,
New Rochelle. MELBOURNE, 396Flinders Lane.
JOHANNESBURG, P.O. Box 4928. DURBAN, Natal
Bank Chambers (P.O. Box 2489). CALCUTTA, 102
Clive Street. DELHI, TO Alipore Road. A MST ERDA M,

Damrak 68. JAVA, Malabarweg, Malang.
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Things are happening to -day
which vitally affect you!

If you are about 18, 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 ! 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.

.. 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.
DAccountancy
EAdvertising
DAeronautical Engineering
DAir Conditioning
EArchitecture
EBookkeeping
DBuilding
EChemical Engineering
ECivil Engineering
DDiesel Engineering
DDraughtsmanship
1:Electrical Engineering

DEngineering Design
DMarine Engineering
[Mechanical Engineering
DMining Engineering
EMotor Engineering
DPIumbing
ERadio
ESalesmanship
ESteam Engineering
ETextiles
[Willing, Gas and Vet
[Woodworking

DExaminations, state which

The I.C.S. teach wherever the post reaches and have
a wide variety of courses of Study. If, therefore, your
subject is not in the above list, write it here.

Name Age

Address

COLD LIGHT
"WITH reference to your article on
`Cold Light ' in the January issue

of ' Practical Mechanics,' I would be glad
if you could answer the following questions.

1. How is orthoaminophthalic cyclic
hydrazide prepared ? If possible I would
like to prepare some in a home laboratory.

" 2. Is it possible to alter the colour of the
light radiated by a luminous compound by
the addition of another salt ? If so, could
you tell me the names of the most important
of these ?

" 3. In what oils is phosphorus soluble ?
I tried warming phosphorus in olive oil,
but although it melted, it did not seem to
have any appreciable effect. I used yellow
phosphorus ; should it have been of the
red variety ?

" 4. I am not quite clear as to whether the
luminous appearance of putrefying fish is
due to the action of bacteria, or the spon-
taneous combustion of minute quantities of
hydrides of phosphorus, given off by the
decaying flesh.

" 5. Some materials become luminous
under the influence of a radium salt. Does
this apply to a uranium salt ? If so, which
salts give the best results ? " (J. H.,
Lincs.)

1. IT is quite impossible, from a practical
standpoint, to make orthoamin-

ophthalic cyclic hydrazide successfully in
an ordinary home laboratory, for the pre-
paration of this compound from phthalio
acid is a long and exacting process. It
would be much cheaper for you to purchase
a small quantity of the material. If you
will write to British Drughouses, Ltd.,
Graham Street, City Road, London, they
will forward to you particulars of this
compound.

2. The light emitted by luminous com-
pounds may be varied somewhat by in-
corporating traces of different impurities
with the materials used in the making of
the luminescent substances. Thus, for
instance, traces of manganese compounds
in calcium sulphide tend to impart a ruddy
hue to the luminescence of the latter.
Copper salts produce bluish and violent
shades of luminescence, potassium salts,
violet -white shades, and barium compounds,
greenish hues. It is, however, impossible
to lay down the law on this subject, since
the exact colour of the light emitted by a
luminous compound is governed not only
by the impurities in the latter but, also, to
a certain extent, by the exact manner in
which the luminous material has been
made. Very little is known concerning the
influence of impurities on the colour of the
light given out by a luminous compound.

3. Yellow phosphorus is soluble in olive
oil, turpentine, alcohol and other oils. It
is extremely soluble in carbon bisulphicle.
We cannot understand why you were
unable to get the phosphorus to dissolve
in olive oil. The oil, of course, must be
warmed. Red phosphorus is not soluble
in any of the usual liquids which dissolve
yellow phorphorus. Incidentally, you
should be extremely careful when carrying
out experiments on the solution of yellow
phosphorus in oils, since such solutions
easily take fire, and, once alight, are
difficult to extinguish.

4. The luminescence of decaying fish is
due to the presence of luminous bacteria
and not to any phosphorus hydrides.

5. Only radium compounds and those of
its closely allied elements excite lumines-
cence in other materials when the latter are
brought hear radium or radium -like
substances. Uranium compounds do not
possess this power of exciting luminescence.

,
Leaflet of

20 wonderful designs
easy to make at home

lust look at this stunning
piece of modern furniture I
It's just one of the 20 mar-
vellous designs illustrated
in the FREE LEAFLET
offered by the makers of - 'Oat*,
Casco, the new Cold Water -

Glue of amazing strength.

FREE leaflet contains
Card Table, Bookends, Tile -top Table, Surfboard, Canvas
Boat, Writing Desk, Refrigerator, Tray, Boat (9 ft.
long), Box, Turned Box, Model Windmill, Wooden
Jewellery, Useful Cabinet, Fruit Bowl, Candy Dish, Nut
Bowl and Hammer, Cigarette Box, Modern Clock,
Cocktail Cabinet.
Homecrafters1 Here is a marvellous opportunity to obtain
20 new splendid designs hitherto available only to ex-
clusive furniture manufacturers. All you need do is to
send name and address to :

LEICESTER, LOVELL & CO. LTD.
Dept. P.M.3, 14/18 Nile Street, London, N.I.

Get this leaflet NOW.

12

JUBILEE
WORM DRIVE
HOSE CLIPS
The long -life clipwith

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.

FREE SERVICE FOR READERS
READERS requiring information concerning
goods or services advertised in PRACTICAL
MECHANICS should give names of Advertisers
from whom particulars are desired. THERE IS
NO CHARGE FOR THIS SERVICE.
If any Advertiser stipulates that stamps or postal
orders are necessary before samples or catalogues
are sent, please enclose the necessary amount with
your instructions.
Post this7to

ADVERT. SERVICE DEPT.,
PRACTICAL MECHANICS,

TOWER HOUSE, SOUTHAMPTON
STREET, STRAND, W.O.2

Please obtain and send to me particulars from the Adver-
tisers in your April issue whose names I give on list attached,

Advertiser I Page No. I Information Required
Attach sheet of paper, with particulars, and your name
and address (written in BLOCK letters) with date, to this
announcement.
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AMATEURS
AN ADJUSTABLE BORING -BAR.

