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LET ME HELP
YOU

INTO A KEY
POSITION

DO ANY OF THESE SUBJECTS INTEREST YOU ?
Accountancy Examinations
Advertising and Sales Management
A.M.I. Fire E. Examination
Applied Mechanics
Army Certificates
Auctioneers and Estate Agents
Aviation Engineering
Banking
Boilers
Book-keeping, Accountancy, and Modern Busi-

ness Methods
B.Sc. (Eng.)
B.Sc. (Estate Management)
Builders' Quantities
Building, Architecture, and Clerk of Works
Cambridge Senior School Certificate
Civil Engineering
Civil Service
All Commercial Subjects
Commercial Art
Concrete and Structural Engineering

Draughtsmanship. All branches
Engineering. AB branches, subjects and ex-

aminations
General Education
G.P.O. Eng. Dept.
Heating and Ventilating
Industrial Chemistry
Insurance
Journalism
Mathematics
Matriculation
Metallurgy
Mining. All subjects
Mining, Electrical Engineering
Motor Engineering
Motor Trade
Municipal and County Engineers
Naval Architecture
Novel Writing
Pattern Making
Police, Special Course
Preceptors, College of

Press Tool Work
Pumps and Pumping Machinery
Radio Service Engineering
Radio Communication
Road Making and Maintenance
SalesmanshiP,
Sanitation
Secretarial Exams.
Sheet Metal Work
Shipbuilding
Shorthand (Pitman's,
Short Story Writing
Structural Engineering
Surveying
Teachers of Handicrafts
Telephony and Telegraphy
Transport Inst. Exams.
Weights and Measures Inspector
Welding
Wireless Telegraphy and Telephony
Works Managers

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

STUDY AT HOME IN
YOUR SPARE TIME

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 connection with
Humorous Papers, Advertisement Drawing, Posters,
Calendars, Catalogues, Textile Designs, gook
Illustrations, etc.
60 per cent. of Commercial Art Work is done by " Free
Lance Artists " who do their work at bottle and sell it to the
highest bidders. Many Commercial Artists draw "retain-
ing fees" from various sources, others prefer to work
full-time employment or partnership arrangement. We
teach you not only how to draw what is wanted,
but hose 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

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
souse for your inspection. You will be under no obligation
whatever.

c91:-"QiAce< ART DEPT. 76.

YOU CANNOT MAKE MONEY
BY SAVING

If you save 10s. per week for 10 years you have
only got £260, but if you spend 2s. 6d. per
week for 12 or 18 months on a correspondence
course, you give your brains a chance to earn
thousands of pounds ; then there is no need
to save.

Savings are likely to vanish, but earning
capacity is a permanent investment.

I HAVE HELPED THOUSANDS
OF OTHERS

And when I say thousands, I do not exag-
gerate, as I can produce .well over 10,000
unsolicited testimonials from grateful students
who, through our Postal
Training, have achieved
their life's ambition.

EVERY DEPARTMENT IS A
COMPLETE COLLEGE : EVERY
STUDENT IS A CLASS TO

HIMSELF

JOURNALISM
Short Story and Novel Writing
'there is money and pleasure in Journalism and in Story
Writing. No apprenticeship, no pupilage, no examin-
ations, no tfit necessary. Writing for newspapers,
novels or picoutures is not a gift; it is a science that can be
acquired by diligent application and proper guidance. It
is the most fascinating way of making pastime profitable.
Trained ability only is required: we do the trainin4 by
post. let us tell you all about it.
DEPARTMENT OF LITERATURE 76

If you attend to this now, it may make
a wonderful difference to your future.
COUPON-

CUT THIS OUT
mama mom . 1111111m.

Dept. 76, THE BENNETT COLLEGE, SHEFFIELD

To Dept. 76, THE BENNETT
COLLEGE LTD., SHEFFIELD.

Please send me (free of charge)
Particulars of
Your private advice about

(Cross out line which does not apply.)

s
nn It

PLEASE WRITE IN BLOCK LETTERS.

Name

Address
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TRACI*
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Sir . .....

Power Tools
14" DRILL PRESS

This is an exceptionally well -
made machine, and is ideal

for the Mechanic's workshop.

Drills to centre of l4" circle.
Will take drills up to ?,"

diameter.

Telephone: ABBEY 3018

Price L4 : 19 :0
Without Jack Shaft.

Write for illustrated priced
Catalogue No. 137C.

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

WHETHER YOU WANT A
CAMERA, CINE CAMERA,
PROJECTOR OR ANY
ACCESSORY, YOU'LL FIND

IT IN THIS BIG

FREE
104 -PAGE
CATALOGUE
Packed from cover to cover with
everything for photography and

movies.

Any article costing 50/- or more can be had on our
confidential easy payment plan (up to 2 years to
pay), and we make generous allowance on your used
apparatus in part exchange for a fresh purchase.

GET THE CATALOGUE NOW

FREE AND POST FREE
FROM

CITY SALE
AND EXCHANGE (1929) LTD.

59/60 CHEAPSIDE, LONDON, E.C.2

ENGINEERING
WORKSHOP PRACTICE

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

DATA AND RECIPES
Apart from the mass of practical instructional and

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

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

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

THE ILLUSTRATIONS
The book is lavishly illustrated so that the explanations

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

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

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

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

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

or a postcard.

Address

G.rr.
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Newly Published

MODEL
(Dealing

INDOOR
RAILWAYS

with HO and 00 gauges)
By E. W. TWINING

--------'- , Demy 8vo ; 151 pages ; hundreds of photographs and diagrams drawn
1

...---"--

to scale.

This book provides the model railway enthusiast with a standard
textbook and work of reference, dealing in an exhaustive and

ItPiti. authoritative way with the subject.

LIST OF CONTENTS

--------;;r4
vr. 'owl

Early small -gauge railways : origin of HO and 00 gauges. Gauges,
scales, and dimensions. Electric traction motors, rotation and
reversing. Prototype locomotives and modelling same. Motor
mechanisms and their adaptation to prototype engines. The twin
railway, its locomotives and electrical working. Electric motor
coaches, carriages, wagons and auto -couplers. Track, layout and
engineering works. Third -rail and two -rail systems, control and._______---

- signalling. Architectural features.

From the Author's Preface
Although the subject which this book treats upon is one which has been very ably written about many
times before, it has not, I think, been dealt with exhaustively. Many volumes the size of this and reams
of drawing paper would be needed completely to catalogue and illustrate all that has been done, and
might yet be done, to make the miniature railway the perfect replica of the full-size means of transport.
So far as I have been able to do I have avoided going over ground which has been already covered by
other writers, and I have endeavoured, to the best of my knowledge and ability, to deal with my subject
in a technical and, to some extent, a new manner.
It has been said, when considering the comparative values of working drawings and photographs, that
the latter demonstrates and proves that a thing can be constructed or a scheme carried out. Whilst
that is very true up to a point, a photograph is no evidence that a thing, although made, is capable of
functioning. Now, a working drawing, if it is placed in the hands of a practical skilled mechanic, bears a
face value of workability or otherwise. The technician with a mechanical mind knows, from an
examination of the drawing, whether the thing represented can be made and whether it will work
after being made. If the drawing is to scale it will convey all the needful information to enable him to
make it. It shows the inside as well as the outside, and that is where the photograph fails : the
photograph can only show what the object will look like externally and look like from one point of
view only.
In this book I have set a greater value upon drawings than upon photographs, and it is, therefore, a
technical rather than a popular treatise. Frankly, some of the things of which drawings are given
have never been made, but the reader has my assurance that they can be made.