IN the making of any tool or appliance
it is always best to use the simplest
methods for obtaining accuracy. It will

be seen from the drawing, Fig. 1, that the
radial extension of the cutters B is limited
and fixed by the flared interior of the sleeve
D and, as this sleeve has to be rotated on
the bar for the purpose of adjusting cutters
in the bar, it is necessary that the flared
interior should always be concentric to the
axis of the bar. The drawing shows the
sleeve held concentric to the axis of the bar
by a plain bore fitting on to a plain cylin-
drical portion of the bar A. Now it is
obvious that more accuracy and a closer fit
can be obtained for the sleeve on plain
fitting than on a threaded fitting, and that
this facility exists apart from the degree of
skill possessed by the constructor. It will
also be apparent that the production of a
central hole to house the coned spindle C
is difficult, if accuracy is required, and the

my-ik
A.

which were faced flat on the inside for the
support of the cutters B. This increases
the support from being that of two points,
to that of a line, and will not be so liable to
damage from the pressure of the hardened
cutters B. To obtain substantial surfaces
on the cutters at .K1 so that they may not
damage the flared cone of D, it is advisable
to turn the faces K when they are in
position in the bar. This may easily be
done if the cutters are made with small
projections K whereby the cutters can be
held as shown in Fig. 2, while the faces K
are being turned.

Making the Bar
The procedure in making the bar would

be to take a piece of round Bessemer bar
of diameter just over the diameter of the
threads, place one end in the chuck and run
the other end in a steady. Drill and
counter -bore for centre, then reverse the

Figs. 1 to 3.-Details of the adjustable boring -bar.

hole may wander appreciably in the length
required in spite of careful observance of
the method given for drilling true to centre.
It is, however, not necessary for the spindle

or its coned end to be true to the axis
of the bar so long as both the cutters are
pushed firmly to contact with the flared
end of the sleeve D. This feature can be
ensured by making the hole for C somewhat
larger than the spindle and then, provided
previous boring instructions are followed
and the hole is reasonably near to truth,
the spindle will have freedom to spring
sideways and impart equal pressures to
each of the two cutters B.

For Greater Accuracy
Another point making for simpler

production and greater accuracy is that the
false centre F should be fitted into a plain
bore and against a plain square face or
alternatively as shown in Fig. 3 with the
addition of a threaded extension to prevent
it from being lost by falling out when the
bar is not held between lathe centres. It
would also help to maintain accuracy if the
sleeve were made with projecting lugs G1

A

ArigrAdIAL0..."44

LL11111,..9

Fig. 3.

bar in the chuck and drill up the centre
for the required distance, preferably by the
method previously described, to Ittr-in.
diameter, enlarge the bore of the outer end
to about fin. diameter and face the end
true to take the false centre as shown.
Now bore a further recess of 11. -in. diameter
to a depth of 2 in. for tapping Fin. standard
Whitworth iron gas (19 T.P.I.) to take the
threaded portion of the spindle C. Next
scribe centre lines, mark out, drill and cut
the slots for the cutters B as previously
described. Make and fit the false centre,
adopting either of the methods shown and
then turn the outside diameter of the bar
between centres to the finished dimensions,
screw cut the outer thread and tap Fin.
standard iron gas thread internally for the
spindle. Then fit the sleeve 0 with flats
filed on the inside faces of the lugs in order
that the cutters may have line bearing to
take the pressure on these ends.

The Sleeve
The screwed sleeve should now be made

from a piece of high quality steel as there
will be no possibility of hardening unless it

R. Heath Bradley, Principal of T.C.R.C.

MY STUDENTS
GET GOOD JOBS
Shop -boy becomes Service Engineer.

Labourer becomes Radio -Tester.

Apprentice becomes Engineer -in -Charge.

Bench -hand doubles his pay.

Unemployed clerk gets f6 a week post.
Those are just a few of the hundreds of
T.C.R.C. successes, and here are just a few
of the reasons why T.C.R.C. training is so
successful :-
The T.C.R.C. Specialises in RADIO. All
its energies are concentrated on helping its
students to become successful Radio
Engineers.
The T.C.R.C. Courses are prepared by
practical experts who have proved their
ability in the radio world. The Courses
are praised by leading manufacturers and
the Technical Press.
Every T.C.R.C. student is under my per-
sonal supervision and is given individual
help in obtaining well -paid spare -time work
or full-time employment.
The T.C.R.C. offers indisputable proof that
its students can and do get well -paid posts
solely as a result of their training.
All T.C.R.C. Training is conducted by cor-
respondence ; you study in your own home,
at your own pace. You need not know
anything about radio; a T.C.R.C. course
will take you from the elementary theory
to advanced practice by easy stages.
The T.C.R.C. can help you as it has helped others.
Take the first step to success and better pay by
sending at once for free copy of book entitled
RADIO AS A CAREER. Post coupon below.

TECHNICAL AND COMMERCIAL

RADIO COLLEGE
FAIRFAX HOUSE,

HIGH HOLBORN, LONDON, W.C.1

Post in unsealed envelope : ltd. stamp.
! TO : T. & C. RADIO COLLEGE, I
I Fairfax House, High Holborn, London, W.C.1.
I Please send me free copy of "Radio as a Career," in I
I plain envelope, and tell the how I can get well -paid

employment or profitable spare -time work.

NAME

ADDRESS

L.P.M.28
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MAXALDI NG
trresents

Superman and Sportsman
LESLIE McCURDY

showing his magnificent physique.
He is the man who created history
by performing a perfect hand -
balance on the centre of the bending
and swaying Carrick-a-rede rope
bridge, at 100 feet above sea -level.
He is a grand fellow and sportsman,
performing for charity whenever
possible. Note the superb develop-
ment of the Serratus Magnus: the
chief muscles of respiration, as
explained in the sensational
Maxalding announcement that
appeared in the January 9th issue of
the "Passing Show."

His measurements are :
Chest (normal) ... 40"
Chest (expanded) 451'
Waist 33" ; ... Neck 16"
Upper -arm
Forearm ... ... 13"
Thigh 23" ; Calf ... 16"
Height 5' 7"
Weight ... 11 st. 10 lbs.

LESLIE McCURDY, performing
Ex. "M." of Maxalding, now known

as the Lung Builder.
INVESTIGATE MA XALDI NG
By Postcard, Letter or Coupon. When Coupon is used,
kindly delete the unnecessary items and post it, together
with the following particulars, to Mr. Saldo:

NAME, ADDRESS, Age and Occupation.

MR. A. M. SALDO (Dept. 88).
14 CURSITOR STREET, LONDON, E.C.4

Send me, free of postage or liability, your 20,000 -
words illustrated explanatory treatise :

NATURE'S WAY TO HEALTH.
1. I suffer from, and desire to be cured of Constipation,

Indigestion, Nervous Debility, Weak Lungs,
Fatigue, Lack of Development. Rheumatism,
Obesity, Susceptibility to Colds, or

2. I desire to secure Great Speed and Endurance.
3. I desire to secure Strength and Development.

ELECTRADIXCORONATION BARGAINS
CORONATION ARC LAMP AND FLOOD LIGHTS, Cable Resistances,
etc. Porcelain Cleats, 8d. pair. ELECTRIC LIGHT, 1,000 Porcelain
Ceiling Roses with Ramie Junction Connectors, 5/- doz.
DYNAMOS, MOTORS, ALTERNATORS AND ROTARIES, Big
stock P.A. Sete, Amplifier Microphones and Speakers for outdoor
use, 5 watts to 20 watts, at tempting prices.
CORONATION Fountain Electric Pumps, for A.O. or D.C. mains.
Centrifugal, all -bronze pump, 3 ft. lift. 120 gals. per hour. For
6 ft. fountain. ete. With 50 yds. twin rubber cable and iron -clad
D.P. switch, 8718. Larger pumps quoted for. AIR COMPRES-
SORS for Palm Spraying. Set Cleaning, Inflation, etc. Foot
Operated, 37/8. Electric No. 1 size, 25/15/-, No. 2 Twin-cyl.,
27/10/-. A few O.H. Plants in good
order, cheap.
MOTOR BLOWERS or Exhausters.
Strong Iron body, S In. fan outlet,
direct coupled to motor. A.C. 220 v.,
85/- ; D.C. 110 v., 45/- ; D.C. 220 v.,
55/-. For air conditioning.
A BARGAIN IN DYNAMOS. Type
" C." Our latest for Bungalow, Yacht
or Cell Charging. 140 watt. Enclosed
Dynamo, 12-20 v. 12 amps. Ball
Bearings, Vee Pulley, 25/-.
Marine Type Switchboard with Am-
meter, maximum and minimum Auto
Cut-out Rains Switch and Fiume Field
Regulator, 25/-.
STUD SWITCHES. 7 Stud on ebonite with plug, 1/9 yaxiey
wave change. 2 -gang with knob, one bole, 1/2. Reyrolle Power
Plugs, 16 amp., shrouded panel wall, two pairs on iron box, unused,
10/-. Tmnemitters, 10 amp. Sending Relays, 15/,
TIME SWITCHES, CLOCHDRIVE. Switch on -off any time,
amp... 351- ; 10 amp., 40/-, 23 amps.. 55/,
IC -RAT VACUUM DISCHARGE TUBES, 10/-.
New Government Hospital Surplus, 7' dia. bulb.
Big solid Tungsten electrodes. Emission guaranteed.
COST £5. SALE 10/-. Packing, 2/6 extra.

LIGHT AND RAY CELLS.
Selenium Raycraft, 21/-;
Kingston, 15/-. Raycreft
outfit with relay and am-
plifier, 451-. Photo -Cells,
for sound on Film, Televialon
and Ray work, B.T.P., 15/-

25/-; Beck, Angle
Prisms, mounted in carrier,
5/6. Micrometeradjusters for
lens, 1/-. Eyepieces with
prism and lenses for photo -

cab inspection 12/8. Service Set Headlamps with
Battery Holder, 7/8.
ALL -WAVE CRYSTAL SETS with plug-in coils, 2
tuning condensers, semi -perm. detector, 7/8.
HEADPHONES.-Sulllean 120 ohms, 2/9. Ericsson, Liesen and
others 2,000 and 4,000 ohms, 4/8. Single high res. ear -pieces, 2/8
MICROPHONES, HAND AND STAND. Transverse, Oryetal,
Condenser and Ribbon. Our Public Address EilselReiss Trans-
verse Current Microphones are tar superior and all the best Judges
use them. Only 55/-.
TABLE MODEL " WN11."-Wonderful value, only 16/,

Send for Eketrical and Radio LlELEOTRADIXba RADIOS
218, UPPER THAMES STREET, LONDON. E.C.4

Telephone : Central 4811

10/ -

can be ground afterwards. If hardening is
done and the sleeve is not subsequently
trued, any warping will interfere with
accuracy, but an unhardened sleeve made
from tool steel will give good results if
care is taken not to over -tighten the coned
spindle C and thereby press the hardened
cutters sufficiently to cause damage to
the flared mouth of the sleeve D when
locking by the spindle C after adjusting
the diameter over the cutters B. The
cutters should be turned over the tops of
projections K to make them both of equal
cutting radius and the side faces could,
with advantage, be machined at the same
time. It would be as well to mark the lugs
of the collar G, say 1 and 2, and then to
mark the cutters in the same way so that
minor errors of making do not cause
inaccuracy by accidental reversal of cutter
positions in the bar.