Only 5!- net. (5/6 post free)
GEORGE NEWNES LIMITED

Tower House, Southampton Street,
Strand, London, W.C.2.
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ELECTRADIX BARGAINS
A Plain Scale
MAGNETIC
1k" COMPASS
for experimenters. In-
dicates current flow,
aerial bearings, visual
tuning, &c. See P.W.
P. 438, June 29. Bevel
glass, brass body. A
British cari
item for ".".  only

TELESCOPES. Navy Telescopes, hand spotters, 25/-; Gun
type 17/6.
STICH PERISCOPES, 3l" x 1r, mirror with cover and swivel
holder, 9d.
IMMERSION HEATERS. 110 volts, 2/8 ; 220 volts, 3/6 ; Hot-
plate, 110 volts, 500 watts, 3/8 ; 660 watts, 5/-; 3 -heats, 220 volts
hand Motor Blowers, 17/8 ; Wax Heaters, 100.250 volts, 15/- ;
Bowl Fires 220 volts, bronze finish, 9/6 ; I kw. Bar Fire, 7/8 ;
1 kw. 220 volts, 17/6; Elec. Curling Tongs, 220 volts, 9/-; Rico.
Heating Pads, cloth 9' x 7', with flex and adaptor, 12/8.
TELEPHONES for HOUSE, OFFICE, GARAGE, and Field Sports.
Table, Wall and Waterproof Portable, from 10/-. Headphones
for short-wave radio, etc., 2/9 pair. Telephone wire 55/- mile.
SWITCHES. We have some super -grade ultra -short switches.
Contacts on ribbed pedestals D.P.C.O., 7/6. Resistance Box Switch
Panels boxbase R.I. 8 -way arm, 7/8. Larger type with two seta
of mounted 10 -way studs and arms, 9/..
CONTROLS. 20 -way Stud Switches on panel, two contact arms
and ring for 10 amps. 7 -way Stud Switches on 2f -in. panel, in and
out sockets, 1/9. 10 -way D.P. ebonite mounted, 8 amps., 5/8.
12 -way D.P. ditto, 6 amp., 4/, Aerial D.P.C.O. on ebonite, 3/8.
LIGHT DUTY Switches for Wave -change and Semi -rotary D.P.C.O.,
Bd. R.A.F. Switch Boxes for 3 circuits, rocker type, 1/3. 6 -way
Rocker -toggle, 2/, 8 -way ditto, 3/8. Yaxley and Rex Wave.
change D.P., 3 -way, roller contact, new, 1/3. Bulgin 3 -point Wave -
change, 9d. Tunewell S.P. on -off semi -rotary, 8d.
MAGNETIC SWITCHES. Automatic. 2 to 4 amps., 7/8 ; 6 amps.,
10/- ; 10 amps., 12/. ; 15 amps., 14/. ; 20 amps., 16/-. Relays, 8/6.

MAKE YOUR OWN RECORDS AT HOME
The FEIGH RECORDER fits any
Radiogram and is positive drive
by worm gear and rack. 27/6
Only - - -
Blanks 4/- dos.
METERS. For fault finding, etc.
Bargain line in portable moving
coil by Everett Edgcumbe, 40 to
120 volts for home conversion to
multi -range. 21/8. Western flush

panel milliammeters, 0-30 or 0-100, 17/6 each. E.E. voltmeters,
A.C., 240 v., 25/-.
SCHOOL CONE PROJECTOR 35 m/m steel enclosed for L.C.C.
Cost £70 ; as new, bargain. 12 -ft. picture, £12. Soundheads £4
to £15.
PARCELS of experimental odd coils, magnets, wire, chokes, con-
densers, switches, terminals, etc., poet free, 10 lbs., 7/-; 7 lbs., 5/-.
Have you seen our magnificent 1938 Sale List? IP not
send for a copy at once. Write Dept. "P.M.," please.

ELECTRADIX RADIOS
218 Upper Thames Street, London, E.C.4

Telephone: Central 4611

JUBILEE
WORM DRIVE
HOSE CLIPS
The long -life clip with

the ever -tight grip
The Best Known

For Radiator Joints
Air, Oil, and Water
Hose Joints.
Large sizes stop squeaking

brakes.

Stocked by all Garages
and Accessory Dealers.

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

and 1741471441

1/61 crt SOLDERING
For all electrical work and
wherever paste flux is pre-
ferred use ' Baker's' Solderine.
Popular sizes include: 2.oxtins 6d.
4 -oz. tins, 8d. Also sapplted in bulk,

Obtainable front
wholesalers

SIR WM. BURNETT & CO. (Chemicals) LTD., Gt. West
Road, Isleworth, Middlesex. 'Phone: Hounslow 0476.

FOR INDOOR MODEL

RAILWAYS " 00 " GAUGE
is the practical constructional gauge.
It is possible with our parts to con-
struct simply and at reasonable prices
complete sets of parts for locos, coaches,
vans, wagons, trucks, points, etc. In
fact, everything required to construct a
model railway. Nothing is so fascinat-
ing as a 'Complete railway system con-
trolled throughout by electricity (only
6 volt from accumulator).

Write for fay Illustrated Catalogue,
price 6d., post free.

HAMBLING'S, 10, CECIL COURT,
CHARING CROSS ROAD, W.C.2

BETA in 14
Hde. rincreased

Stebbing system soon
brings 3.5 inches

increase and new energy. The first original and
the one GENUINE GUARANTEED Height Increase
System. Recommended by Health and Efficiency. Com-
plete course 5/.., or Booklet free. privately.
STEBBING SYSTEM, Dept. M.P., 28, Dean Rd., London, W.L

JUJITSU -JUDO
Learn to fear no man. The
BEST self-defence ever in-
vented. Easy to learn. Send for
SPLENDID ILLUSTRATED
SAMPLE LESSONS. Arti.
cles, particulars, FREE or
P.O. 3/6 for a large PORTION
of my Course.
Secret Kill Fear Free to Pupils,
Garrud's Jujitsu Institute,

Dept. P., "Yawara," 20 Durham Road, FELTHAM,
Middx.

When oar dinner was
burnt t'other night,

Little Mary, who's
ever so bright,

Piped up: "Mummy
dear,

Daddy's FLUXITE ,'s
here,

And he says it puts
any joint' right!"

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 Ironmonger
-in tins, 4d., 8d., 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 Book on the ART OF " SOFT " SOLDERIIM
and ask for Leaflet on CASE -HARDENING STEEL sod
TEMPERING TOOLS with FLUXITE.

TO CYCLISTS I Your wheels will NOT keep
round and true unless the spokes are tied with
fine wire at the crossings AND SOLDERED.
This makes a much stronger wheel. It's
simple - with FLUXITE - hat 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

FLUXITE
IT SIMPLIFIES ALL SOLDERING

Ltd:, Dept. P.M., Dragon Works, Bermondsey St., 5.E.1

ENGINEERS
EXAMINATION COURSES:
inst. of Electrical Engineers
Inst. of Wireless Technology
Inst. of Civil Engineers
Inst. of Structural Engineers
Inst. of Builders
Inst. of Sanitary Engineers
Royal Sanitary Institute
Inst. of Heating and Ventilating

Engineers
Inst. of Mechanical Engineers
Inst. of Automobile Engineers
Royal Aeronautical Society College of Preceptors
London B.Sc. Degrees Motor Engineering Etc., etc.

If you do not see your requirements above just explain what they are. We are able to advise on all
branches of Engineering, Civil Service, Municipal Work, etc.

THE ACID TEST OF TUTORIAL EFFICIENCY: Success -or No Fee
We definitely guarantee that if you fail to pass the examination for which you are preparing under our

guidance or if you are not satisfied in every way with our tutorial' service -then your tuition fee will be
returned in full and without question. This is surely the acid test of tutorial efficiency.