FAIR COMMENT
(Continued from page 372)

service. Some of those replies take
an expert at least an hour, some even
longer than that. We cheerfully meet
that cost but we do not charge the
reader. Therefore, with a periodical
take as your unit of value the charges
made in other fields for advice
which often is of the most trivial char-
acter. Normally the information con-
tained in one issue of PRACTICAL
MECHANICS alone would cost over £100.
You get it for 6d., largely because of
the enormous sales. As I said before
it costs as much to set up an issue of
a periodical which sells only 5,000
copies as it does for one which sells a
million copies. The more you sell the
cheaper can the periodical be pro-
duced within, of course, practical
limits, for it could never reach such a
figure that you could afford to give
the copies away.

Value Given by a Periodical

F,
for example, PRACTICAL MECHAN-

'es, appealed only to the restricted
market of 5,000 readers, in order to be
profitable, we should have to charge
at least 28. 6d. per copy. I ask you,
therefore, to remember that if only
one item in PRACTICAL MECHANICS
interests you each year, if a reply to a
question solves some difficulty for
you, if a paragraph teaches you some-
thing you did not know before, you
have been amply repaid for the modest
6s. you pay for over 600 pages of
reading matter costing hundreds of
pounds each year. When you are
comparing units of value it is certain
that there is nothing in the world
which compares with the value given
by a periodical. It is not expected
that every item printed in, say this
journal, will appeal to you. It ap-
peals, however, to some other readers
who are not interested perhaps in what
interests you.

PRACTICAL MECHANICS 'Would be
cheap at double its price !

CONSIDER THESE
NVILCO
FEATURES

 Induction Motor.
 Bronze bearings.
 Constant lubrication.
 Silent and powerful.
 No interference with

radio.

1/10th H.P.
This powerful motor develops 8,000
R.P.M. It ie totally enclosed. Perfect
for driving sewing machines, small lathes,
models. etc. Most useful power unit for
any workshop. Reliable, smooth, quiet
running.
Many other models listed In latest catalogue, 4d. post free.
L. WILKINSON, 204 Lower Addiscombe Rd., CROYDON

Sold in 6d. and 1/- tins at all Cycle
Accessory Dealers, Tool Shops,

Ironmongers, etc.
Write for your free copy "Joining of Metals" to

2),

TD

to

100

391 -
Carriage Paid.

Cash or C.O.D.

SuIVLI BURNETT& C°
GREAT WEST ROAD, LI' .'614! E"; f 0.40., ..OUNISLOW 0  7.

TROUSERS MADE
TO MEASURE
Any Waist fitted, 28 in. to 58 in.

or larger.
Inside Leg, 26 in. to 36 in. or longer.
We cut and make from tested cloth

of Blue, Grey, or Brown.
Please state waist, inside leg, side seam

and width of bottom required.

5111 616 816
Post 6d. or C.O.D.

Satisfaction guaranteed or money instantly returned.
Send for FREE Patterns.

C. HAROLD NURSE,
108 BORDESLEY GREEN, BIRMINGHAM, 9

SPECIALISTS IN
TECHNICAL
ILLUSTRATIONS

Write or 'phone us at

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

Hon. 8838.

OUTSTANDING EARS CORRECTED

ORO, The treIter,rodlar
immediate. permanent results. CON-
SPICUOUS EARS assume their normal
position within a few minutes. No
mechanical contrivance. OHO is Ideal
in that each application is INVISIBLE.
comfortable and harmless. Praised by
Doctors. Hundreds of satisfied users.
Woi,..rlte for Free Booklet and Testi-

M. (5.74), 45 Hatton Garden London
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BRITISH MADE.

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 24% 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.

CHEMISTRY
CHEMICALS and apparatus. Elementary and

advanced. Bargain prices. -GRAY, 40 Grange Road,
Lewes.

CINEMATOGRAPH Y
ARTISTIC CINE FILMS. Exclusive 9.5 -mm.

and 18 -mm. productions. List Free. Projectors, Cin6
Cameras. -P.M. Dane, 64 Stanley Street, Liverpool, 1.

CINEMATOGRAPH FILMS. -Standard size from
6d. 100 feet. Machines, Accessories. Sample Films
1/- and 2/6 post free. Catalogues free.-" Fllmeries,"
67 Lancaster Road, Leytonatone, E.11.

MOVIES AT HOME. How to moke your own
Cinema Projector. Particulars free. Moviescope (N),
Pear Tree Green, Doddinghurst, Essex.

ELECTRICAL
GOVERNMENT surplus Magnetos for making

dynamos. Bearings and magnets perfect. Small 5/6,
large 616. Pulleys to fit, 2", 1/6 ; 3', 2/-. Wire and
insulation, from 1/6, carriage 1/6.-G. Briggs, Spring-
field Electric Works, Brook Street, Preston.

A.C. MOTORS, DRILLS, all voltages. 1 -phase,
60 cycles, H.P.8 : 1/100th, 15/9 ; 1/10th, 85/- ; 1, 49/9 ;
1, 69/-; 1, 89/6. Electric Drills -1, 125/-; 1, 155/-.
2 grinding wheels, switch and flex. Repair specialists.
Lists free.-Easco, Electrical Service, 18 P.M., Brixton
Road, S.W.9.

SURPLUS ELECTRICAL and Engineering
Materials, low prices. -The London Electric Firm,
Croydon.

12 -VOLT VOLTAGE REGULATORS, Explo-
sion -proof, ex-R.A.F. ; ideal for Car or small Lighting
Plant; beautifully made ; coat pounds ; our price 4s.,
post free. -LINCOLNSHIRE AIRCRAFT COMPANY,
LTD., Hundleby Spllsby, Lines.

SUPER A.C. MOTORS. Brand new, h.p.,
26/- ; h.p., 36/6 ; h.p., 60/-; larger sizes. Electric
Tools, Machines, Pumps, Compressors, eto.--John P.
Steel, Clyde Street Mills, Bingley.

ENGINEERING
MODEL parts machined. Boiler brazing, etc.

Estimates free.-LEWIS GATENBY, Engineer, 17
Thornton Lodge Road, Huddersfield.

'UNIQUE" SLIDE RULES
.--"MigiFLEWASAII
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UNIVERSAL 10 -In. SLIDE RULE. In response to many requestewe
have now produced a rule with Sine, Tangent and Reciprocal Scales
in addition to A. B, C, and D and log -log scales. Accuracy and finish
are well up to "UNIQUE' standards. Size 111 ins. by 1. ins.
PRICE 8/8 (Postage 4d. extra.) 10/20 PRECISION RULE. Made
on the same lines, and priced the same as the Universal rule. This
rule has 20 Ins scales on 10 -in. stock. It is equivalent to a 20 -in.
rule. 10-1n. STANDARD LOG -LOG RULE. The most popular rule
In this country. 6/- (Postage 3d. extra). 6 -in. LOG -LOG RULE and
5/10 PRECISIONRULE 8/8 each (Postage Id. extra). Case and
Instructions with each rule. TECHNICAL SUPPLY Co. (PILL

NOZPOIN HOUSE, CARDEN AVENUE, BRIGHTON, 6.

BUILD and FLY your own AEROPLANE
The "SAFETY FIRST" Luton MINOR.
Aero Engine .11prIte,' 25 h.p., 30-80 m.p.h. Set Blue -prints M.
Pull set Materials, Wheels, Blue -prints, etc., 240. Semi -
manufactured Set 275. Ready to flyaway. prices from 2180 to 2200.

.LUTON AIRCRAFT, Ltd., Phenix Works, Gerrards Cron.

For a well -paid post
study at home with The
T.I.G.B. Write NOW
for this great Guide con-
taining world's widest
choice of engineering
courses -covering all
branches and -which
alone gives the Regu-
lations for Qualific-
ations such as A.M. Inst.
C.E., A.M.I.Mech.E.,
A.M.I.E.E., etc. Train-
ing until Successful
Guaranteed.

The Technological
Institute

of Great Britain,
98 Temple Bar House,

London, E.C.4.

(Founded 1917.
20,000 Successes.)

Engineers'
GuidE

To
Success

BECK! CHEMISTRY

WRITE FOR LATEST

BECK

SETS
PRICES FROM:

) (post tree)

EQUIP YOUR OWN
LABORATORY WITH
APPARATUS AND

CHEMICALS.

CATALOGUE FREE !

2/6 to
105/

(Scientific Dept. A.), 60 High Street,
STOKE NEWINGTON, LONDON, N.16

PEN STENCILS

for
Lettering

POSTERS - SHOWCARDS - PRICE TICKETS
ENGINEERS' 8 ARCHITECTS' PLANS, ETC.

DATA RON TNT MGM.. AND ORANWACILOIRS.-

A. WEST 8. PARTNERS, 36 BROADWAY, LONDON, 5.5.1
ow ALL DRAWING OFFICE MATERIAL DEALERS.

FREE ADVICE BUREAU
COUPON

This coupon Is available until April 30th, 1987,
and must be attached to all letters containing

queries.
PRACTICAL MECHANICS, APRIL, 1937

ENGINEERING (continued)
TURNING, welding, brazing done for Model

Makers. Neat, accurate work. Terms moderate.
-ROBERTS, Engineer, Thornton House, Little
Coates Road, GRIMSBY.

ENGINES.
WANTED. Petrol Engine. About 12 c.o. Complete

-Brooker, 15 Sterndale Road, W.14.

EXPERIMENTS
TEN ELECTRIC EXPERIMENTS RARELY

SEEN. Very simple, but amassing. Paper, poker,
tray, candles, thread, sugar only necessary ; harmless
sparks. Booklet 9d. post free. -WALLACE, Salisbury
Road, St. Margaret's Bay, Lent.

FOR SALE
TWIN TRAIN, controller, transformer, £1. Walker

track, unfinished. Almost new, 258. -Eaves Cottage,
Chapel -en -le -Frith, Stockport.

LITERATURE
CALVERTS MECHANICS YEAR BOOK 1937.

Over 190 pages. Illustrated Workshop Hints and
Calculations. 8d. post free.-Endsor 416 Co., Progress
House, 75 Wood Street, Manchester, S.

WANTED, past " PRACTICAL MECHANICS."
Exchange 110 latest " MODEL ENGINEERS " and
exchange futures. -59 Langdale Road, Liverpool.

METALWORK
MAKE METAL TOYS. Easy, profitable with

" Success " moulds. Lists free. Complete trial
mould, 1/6. -Lee's, Bentinck Road, Nottingham.

MISCELLANEOUS
" PHOTO -ENGRAVING." A practical hand-

book with complete set of material's for engraving
printing blocks, 4/6.-ARTEC, 2 Waldegrave Park,
Twickenham.