If you have ambitions you must investigate the service we are able to offer. Founded in 1885, our Success
Record is unapproachable.

The size of your pay packet depends almost entirely on your knowledge, and the ability to apply that know --
ledge. The successful engineer can easily earn £500 and upwards per annum. Will you let us show you how i'

We offer you the means of qualifying for entry and advancement in the engineering industry in the simplest
and most efficient manner, viz., by home -study -undertaken in your spare time.

Our 96 -page Engineering Guide (1938 edition) describes numerous Examination and Diploma Courses in.
Engineering, including :

NON -EXAMINATION COURSES:
Wireless
Telegraphy
Telephony
Electrical Engineering
Television
Electric Wiring
Talking Picture Work
Works Management
Building Construction
Sanitary Engineering
Sheet Metal Work
Refrigeration

Why not fill In
and post the at-
tached coupon
for a free copy
of this indis-
pensable guide?
It will be sent
post free and
without a n y
obligation o n
your part.

Draughtsmanship
CIVIL SERVICE :
Probationary Inspector. G.P.O.
Asst. Supt. of Traffic
Patent Office
Etc., etc.
MUNICIPAL SERVICE :
Weights and Measures Inspector
Handicraft Teacher
Etc., etc.
GENERAL EDUCATION :
London Matriculation

COUPON
NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29) STAPLE INN BUILDINGS, W.C.I.

Please forward your 1938 Engineering Guide to:
NAME
ADDRESS

IExam. or subject in
which interested

(id. Ntam .1, miterequired i, unsealed)

NATIONAL INSTITUTE OF ENGINEERING (DEPT. 29,)
Staple Inn Buildings, High Holborn, London, W.C.1
(Founded 1885 Over 80,000 Successes)

Ina
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gififIMPORTANT GUIDE
to SUCCESSFUL

ENGINEERING CAREERS
After months of intensive effort and research we are pleased to
announce that the 1938 edition of our Handbook, " 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 handbook 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 in-
tensely interesting matter, details of B.Sc.,
A.M.I.C.E., A.M.I.Mech.E A.M.I.E.E.,
A.M.I.A.E., A.M.I.W.T., A.M.I.R.E., CIVIL
SERVICE and other important Engineering
Examinations ; outlines courses in all
branches of CIVIL, MECHANICAL, ELECTRICAL,

AUTOMOBILE, RADIO, TELEVISION and
AERONAUTICAL ENGINEERING, BUILDING,

GOVERNMENT 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 interests, we advise you to write (or forward the coupon)
for your copy of this enlightening guide to well -paid posts-
NOW. There is no cost or obligation of any kind.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

4I0a, SHAKESPEARE HOUSE,
17. 18. & 19, STRATFORD PLACE, LONDON, W.1

-TEAR

POST
THIS
CO

ON
NOW

F 1-4 E R

EE COUPON
BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY,
4I0a, Shakespeare House,

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

kind, your 268 page Handbook.

NAME

ADDRESS

=MI 11 IN= IMO - MOM NNE
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Editorial and Advertisement Offices : " Practical
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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.

A Note to intending Contributors-
FROM time to time I receive from

readers of this journal enquiries
as to whether they may contribute an
article on a particular subject. Whilst
I am always delighted to encourage
contributions from my readers, and in-
deed I give them first and earnest con-
sideration (I can modestly claim
to have trained many successful
journalists of to -day), I always re-
quire to know what experience and
training the intending contributor
has, and what authority he can bring
to bear in writing upon the particular
subjects. It is an unfortunate fact
that there are many hack journalists
who merely visit libraries or regurgi-
tate material from other publications
without knowing in the least what
they are writing about, or whether the
information they are paraphrasing is
up to date or has been superseded.
In some cases, I regret to say, con-
tributors without scruples will not
hesitate to copy an article word for
word without even going to the
trouble of re -writing it. They seem
to be particularly careless with the
truth, and have no regard for the
copyrights of other publishers.

It is most necessary that a con-
tributor should have had experience
of the subject before writing about it.
It is his experience which makes his
manuscript valuable, for unless he has
invented something or discovered
some new method he must for a large
part draw upon the world's heritage
of knowledge. Unless experience can
colour your manuscripts it would be
sufficient for a scholar merely to
contribute notes from his lessons.

A contributor the other day took
offence at my request for details of his
experience. He wished to write about
wireless control of models-a most
involved subject which does not lend
itself to practical experiment except
by those who possess a transmitting
licence and a fair amount of money.
In his annoyance this reader disclosed
the accuracy of my judgment in de-
clining his services. He apparently
is of the opinion that even unknown
persons should be taken for granted.

PRACTICAL
MECHANICS

VOL. V. MARCH, 1938 No. 54.

Fair Comment
By The Editor

Of course, if a contributor has attained
a reputation, such questions are un-
necessary, and a man who knows his
subject will be delighted to answer
any questions as to his experience and
ability. Annoyance at such a request
merely indicates that the shaft has
gone home. It is a theatrical display
of artificial indignation which some
try to make effective in disarming too
shrewd a criticism.

To intending contributors I should
like to offer some helpful advice. Do
not write on both sides of the paper ;
leave ample margins on each side of
the sheet ; use wide spacing to permit
of editorial marks ; append your
name on the top left-hand corner of
the first sheet of manuscript ; enclose
a stamped envelope for reply ; and
give details of your experience and,
where necessary, references. Rough
sketches should accompany the manu-
scripts where necessary, and if the
article describes a particular device
which is to be made, it must first be
made by the contributor and photo-
graphs of it should be sent showing
that it has been made. Drawings,
where the reader is able to make them,
should be done in Indian ink on
Bristol board (not cartridge paper).
Drawings and photographs should be
sent flat and not rolled. Articles are
considered promptly and payment for
them is just as promptly made. I
have endeavoured to set a very high
standard in. PRACTICAL MECHANICS 
I desire to publish only reliable and
authoritative material. It is only by
adopting the methods to which I have
referred that this standard can be
maintained. Hack journalists please
note that I do not desire to receive
contributions from them.

-And to Querists
AVALUABLE part of our reader

service is our Questions and
Answers department. The success of
this journal is due to the prompt and
reliable service we give. We desire,
however, that querists will help us to
deal with their problems by being as
helpful as they can, and giving the full
information to enable us to frame a
useful reply. Some querists give but
the scantiest details, some omit to
sign their names and addresses, others
forget to enclose the Query Coupon,
a stamped and addressedenvelope, and
the necessary stamps, whilst others
request constructional details which
would require the preparation of a
lengthy article and many diagrams.
We would ask our querists to write on
one side of the paper only, and to
write queries on separate subjects on
separate sheets of paper, appending
their name and address to each. We
do not undertake to value old coins
or prints, nor to answer medical
queries. I make these observations
in the best interests of querists. I
think it is true to say that there is no
journal in the world which handles a
greater variety of questions or
which deals with them more
promptly. It is seldom that a query
is not answered by return of post.

AFURTHER reminder that we
receive queries which, for want of

a better term, I will liken to a re-
curring decimal. They crop up with
unfailing regularity week after week,
although the information has been
given time after time in this journal.
I do appeal, therefore, to readers to
obtain copies of the annual indexes
which we ,produce specially for their
convenience. The preparation of an
index is a tedious and costly under-
taking, and whether you have your
copies bound or not you should keep a
folder of these indexes so that you
can rapidly turn up a particular
subject dealt with in past issues. The
indexes cost 7d. each, or complete with
binding case 38. 6d. each, from the Pub-
lisher, Geo. Newnes,Ltd., Tower House,
Southampton Street, Strand, W.C.2.
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A new eye -testing apparatus for detecting imbalance. See paragraph on next page.

A New Broadcasting

THE B.B.C. Corporation have submitted
plans to the Belfast City Surveyors

Department for the construction of a new
broadcasting house for the Northern Ireland
Region in Belfast. The site chosen for the
building, which will cost roughly £70,000,
is at the junction of Dublin Road, Ormeau
Avenue and Linenhall Street West.

Improved Television
Service

APRIL will see the introduction of Sunday
television transmissions. This will form

the first step taken by the B.B.C. towards
the improvement in the television service.

Seeing Stars
THE new Radcliffe Observatory in

Pretoria is to be fitted with the largest
telescope south of the Equator. The
telescope was recently assembled at a
Tyneside optical works. The duralumin
tube measures 35 ft. and the telescope will
have a 74 -in. mirror.

" Flying -wing"
Aeroplane
WITH a view to its possible development
v into a large liner, carrying passengers

and cargo in its wing, the Bureau of Air
Commerce at Washington are building a
tailless plane. The plane, which will cost
about £3,000, is being constructed at New
Philadelphia, Ohio, and is of the " flying -
wing " type.

the Ganges Canal Grid scheme. It has
been designed to provide energy for
agricultural machinery on private farms,
electrify 88 towns and supply power for
pumping from rivers for canal irrigation.
The scheme cost £2,610,000.

Treasure Trove
ANEW attempt is to be made by a Dutch

engineer to raise from the sea the
millions of gold coins which are reputed to
be on the bottom of Tobermory Harbour,
Isle of Mull. The coins, which were
minted when Philip of Spain was at war
with Queen Elizabeth, were in a galleon
which was sunk by an angry Highlander
who could not get the money for goods he
had supplied.

Atlantic Planes
THE Air Ministry, some time ago, gave

an order for two Albatross Atlantic
monoplanes, and the first of these is now
nearly ready at Hatfield for delivery to
Martlesham Heath, where R.A.F. pilots will
try them out. These two experimental
Atlantic planes are to be fitted with
mechanical de-icers by the De Havilland
Company.

The tail unit and the leading edge of the
wings are the main features which must be
given protection from ice -forming cloud, as,
owing to the streamlined form of the plane,
there are no extraneous surfaces to de-ice.

THE MONTH IN
SCIENCE AND

Information Please !
NEXT year Londoners will find one more

use for the telephone. By dialling
" Ask " they will be able to ask such
questions as the posting time for the next
air mail, etc. The Post Office are setting
up an information bureau in Central
London where a large staff of experts will
be employed in answering questions. No
extra charge will be made for enquiries
other than the usual penny call fee.

A Hot Machine
AMACHINE has been invented by Mr.
J. H. Lee, of Watford, for smoking and

breaking -in pipes. He states that four or
five pipes of tobacco are necessary to
condition a pipe.

L.N.E.R's 1938
Programme
THE L.N.E.R., in addition to building 125

locomotives this year, are also construct-
ing 730 carriages, 10,240 wagons and 1,250
containers, and renewing 587f miles of
track and 70 bridges.

A New Power Station
THE opening of the power station at

Chitaura recently by Sir Harry Haig,
Governor of the United Provinces, marked
the virtual completion of 18 years' work on

The New German
Zeppelin
THE new German airship LZ130 is now

nearing completion in the construction
hangar of the Zeppelin Company. The
light metal structure has already been
completed, and about three-quarters of it
have been covered with fabric. A feature
is that water will be gained from the
exhaust gases by chemical means. This
will counteract the weight losses caused by
fuel consumption.

A 14 -ft. Electric Bulb
DEDICATED to the memory of Thomas

Edison, an electric bulb, 14 -ft. in height,
has been constructed in America. It took
eight months to complete, and in preparing
the bulb for transportation more than
6,000 lb. of amber -tinted pyrex glass was
fitted over a steel skeleton, which together
weigh six tons. 960 incandescent electric
lights with a 24 -in. reflector are being fitted
inside the bulb. It will be used for an
aeroplane beacon, which when set up will
be visible for several miles around.

Still Going Strong
A300 -YEAR -OLD clock with wooden
works was recently unearthed from

among a pile of rubbish in the Port of
Elizabeth Museum. The clock is dated
1640, and now it has been repaired, keeps
perfect time.
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Huge Diamond Found
APROSPECTOR at Coromandel, in the

Triangulo Nuneiro, has discovered a
huge diamond, the value of which is esti-
mated at more than £52,000 after cutting.
It was found near the spot where the famous
diamond " Southern Cross " was discovered.

Foiling the Burglar
DEVICES for foiling the burglar have been
described in these pages from time to

time, and now one more has been invented
by Herr Karl Noyak, a young Viennese
inventor. A box sends out infra -red rays,
and a network of these are spread through-
out the room to be protected, by means of
special mirrors. As soon as the path of
one of the rays is broken by a person
passing through it a bell rings and warns
the police.

Non-stop Atlantic
Flights
I T is claimed of a huge flying boat just
completed in Baltimore, U.S.A., for

Russia, that it will be capable of crossing
the Atlantic non-stop with a commercial
load of passengers and cargo. 200 m.p.h.
is given as its cruising speed, and it is

M. Morgan making his first " bat flight" from a cabin plane 10,000 ft. above Bay Farm Island. He uses
bat wings 8i ft. across, constructed of steel and aeroplane fabric attached to his arms.

capable of flying from New York to London
in 24 hours, with reserve fuel left over for
another 1,000 miles.

THE WORLD OF
INVENTION

The lightest broadcasting station.

Aluminium
Funnels
THE new 30,000 -ton

Mauretania, now being
built at Birkenhead, will
be fitted with funnels made
of aluminium. She will
have two instead of the
usual three or four.

World's
Lightest
Broadcasting

16 Station
ON this page is shown

Professor Anthony
Easton, of the California
Technology Institute at
the radio receiving set,
with a new parabolic re-
flectory antenna, enabling
the operator to measure
the direction of ascension
of a radio-meteorograph, a
radio broadcasting set that
weighs less than one pound
in weight, which has been
developed at the California
Institute of Technology at
California, to be used for
weather forecasting.

The radio-meteorograph, consisting of a
delicately adjusted transmitter that broad-
casts on a 1.5 metre band, is carried aloft
by a balloon, to record the weather in high
atmospheres during any kind of weather.
It is equipped with a small barometer,
thermometer and other devices, which
broadcast signals to the ground, that are
interpreted accurately in terms of atmos-
pheric pressure, temperature, wind velocity
and humidity by the ground receiving set.

Eye -testing Device
ATthe recent eye -specialist congress heldAT the Egyptian University at Cairo, a

new apparatus for testing the eyes was
demonstrated by Dr. Erich Zeiss, grandson
of the famous optician, Carl Zeiss. With
the new apparatus, the use of exact filters,
and the employment of the projecting
method of test marks no external illumina-
tion need be depended upon any longer.
Examination is made in a darkened room
leaving only the coloured test -marks per-
ceivable, an elimination is affected of the
compulsive fusional movements and stim-
bulance of accommodation. By taking
readings off a recording diagram an im-
balance can be accurately identified, be it
relation to the side or to the group of eye -
muscles affected. (See picture on page 310.)

Magnesium
FROM being a laboratory curiosity used

solely for making flashlights and fire-
works, magnesium, the lightest of known
metals, has become of immense and world-
wide importance. It has become the chief
constituent of the light alloys which are now
required in vast quantities for aeroplanes.
Alloyed with 10 per cent. of aluminium, it
gives the light strong metal magnalium.
It is made largely from magnesium chloride
by electrolysis of the molten salt. Salts of
magnesium are amongst the commonest of
the constituents of the earth's crust.
Sources of material are therefore not lack-
ing. Water power generated electricity
and big demand give cheapened production.
A few years ago magnesium metal cost 25s.
a lb., to -day the price is 18. 3d.
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New Mercury Vapour
Lamps
THE ghostly blue light typical of the

present mercury vapour lamps on our
highways is a very definite drawback to
this form of lighting. But scientists have
overcome the disadvantage very quickly.
They have perfected a method of chemical
coating of the inside of the lamp with a com-
pound which absorbs the blue light, and re -
emits it with much more red and yellow rays.