The ADEPT '
LATHE

11 In. centres, 6 in. be-
tween centres.

With compound slide -
rest, El, or with hand-

reet only, 12 B.
Screw Tall Stock 5/ -

extra. Post 1/-.
THE SUPER ADEPT, 30 -.

F. W. PORTA
SS9

83a SellerSHEFFIELD.s
Street

WEBLEY AIR PISTOLS
Marvellously
accurate for
target practice.
No license required to purchase.
Senior 45/.., Mark I 30/-,
Junior 20/-, Webley Air Rifle 84/.
Write for List. WZBIAT & SCOTT LTD.,
506 WZAMAN STRIST, &IMMORAL!, ENO.

BE TALLER (Inlhi'ess'Absierr)
Increased my own height to 6 ft. 31 Ins.
PM- ROSS SYSTEM NEVER FAILS 71

Full Details, 6d. stamp, or Complete System
222n., mailed Privately In plain cover.
P. M. ROSS, Heigla Specialist Scarborough,

www.americanradiohistory.com
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BUY, EXCHANGE OR SELL
MISCELLANEOUS (continued)

RAILWAY-CYCLE--ELECTRICAL. Send for
free list.-Kirby, 606-608 Washwood Heath, Birming-
ham.

SHEFFIELD GUARANTEED SAFETY RAZOR
BLADES from 3s. 6d. gross (1.s. 10d. it gross, ls.

gross), post free.-Jas. Peat, Bradway, Sheffield.

BUILD YOUR OWN WORKSHOP, plans 2/-.
-Robinson, 30 Queen Street, Doncaster.

MODELS
EVERYTHING FOR electrical rewinds and re-

pairs. Screws, nuts, and washers for model engineers.
Lists free.-Lumen Electric Co., Litherland, Liverpool,
21.

MONEY -MAKING
OPPORTUNITIES

MONEY -MAKING OPPORTUNITIES con-
stantly occurring ; highly recommended ; particulars
free. Send postage.-Messrs. Green, 17 Church Lane,
Hull.

MOTORS
MOTORS. Small practical power. Build

BUTLER'S 1/2 h.p. petrol motors. Most interesting
-small power extent. Castings 9/9. Dynamo and
motor catalogue 3d.-Write BUTLER'S Profit-sharing
Works, Wade Street, Littleover, Derby.

MUSICAL INSTRUMENTS
BAND GUIDE. Hints on the Bugle, Drum, Flute,

Staff Parade formation, etc. Free, post paid.-
Potter's (Manufacturers), West Street, London, W.C.2.

PATENTS
REGINALD W. BARKER & CO. (Established

1886), 56 Ludgate Hill, London, E.C.4.-Patent and
Trade Mark Booklets Gratis.

PHOTOGRAPHY
"PANTOGRAPHS " make large accurate drawings

from small photographs, printed drawings, etc.,
easily. ls., post free.-Cooke, 83 Hawthorn Road,
Levenshuhne, Manchester.

£500 worth good, cheap Photo Materials, Films,
Plates, Cards, Papers, Chemicals, Catalogue

and 4 Samples Free.-Hackett's Works, July Road,
Liverpool 6.

DON'T TAKE RISKS. Good developers mean
good results. Our reliable stock developers keep twelve
months after mixing. Satisfaction certain to amateurs
and professionals. Best developer ever put on the
market. Makes two pints strong developer. 6d. each,
6 for 2/3, 12 for 4/-. Post free.-Hackett's Works,
July Road, Liverpool 6.

PHOTOGRAPHY. Complete home photography
outfit. Apparatus, chemicals, papers. etc. This out-
fit enables the amateur to enjoy fully the photographic
hobby, to develop films and plates successfully and to
make beautiful prints on Gaslight or Bromide Papers.
Complete instructions enclosed. Only 10/- post paid.
Everything for amateur and professional photo-
graphers. Interesting lists and samples free.-" KIM-
BER'S," 105 Queen's Road, Brighton.

SITUATIONS VACANT
G.P.O. ENGINEERING DEPT. (no experience

required). Commencing ES 13s. per week. Age
18-23. Excellent prospects. Free details of Entrance
Exam. from B.I.E.T. (Dept. 579), 17-19 Stratford
Place, London, W.I.

1937 EDITION-FREE. AMBITIOUS ENGIN-
EERS. Our new 268 -page Handbook shows clearly
how to secure a recognised qualification, such as
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. We guarantee " NO PASS-NO FEE."
Our book outlines over 150 Exams., and courses in all
branches of Civil, Mech., Elec., Motor, Radio, Tele-
vision and Aero Engineering, Building, Government
employment, etc. In your own interests, we advise
you to send for your copy of this enlightening Hand-
book to -day - FREE and without obligation.
-BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY, 140 Shakespeare House, 17-19
Stratford Place, London, W.1.

25- E Din% if.

THE EYES
THEIR FUNCTION
CA4itiaRE:ILLS: CURE

the sou Wonderto D.., of

Mohan em .1. the Human Ban

A Pnceless Possesses

TO THE LOVER
AND THE POET

THE EYE
IS THE WINDOW OF THE SOUL'

but to most of us Good Eyesight is the first essen-
tial for gaining a livelihood. Good Eyes in a
man or woman command attention. Near sight,
far sight, astigmatism and Tired Eyes are a
handicap in business and socia intercourse.
ARE YOU BEING FAIR TO YOURSELF?
Nature warns us of eyestrain by unmistakable
signs-a blurred vision, a headache, "spots"
or a sense of Eye Weariness.
DO NOT NEGLECT NATURE'S SIGNALS
There is generally no need for spectacles, opera-
tions, or medicine. You can stimulate your
sight and Improve the Look of Your Eyes by a
simple system of manipulation which you can
practise in your own home. This new scientific

p MASSAGE FOR THE EYE
is a real Sight Saver and eApiained
in a Shilling Book which we are
prepared to send FREE to
sufferers from Eye -Defects, asking
only for 6d. (stamps) to cover
postage.