Cathode-ray
Oscillograph
THE

cathode-ray oscillograph, which is
now familiar as the final stage of tele-

vision reception, finds many scientific
applications. It can provide a visual trace
of the passage of any electric current. The
Cambridge Instrument Company have
fitted one such instrument for the purposes
of the study of current surge at the British
Short -Circuit Testing Station at Hebburn-
on-Tyne. One of the biggest difficulties in
power transmission over electric grids is the
momentary and swift passages of heavy
currents when switches are thrown in or
out. It is important to get exact know-
ledge of the extent of these current surges.
They can be shown up on a cathode-ray
oscillograph as zig-zag lines. But the lines
may zig-zag back and forth as fast as
100,000 times a second, such is the speed of
current surge across the poles of a switch.
To record this terrific frequency it is neces-
sary to photograph the lines of the oscillo-
graph at enormous speed. This is done by
winding a photographic film on a drum
rotating in vacuo at the speed of 3,000
r.p.m. At every revolution the focus of the
oscillograph is shifted one step along the
axis of the drum. Afterwards the 'film
can be removed, developed and projected
at slow speed on a cinema screen enabling
engineers to study in detail a flash of
electricity which took only a fraction of a
second to occur. In fact, when photograph-
ing the film travels at the rate of 224 m.p.h.

224 m.p.h. Cambridge Instrument Co's. Cathode-ray
Oscillograph for recording current surge on power line

switch gear.

A 4,000,000 cubic foot waterless gas holder.

Automatic Water
Softener
IN West Chester a water softening plant
has been installed which softens water

automatically. It is a Permutit Base Ex -

In the Sperry Mobile Welding Unit, a locomotive
which provide current for welding machine and

car, next comes a rack car carrying standard rail,

change plant and performs the complicated
operations of softening, regeneration and
washing entirely by itself. It treats over
100,000 gallons per hour.

All -welded Gas Holder
WHAT must be the largest cylinder and

piston in this country is really a new
water -less gasholder erected at Ford's
Dagenham works. The gas holder is a
welded steel tower 185 ft. high and 126 ft.
diameter. The welds are ground flush
inside so that the interior is glass smooth.
The gas is confined under a sliding roof
which is nothing more or less than a piston
fitting the cylinder exactly. Gas -tightness
is secured by a flexible fabric packing rjng
round the piston. So tight is the fit that

the holder is built by first laying down the
piston, then building the walls round it.
As the walls rise the piston is floated up by
compressed air and acts as a construction
platform. This gas holder will contain
2,000,000 cu. ft. of gas. It is a mere baby
beside the one at the Dearborn works of
Ford's in America. This, with a capacity
of 22,000,000 cu. ft., is the world's biggest
gas holder.

Hotel 1938
MECHANISED comfort describes the
'engineering layout of the new L.M.S.

Queen's Hotel at Leeds. It is fully air
conditioned and fully mechanised. Its
ventilating fans aggregate over 100 h.p.
between them. Its boilers generate 10,000
lb. of steam per hour, and they are auto-
matically stoked by coke conveyor belts.

Rails 1,500 Feet Long
RAILS in 1,500 -ft. lengths, flash welded
from the standard 39 -ft. lengths by a

method developed by the Sperry Products
Inc., will be laid in the tracks of the Dela-
mar and Hudson railway. The development
of the continuous rail now available for
widespread use, gives promise of rivalling
in importance to the railroads the develop-
ment of the streamline train. The elimi-
nation of the sound of train wheels over
rail joints, one click for each train -wheel
and each 39 ft. of rail -length, is one factor.
More important is economy, for those clicks
cost money. The steady battering of the

supplies steam to drive two powerful turbo -generators
auxiliary equipment. Behind the generator is a supply

followed by the welding car and a string of flat cars.

wheels ruins the rail ends. Some experts
estimate that 45 per cent. of the cost of
track maintenance is the expense of keeping
up the rail joints.

For four years continuous rails have been
used on test stretches of track in lengths of
6,700 feet. It was long believed that the
contraction and expansion caused by tem-
perature changes would make the con-
tinuous rail impracticable, but the test has
shown that the weight of the long rail itself
and the firm fastening of ties, well buried
in ballast, solves this problem. Technical
progress has reached the stage where it will
be possible to fabricate a continuous rail
reaching from New York to San Francisco.
Railroad operating conditions, however, are
such that it seldom is desirable to use a rail
much over a mile in length.
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T0 most people the very thought of
questioning the facts of astronomical
science seems almost like sacrilege.

Wha, for instance, would question that the
earth is a planet which travels in an eliptical
orbit around the sun ; or that it is a solid
oblate spheroid ? These things are ac-
cepted generally, and form the basis for
many logical deductions which are in turn
accepted as facts, specially as these deduc-
tions agree very well with observation.

From time .to time, however, there arise
attempts to challenge these fundamentals.
For instance, some years ago the " Flat
Earthists " had a considerable following,
but of recent years we have heard very little
of them.

Since the advent of Einstein and Planck,
scientists have been a little less sure of them-
selves than they were at the close of the
last century. Astronomy has " grown
up," and is reaching that mature state of
mind when it realises how much it does not
know. Theories which had come to be
thought almost axiomatic are coming under
critical scrutiny, and new theories of quite a
revolutionary character are being quite
calmly studied.

The " Inside Concept "
Possibly the most revolutionary of these

is what has been called the " inside con-
cept," with which is associated the field
theory of the universe.

According to the " inside concept " the
earth is a hollow oblate spheroid, of the
shape and size accepted in orthodox geodesy
and astronomy, but with a concave instead
of a convex surface.

This at first sight appears quite ridicu-
lous, yet when the theory is studied it is
found that actually it is quite feasible, and
well worthy of careful examination.

Immediately the " inside concept " is
mentioned, dozens of objections to it are
apparent. The well-known phenomenon of
the ship disappearing " hull down " on the
horizon ; why can't we see right across
to Australia ? Where are the sun and
the stars, and why are we not burnt up
by their heat if they are contained within
the hollow earth ? The shape of the
earth's "shadow on the moon ; and so on.

These, and a hundred other objections
are easily explained by the field theory,
and in addition, some phenomena which
have baffled astronomers and other
scientists are cleared up in very elegant
fashion.

Field Theory of the Universe
What, then, is this field theory ? Ac-

cording to this theory, the earth is a.
hollow sphere, on the inside surface of
which we live, and the sun, stars, and Fig. 2.-Transferring a number of points
other heavenly bodies are near the centre. of the circle to the inside.

Although Most People are Willing to Accept the Theory that we live on
The outside of the Earth, There Are Some Who Argue Against This Theory

The space inside this sphere is not, however,
euclidean space, as we presume the space
outside our earth to be under orthodox
theories, but increases progressively in
density towards the centre according to a
very simple mathematical law. This con-
centration of space has the effect of refract-
ing light and other forms of radiant energy
in such a way that objectsunear the centre
are magnified through 180 degrees.

The basis of the field theory is illustrated
in Fig. 1. If a point A outside a circle is
taken at a distance 0 A from the centre, it is
obvious that another point, B can be found
inside the circle, at a distance OB from the
centre, such that (0 A) x (OB) is equal to

Fig. 1.-This diagram shows the basis of the field
theory.

the square of the radius of the circle. The
point B is then said to be the geometrical
inverse of the point A.