DELAYS ARE DANGEROUS
Send NOW to

N EU-VITA (Dept. J.F.)
163-252 Central Buildings, London
Bridge, London, S.E.1, England.

HOW TO OBTAIN

A PERFECT -LOOKING NOSE
MY LATEST IMPROVED MODEL 25 cor-
rects all111.shaped noses quickly, palnlesslY,
permanently and comfortably at home. It is .

the only nose -shaping appliance of Precise
adjustment and a safe and guaranteed patent
device that will actually give you a perfect.
looking nose. Write for free booklet, testi-
monials and money -back guarantee terms.

M. TRILETY, Specialist (D75),
45, Hatton Garden, London, E.C.1.

MAKE MORE MONEY
13 to 46 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

GRAMOPHONE
ATTACHMENTS for Radio, electric motors 25/-, Pick-
ups 9/6, Portable Gramophones x2/-, spring motors
4/6, dozen 36/-, I00 I2/Io, 1,000 Lloo, walnut
pedestal Anexagram 5, Soundboxes, Tonearms,
Horns, Cabinets, needles, gears, springs, accessories
cheapest. Quantity Buyers obtain lower prices.

Catalogues tree.
REGENT FITTINGS COMPANY,

989D- 190, Old Street, London, E.C.1.

INVENTORS:
VALUABLE GUIDE

General Advice Free. POST FREE 6d.

CHATWIN & CO. Est. 1880

Regd., Patent, Design and Trade Mark Agents for
al I countries.

253 (D) Gray's Inn Road, London, W.C.1

Good Turners Command Good Wages
TIPS FOR TURNERS

The Practical Handbook that TEACHES Turning and Screw.
cutting. Twenty pages of useful tables. 28.64. (2d. postage).
Manual Press (P.), 10 Crofton Rd., London, S.E.5

SITUATIONS VACANT (cont.)
GET A BETTER JOB ! Learn book-keeping,

salesmanship, hotel book-keeping, journalism, etc., at
lowest fees; prospectus free.-London School of
Commerce (Dept. P.M.2), 116 High Holborn, W.C.1.

VACANCIES for 1500 BOYS
THE ROYAL AIR FORCE requires 1,250 boys of good
education between 15 and 17 on 1st August for three
years' training as Aircraft Apprentices in skilled trades.
Good training, pay and prospects. Examinations at
local centres throughout the country. Possession of
first school certificate, with passes in mathematics and
science, exempts from examination. Candidates not
selected as apprentices may be enlisted as Boy Entrants,
of whom about 300 are required. Apply for free Pam-
phlet 15, to Inspector of Recruiting, Royal Air Force,
Victory House, Kingsway, W.C.2.

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

STAMPS
FREE ! Twenty Unused Colonials. " Neurope,"na.

Fifty for 9d.-G. H. Barnett. Limington, Somerset.

TOOLS
GRAYSON'S Glass -boring Outfits and Tube.

Cutters avoid risk.-Below.

DRILLS, Taps, Dies, Files, Chisels and Punches.
Best quality at keenest prices.-Grayson & Company,
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. 10" Band -
saws, 50f- ; Jigsaws, 21/- ; Planing Machines, 80/- ; Bench
Drills, 22/6 ; Sanders, 17/6 ; Circular Saws from 25/-;
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.

LATHES, drilling machines, chucks, workshop sup-
plies, countershafts, A.C. motors. List 3d. off first
order.-QUEEN'S ENGINEERING, 60 Queen's Road,

WANTED
WANTED, Lightweight model petrol engine, coil,

carburettor, tank. Reasonable price. No junk
please-PALLANZA, 42, Oseney Crescent, Kentish
Town, London.

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., Ainadale,
Southport.

JOHN MORRIS, Clerkenwell Ltd., expert watch
and clock makers, new parts and complicated work.
Wheel and pinion cutting. Estimates free.-Below.

TOOLS and materials for the watch and clock -
maker. Lathes Lorch, Woolf Jahn, Boley, etc., supplied.
Set watchmaker's tools 5/-. Box material mixed 5/-.
Stamp for list. -64 Clerkenwell Road, E.0.1.
CLErk. 6077.

WATCH, CLOCK AND JEWELLERY REPAIRS
a speciality. Materials, Tools, Inver Steel and Wheel -
cutting. Catalogue 6d. Shockproof Watches from
2/3. List lid. (Overseas excluded).-Young & Son,
Material Dealers, Chippenham.
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FIRST PARTS

NO ON SALE

rJ,1

31.1EFL.

TO BE COMPLE1ED
ASOUT 32 WEEKLY

PARTS,:

ict ')\ ri *F1 (
PO.P1"

+.1
S

PRODUCTION,
ASSt ?ABLY. TESTING,

MAINTENANCE
AND OVERHAUL

OF AIRCRAFT

e';.ito,6i'°,g,r,'Aue'r'''of:r.a,:etoy
i,.

-- .

Surveip,txt.o: Araft,,toit,rc,

.,Gipsy 14.ior " Engine.,

Running & Maintenance

Data Stnelt
Short " " Sint.P3'"

Mark tit Flying 8nat,

FREE DATA SHEET is given with every
part throughout this work.

ORDER FORM
To Newsagent.

Please supply each week one copy
Part Work " AERO ENGINEERING,"

Name

of Newnes' Important New
I - weekly.