In a similar manner any number of
points outside the circle can be transferred
to the inside as geometrical inverses, and so
lines and figures outside can be transferred
inside. Fig. 2 shows how this transforma-
tion appears for some simple figures. The
reader will find it interesting to try a few
transformations for himself.

This process is known as inversion
geometry, and a part from its application to
the " inside concept " of the universe, it is
a very interesting field of study in itself.

Geometrical Inverse of Infinity
One or two points about the type of field

this inversion geometry produces inside the
circle are immediately apparent. In the
first place it will be seen that for every
point outside the circle there is a corres-
ponding point inside, so that the whole of
the infinite space outside can be got into
the space within the circle. Again, it can
be seen that as the point A recedes from the
centre, the point B approaches it, but B
only reaches the centre when the point A
recedes to infinity ; therefore, the centre is
the geometrical inverse of infinity.

A further, and most important point
which is not at first apparent, but follows
logically, is that if lines of sight outside the
circle are transferred inside, their directions
as seen by ax observer on the surface are
not altered., Thus if we imagine an observer
on the outside, i.e. in orthodox space, at the
point 3 (Fig. 2), he sees an object A at an
angle (theta) above his horizon. His geomet-
rical inverse on the inside sees the geomet-
rical inverse of A at the same angle (theta)
from his horizon.

The reader can check this up with other
angles and arrangements, and he will find
that in as far as angular observation is con-
cerned, the observer has no means of
telling whether he is on the inside or the
outside.

Strange as it may seem, there is evidence
to support the belief that the surface of the
earth is indeed concave instead of convex.

One phenomenon which has long puz-
zled scientists is the observed fact that the
cosmic rays appear to fall perpendicularly

on the earth's surface wherever they are
observed. This would be easily under-
standable if the earth were a hollow
sphere and the source of the cosmic
rays were at the centre.

An Elaborate Experiment
It may not be generally known that

in the year 1897 a very careful and
elaborate experiment was carried out
in U.S.A. to determine the curvature
of the earth without optical aid. This
experiment was devised by Prof. U. G.
Morrow, and was carried out by a staff
of experienced geodetical engineers. It
consisted in producing a straight line
3,800 metres long (4,180 yards approxim-
ately) by purely mechanical means, and
measuring the offsets from this line to a
" level " line produced by means of
mercurial levels.

This experiment gave the astonishing
result that the physically straight line
approached the level line, and the offsets
agreed almost exactly with a concave
curvature equal to the convex curvature

on the outside which would be expected under ortho-
dox assumptions.
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In this experiment the most scrupulous
care, and the most elaborate precautions
were taken to eliminate all possible sources
of error, and finally it was repeated in the
opposite direction to check the results,
which were found to be correct.

A Remarkable Case
Another remarkable case occurred at the

Calumet Mines, Michigan State, U.S.A., in
1901. In connection with certain works
which were being carried out, two plumb-
lines were dropped down two deep shafts
(4,250 ft. deep), and the distance between
their lower ends was carefully measured,
and was found, to the astonishment of all
concerned, to be greater than the distance
between their upper ends. This so puzzled
the engineers that they called in the Geode-
tic Survey Department of the U.S. Govern-
ment, whose representative verified the
measurements, but could not explain them.

Whether the inside concept is true or not,
it is a very interesting theory, and it is
hoped that these notes may stimulate some
investigation on the subject.

" G. M. B."

A pictorial representation of the theory of the Universe propounded in this article.

IS IT PERPETUAL MOTION ?

The atmosphere clock which derives its motive power fr

MANY people have tried to solve this
centuries old problem of perpetual
motion, the key of which is held by

the heavenly bodies, and it seems as though
it has been left to the dockmaker to offer
a solution.

A clock has been invented in which the
human element, with regard to its functions,
is entirely absent. This new departure in
clock control turns yet another page in the
history of clock -making. This Atmosphere
Clock, as it is called, derives its motive
power solely from the normal changes of
temperature ; an unfailing source. The

om changes in the atmosphere.

essential part is
the , atmosphere
unit which is
shown in the
sketch.

The principle of
the motor is as
follows : inside the
small drum is a
Pyrex glass U-
tube (1). In each
bulb is a quantity
of Mercury (2),
and above the
mercury is a small
amount of a vola-
tile liquid (3), the
remaining space
being filled with
its saturated vap-
our (4). One bulb
is surrounded by
a glass cover (5),
containing a sub-
stance of high
caloric value (6),
the whole being
enclosed within a
vacuum jacket(7).
The bulb is there-
by kept at a
constant temper.
ature. A vent
hole in the drum
allows the other
bulb to be exposed
to the air.

The smallest variation in temperature
will cause a change in the volume of the
vapour. If the volume increases the
mercury will be forced into the enclosed bulb.
A decrease in volume will have the opposite
effect. This displacement of the mercury
causes the drum to turn about its axis, and
by means of a delicate winding mechanism
this movement winds the tiny main -spring.

The main -spring barrel is fixed at the
rear of the clock unit. Provision is made
for 16 complete turns of the main -spring,
as it is only .005 of an inch in thickness.

The large wheel attached to the main-

spring barrel transmits the power through
the 10 wheels of the train to the hands.
A normal type of friction drive is provided
for the hand mechanism.

The escape wheel and pallets are similar

The principle of the motor.

to those in an ordinary watch escapement.
A torsion pendulum-like those used in
400 day clocks-takes the place of the
watch balance.

The movement of the wheels is so slow that
the clock is assured of an almost indefinite
life. The heavy pendulum bob is suspended
by a thin ribbon of steel, .002 of an
inch in thickness, and the pendulum takes
one minute to make a complete vibration.

A change in temperature of only 1 degree
centigrade provides sufficient power for
120 hours. Supposing the temperature
changed only 1 degree twice in a week,
which is somewhat unlikely, power and
to spare would be available. These clocks
are not likely to be without power whilst
" modern " weather conditions continue.

Absolute silence and accurate time-
keeping are among the many advantages
of this revolutionary clock and maintenance
worries are banished, for oil is unnecessary.
The elimination of oil gives the clock a very
fine rate, and when finally regulated, a
variation of less than a minute a year can
be expected.
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NEARLY every day we hear that some-
body or other has put up some new
record, using a man-made machine

designed to fly in the air, speed along the
ground, or skim across water ; sometimes
the new achievement may take months of
preparation, cost hundreds of pounds and
yet only raise the record by a decimal point.
Everywhere one hears about the terrific
speeds at which motor -cars are alleged to
travel along our roads and we read in the
newspapers frightening accounts of aero-
planes which, travelling at a speed approach-
ing 300 miles per hour, could be over
London fifteen minutes after passing the
,coast.

Captain Eyston, driving a motor -car
developing over 3,000 horse -power, has
reached a speed approaching 320 miles
per hour and has therefore travelled
faster on land than any other human
being. In the air, Lacombe, of France,
reached what was referred to at the
time as the incredible speed of 389.462
miles per hour. All credit to these gentle-
men ; as human achievements they are
unsurpassed and may perhaps remain so
for many years. Using these achievements
as a jumping-off place, it is interesting to
throw off the fetters of earth -bound speed
and see what Nature can do in the way of
annihilating time and distance.