Address

" AERO ENGINEERING " is also obtainable direct from the
Publishers, GEORGE NEWNES, LTD., Tower House, Southampton
Street, Strand, London, W.C.2 (I 2!.,d. each part, post free),

..)TO BE COMPLETED
IN ABOUT

32
WEEKLY PARTS

)

TO -DAY there is a wonderful opportunity for men with
a bent towards engineering.
The Air Expansion Scheme has brought about a demand

for good men in the Aircraft Industry, and worth -while
positions are vacant because these craftsmen cannot be
found-yet. It is YOUR great chance. Aero Engineering
provides to -day the opportunities which motor engineering
provided years ago. You can benefit from these oppor-
tunities if you acquire the necessary knowledge. This is
where "AERO ENGINEERING," the Great New Part Work,
will help you. It covers every sphere of Aero Engineering,
and each shilling part is worth POUNDS to you !

Written by men with years of experience in the Aircraft
Industry. Over 1,000 specially taken " action " photo-
graphs and drawings, etc. Also many tables and data.

VERVIIBRIEF OUTLINE OF "AERO ENGINEERING."
ESSENTIAL REQUIREMENTS OF MODERN AEROPLANES.
PRINCIPLES OF FLIGHT. SURVEY OF MODERN AIRCRAFT
PRODUCTION. WORKSHOP PROCESSES USED IN AIRCRAFT
PRODUCTION. MACHINE TOOLS SHEET AND PLATE METAL
WORK. COMPONENT JIGS. AIR FRAME JIGS. MATERIALS
USED IN AIRCRAFT CONSTRUCTION. HEAT TREATMENT.
THE ANODIC PROCESS. METAL CUTTING. WELDING,
SOLDERING AND BRAZING. RIVETING. INSPECTION STAN-
DARDS AND METHODS. AIR FRAME ASSEMBLY. ENGINE

INSTALLATION. FITTING THE ELECTRICAL EQUIPMENT.
RIGGING. AEROPLANE MAINTENANCE. THE INSPEC-

TION SCHEDULE. GROUND EQUIPMENT, etc., etc.
All the chief makes of AERO ENGINES and all rep-

resentative production types of Civil and Military
Aircraft will be covered.

FILL UP
THIS FORM

TO -DAY!
And hand to your Newsagent so
that you are certain to receive
"Aero Engineering" each week.

George Newn cs, Ltd.

.111 applications respecting Advertising in this Publication should be addressed to the AD \ ERTISEMENT MANAGER, GEORGE NE \\ NES LTD.
Tower House, Southampton Street, Strand, London, W.U.Y. Telephone: Temple liar 4353.
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"Give MeYour Measure and 1'11 Prove
in the First 7 Days

You Can Have a Body Like Mine!"
No other Physical Instructor
in the World has ever DARED
make such an offer !

I'LL give you PROOF in 7 days that I ca,n turn you,
too, into a man of might and muscle. Just think of it 1
Right in the first week under my guidance you will

see and feel the improvement ! Then as my weekly
instructions arrive in your home you continue to
re -build, renew and " overhaul " your body. By
the end of three months you are the owner of
a powerful body that you will be proud to display
anywhere, anytime I People will
notice the ruddy glow of health
in your face, the sparkle in your
clear eyes, your bread shoulders,
and they will seek your company.
You will be the fellow who will
walk off the prettiest girl and the
best job while the others wonder
how you did it.

FOREARM

141/2 IN.

I've No Use For /
Apparatus

CHEST
NATURAL

47 IN.
I haven 't any need forapparatus

that may strain your heart and
other vital organs. I don't "dose"
or doctor you. DYNAMIC -TENSION is all I need.
It's the natural, tested method for developing real
men inside and out. It distributes added pounds
of powerful muscles over your body, gets rid of
surplus fat, and gives you the vitality, strength
and pep that win you the admiration of every
woman and the respect of any man.

Are you underweight ? I'll add pounds where
they are needed ! Are you fat in spots ? I'll show
you how to pare down to fighting trim. And
with the big muscles and powerful evenly developed
body that my method so quickly gives you, I'll
also give you through -and -through health-
that digs down into your system and banishes such
things as constipation, pimples, bad breath and
the hundred -and -one similar conditions that rob you
of the good times and the good things of life.aaa
CHARLES ATLAS Toil.
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 develop-
ment. Send me your book, " Everlasting Health
and Strength," FREE.

NAME

(Please print or write plainly)

ADDRESS.
U

NECK

17 IN.1

THIGH

231/4 IN.
CALF

16 IN.

HEIGHT

5 FT. 10 IN.
WEIGHT

13 STONE.

AIST

32 IN.

This is the latest photo of
CHARLES ATLAS, holder of
the title " The World's Most
Perfectly Developed Man,"
showing how -she looks to -day.
This is not a studio picture but
an actual untouched snapshot.

48 -Page
FREE
Book

It tells you all about my
special DYNAMIC TENSION
method, and what it has done

to make big.muscled men out of run-down
specimens. It shows you from actual photos
how I have developed my pupils to the same
Perfectly balanced proportions of my own
physique. What my system did for me and
these hundreds of others it can do for you
too. Don't keep on being only half of the
Man you CAN be ! Find out what I can
do for you. Where shall I send your copy
of " Everlasting Health and Strength "
Put your name
and address on .
the coupon,
and post it
to -day.
CHARLES
ATLAS,
Dept. io-R,
40, Chandos
St., London,
W.C.2.

AMAZING RESULTS IN ONE WEEK
"Here are the increases at the end of ONE week : Arm relaxed li in more, forearm
in., chest, normal, 3 in.. weight 5 pounds gained. I feel healthier, stronger and

more vital. I did not think that any course could do for me in a month what your
course has done in only one week, and when I go out for a walk with my chest out and
shoulders back, my trends lock at me with admiration. I owe it all to you."-L. R. V.
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