Fantastic ,Speeds
Starting with a well-known and com-

paratively slow -moving body we find that
the sun travels through space at approxi-
mately 12 miles per second (towards the
constellation Hercules) which, converted
to a more usual denomination, is rather
more than 43,000 miles per hour. The
earth rotating on its journey round the sun
travels rather faster at 181. miles per second,
which is approximately 65,000 miles per
hour ; both these speeds are, however,
" slow " when compared to some of the
comets, which travel at a truly fantastic
rate. A comet may move at such a tre-
mendous speed that its tail may be as long
as 100,000 miles, which means that if it
takes five minutes to travel the length of
its tail through the heavens, it must be
moving at a speed of about 1,200,000 miles
per hour.

Leaving the heavenly bodies for the
moment it is possible to find some remark-
able examples of natural speeds in everyday
life. The speed of the electron stream in
an ordinary domestic television tube is
round about one -tenth of the speed of light ;

as such velocity is difficult to imagine, a
simple analogy will be helpful. If it were
possible to travel at such a speed, one
could reach the moon in round about 13

seconds, or travel to Brighton, from London
and back over 150 times in a single second.
Still faster, of course, is the speed of light,
which ties with other forms of radiated energy,
such as wireless waves, heat, etc., which travel
at 186,000 miles per second ; a speed which
many scientists believe to be the fastest
physically possible, and, by taking it as
infinity, they set out to prove quite a number
of things to their own and, less frequently,
to other people's satisfaction.

600,000,000 m.p.h.
186,000 miles per second is, in round

figures, 600,000,000 miles per hour. Let us
think what this can mean. At this speed
the time taken to reach the sun from the
earth would be a little over six minutes, or
to reach the moon almost exactly 1.3
seconds. Alternatively, if an earthly
comparison is preferred, this speed is equiva-
lent to just under 7i times round the
equator in one second.

---..__
- - -
-% ,

THE SUN
43,200

MPH.

THE EARTH

65000
M.P.H.

,-

,,

COMET

1200,000
- - . M.P.H.

ELECTRONS

60.000.000
M.P.H.

LIGHT-P"-j%//' \-- 60000000
, / I \\N M.P.H.

The foregoing graphical illustrations of
natural speed open the way to presenting
some idea of the vast distances to be
found between the material objects in space.
Bearing in mind that light travels at
600,000,000 miles per hour, it is interesting
to note that the nearest star is so far away
that its light takes approximately four and
one-third years to reach us ; while the
nebulous ring that appears to encircle the
earth, commonly called the " milky way,"
has a diameter so great that it would take
light from one point thousands of years to
reach a point diagonally opposite.

Large Stars
Another interesting fact that arises is that

some of the large stars are so big that a ray
of light would take ten minutes to travel
round their equator, whereas, as already
mentioned, light could travel over seven
times round the earth's equator in a second.

It would, perhaps, be well to interpose at
this juncture to mention that the whole idea
of . light travelling round the equator is
purely an imaginary one, as it is not possible
for light to bend " in this way. It is
merely a composition of distance, and, un-
fortunately, a circular object such as the
earth must be chosen in the absence of any
straight path which is as tangible to the
mind as the equator of the planet on which
we live.

Halley's comet is given as being 3,300
million miles from the sun when at its
farthest point. Now, a ray of light would
accomplish this journey in about five hours,
whereas, travelling at the speed of Captain
Eyston's record -breaking car, it would take
10,600,000 hours, or rather more than
1,210 years.

Light, Heat, and Wireless Waves
The writer ventures to suggest that many

of the figures used above are of such magni-
tude as to " be incomprehensible to the
human mind, but it is hoped that the use of
the comparisons and analogies employed
will convey some idea of the speed attained
by natural forces, such as light travelling
from the flame of a match, the heat from the
fire, or the light from the sun, or the stars in
the heavens. Light, heat, and wireless
waves are considered to be forces bearing no
relationship to solid matter. Thus, the in-
clusion of the speed of the sun's journey to-
wards a given point ; the earth's journey
round the sun, and the speed of Halley's
comet, serve to indicate the speed at which
Nature is capable of moving a solid mass.
In using the fastest machine on earth, and
the fastest machine to ay in the air, as
earthly comparison of the speed of man-
made machines, the writer wishes to state
once more, in the most definite terms, and
with the greatest sincerity, that he has no
wish in any way to belittle the achievements
of either the men who handled these
machines, or the men who made them, but
rather to pay a tribute by choosing them as
the fastest achievements of man.
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Charles Head, another nature photographer, gets a close-up of a Sparrowhawk youngster.

SCIENTISTS and camera technicians,
watching in private some new films,
realised that here was shown something

the human eye had never seen and science 
never seen recorded. They were seeing the
astounding results of the harnessing of the
camera to the microscope-and years of
patient labour with them in an almost un-
known, yet one of the most exciting
laboratories in London.

Properly to understand the background of
this, you must go back, briefly, nearly
thirty years when a civil servant left a safe
job and deoided to devote the rest of his
time to " taking the lid off " nature with
camera and microscope. He decided to
take this astonishing risk on the strength
of overtime work put in in his bathroom, a
makeshift laboratory. He was lucky to
have a wife who backed him up and who is
now his colleague.

Apparatus
At one time he had to make all his own

apparatus, but to -day the film people will
give Percy Smith any materials that he likes,
although he still takes cameras and
microscopes to pieces, adds bits and sub-
tracts bit ; uses an astonishing collection of
oddments and succeeds in making
machinery that, literally, catches Nature at
work. His machines have squeezed him
and his wife out of the North London house
in which they live, out of the garden and
into another house at the end of the garden.
The first home is now a whirring, clicking
laboratory.

In his pioneer days he had to acquire his
knowledge and his machines, as he went
along : and, at one time, he was held up for
lack of hard cash and the machines stood in
dust sheets until the famous producer of
the " secrets of nature " films came along
and Percy Smith joined that select corps of
naturalist -scientist -camera -experts. But,
before then-optics, photography, biology,
natural science-the man had to learn all
these for himself as he gradually evolved
the perfect apparatus for his purposes.

And the result ? Not only speeded -up
films of flowers and plants actually growing :
but " close-ups " and motion " movie -pic-
tures " of unseen (and easily upset) delicate
developments below the ground surface-

as plant roots feel their sensitive way along.
Then, for instance, a film record of a newt
embryo and the hatching of trouts' eggs-
things never before seen and certainly not
recorded.

Difficulties to Overcome
The difficulties were innumerable and

appalling : take, for instance, the cinema -
photography of roots-work that ended in
spectacular speeded -up films. Percy Smith
reminds me that roots are vitally damaged
by exposure to dry air and cannot stand
light, and as strong light is essential to
photography, the roots turn away, stop
growing and die. Both these troubles,
however, were successfully overcome. For
instance, the whole outfit, camera, roots and
all, were enclosed in a damp chamber, and
the lens warmed to prevent fogging.

In the case of trout eggs-fishes' eggs
must always be photographed from above,
as, in whatever position the egg happens to
be, the embryo always moves to the top !

(Above and Right) The frog, taken below water in
a specially constructed tank.

Very well, Mr. Smith, his camera and his
microscope had to climb up and look down
on the subject, and both these complicated
machines were adapted, by him, to a
difficult and unusual angle. When birds'
eggs are dealt with, part of the shell must be
taken away and, to prevent its contents
dying, the laboratory itself is heated to
incubator level.

Coaxing
ehincl the Scenes

Astonishing Labor
These details were not worked out except

by the grim process of " trial and error "-
and these details are but a few of the snags
that always arise on these delicate jobs.
To give a little idea of the cost of them in
time and patience one film (it takes between
ten and fifteen minutes to show) took " two
years to make."

" Speeded Up " Growth
Percy Smith showed me how his results

were achieved. Perhaps the most spec-
tacular film we can ever see is the one of
" speeded -up " growth. Actually-even in
these days of sensational films, one of the
earlier films of plant growth created a pre-
cedent for cinema -showing because the
audience, when they saw it through once,
forced the Manager of a Lewisham picture
house to re -wind and re -show.

It is not an easy job, even when you have
got your machinery there, to catch the plant
" at it "-and here are some of the difficul-
ties and results of their overcoming. Nor-
mally, pictures are projected on to the
screen at the rate of twenty-four a second ;
and so, if pictures of a growing plant are
taken once every hour, day and night, a

Lava spinning wedge of silk in which to suspend itself.

24 -hours' growth will flash past in one
second, and some two months, in a minute.
But to take photographs every hour, day
and night, is by no means simple : and,
Percy Smith had to invent, and to make, a
contraption that would allow the plant to
grow, and therefore give it daylight ; allow
pictures to be taken at intervals in strong,
focused artificial light, and prevent the
plant from growing " out of the picture."
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Nature on to the Screen
in one of the Most
atones in London

This, Mr. Smith tells me, is a compara-
tively simple problem : it involves no
microscope (these pictures are direct) and
only patience is needed. He has evolved a
home-made machine which allows the plant
to grow in full daylight, but at stated inter-
vals automatically shuts shutters, switches
on a strong focused light, exposes a
section of cinema film, switches off the light,
then opens the shutters and-as the
plant grows-a delicate device of the
compensating type, lowers it to keep it in
the picture. Finally, if any of these
things fail to happen a bell rings in the
house.

Snags Encountered
But, there are other snags, hot days and

damp nights that fret the machinery ; the
spider who spins across the lens, the fly who
commits suicide in the mercury timing bath
and possibly causes the whole sequence of
events to go on, rapidly and without
cessation, until the fault is remedied.

In spite of this, it is interesting to hear
that Percy Smith rarely exceeds 3,000 feet
of film footage for every 1,000 that is used,
while the more usual demands of directors

Lava suspended preparatory to change into pupa.

are anything up to ten thousand for every
valid thousand.

Perhaps one of the most amazing results
he has obtained recently has been the
success in photographing-bread mould ;
photo -micrography at its best under
difficulties. He was fighting this out in his
attic when the writer visited him : the
usual machinery for intermittent photo-
graphy was focused on to a glass cage in
which-very dimly lit-it was possible to
see something that looked like nothing but
a thick growth of black whiskers. This was
mucor, the black mould that feeds best on
moist bread and rotten fruit, that can pro-

' duce 10,000,000 offspring in 6 days, escapes
from whatever traps are set for it, and pops
up in the most unlikely places. Actually,
it had found that the ceiling distemper of
the attic laboratory contained gelatine
(which it likes) and had started eating that.

Meanwhile, shut in the glass cage-pre-
served from dry air and froin most of the
spectrum, it was being photographed, re-
lentlessly, at set intervals. Its diet was a
problem, but Mrs. Smith evolved a diet that
suited it. It consisted of slightly boiled

Here is the contrivance that opens and closes shutters, puts on light and so on-automatically--for the taking
of exposures at regular intervals. Notice particularly the" bits and pieces" of which themachinery, is made.

and half cooled whites of new -laid eggs
added to the selected portions of ripe plums
and pears, mashed, with the acid removed ;
the whole being filtered and reboiled.
The transparent jelly is ideal for photo-
graphic purposes and mucor thrived on it.

The Beating Heart
While, in the house that is a laboratory,

Percy Smith still works on with that infinite
patience linked to technical skill. The as-
tonishing results just achieved-and seen by

those young audiences at the Schools' Ex-
hibition recently-in the " Chicken from the
Egg " film are some indication of what can
be done when patience and technical skill
are harnessed. The shots of the shadowy
beating heart of the yet unformed chicken were
so sensational that the mixed audience of
school teachers and cinema -fan youngsters,
sat up and gasped. " How was it done ? "
" Not- " replied the scientiest under
whose direction it was done " Not by X-ray,
as you suggested, but direct."

Here you see a plant being photographed as it grows I The shutters shut and the lights go on every time an
exposure is made, and also a special device prevents the plant from growing out of the picture.
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BUILDING A 1-C.C. ENGINE

The Crank Shaft
THIS item is made from 4 in. diameter

nickel -chrome steel. As the cylinder
and cylinder head are also made from

similar material a piece about 6 in. in length
will suffice for the three items. It should
be pointed out that it is not intended to
heat-treat these particular parts, but to
completely finish them with the material in
a normalised condition.

First Operation
Cut off and face up on both ends a piece

of bar to 2i in. in length, centring either end
while chucked for facing. Turn a carrier
hold at one end about -I in. diameter by 4 in.
in length.

Second Operation
Fix the carrier hold in the chuck and

rough turn the opposite end of the bar to
it in. diameter, leaving the flange A in. in
thickness, and turn this portion to in.
in diameter.

Third Operation
Mount on centres and turn the shaft

exactly parallel to -219 in. diameter, leaving
a very fine tool finish. Finish turn the out-
side of the flange to -796 in. diameter and
face away to in. thickness. Turn the in.
diameter recess in the face of the flange to
clear the head of the bush, the depth being
* in., leaving a clean A in. radius blending
into the shaft.

Before turning away for the small
threaded diameter, cut the oil groove while
the shaft is well supported. This groove
is really little more than a scratch, but it
plays an important part in the running of
the engine. Its form ensures that the
lubricant is evenly distributed throughout
the length of the bush, thereby maintaining
an oil seal keeping the crank case gas -tight.
For this reason, therefore, departure from
the arrangement given, namely a spiral
groove, may lead to bearing trouble.

Set the round -nosed tool at an angle so
that the groove may be carried right up to
the radius in the face of the crank plate.
Start cutting the groove from a countersunk
depression made with a in. diameter
drill, situated at a point along the shaft
I* in. from the finished face of the flange.
The end of the shaft is now reduced to
No. 4 B.A. screwing size (.141 diameter).

Next ease the bearing portion of the shaft
carefully to -218 in. diameter, leaving with
a high finish. Scribe a line with the point
of a fine screw -cutting tool A- in. away
from the shoulder formed by the reduced
end for convenience in positioning the

The crank case, crank -case plug, end cap and cylinder.

....By W. H. Deller
Part III

Details of the Cylinder
(Complete Sets of Blue prints
are now available at 5s.perSet)

squared portion. Screw the end of the
shaft with a true 4 B.A. thread, afterwards
reducing the centre portion to the core
diameter of the thread. The shaft has now
reached the stage shown in Fig. 22.

Fourth Operation
After cutting off the extreme end of the

thread to remove the centre, face and dome
up the end to leave the thread I in. in
length. Cut off the carrier hold at the
opposite end. Chuck the shaft truly and
face the front of the flange down to leave a
thickness of, in. Centre -drill and drill a
* in. diameter hole in the centre of the shaft
to a depth of 1* in., measuring to the
point of the drill. Tap in. of h in. whit.
thread in the month of this hole.

Fifth Operation
Mark out the face of the crank plate,

taking great care that the position of the
tapping hole for the crank pin is on the
centre line at a distance exactly fin. from
the centre. Drill with a No. 32 drill and
counter -bore the mouth barely -531 in. deep
with a No. 27 drill to permit the crank pin
to screw in to the shoulder, before tapping
out No. 4 B.A. left hand.

It will be noticed that the crank plate is
cut away to form the balance plate into
two I in. diameter holes which are drilled

* in. below the centre line on a IT in.
diameter pitch circle, and finished up to the
shape indicated by the dotted line in Fig. 24.

Sixth Operation
The final operations on the shaft are

drilling the iltr in. diameter hole at the
commencement of the oil groove, through
into the * in. diameter hole and squaring the
end of the -218 in. diameter to provide a
drive for the cam plate. The squaring
operation calls for little comment apart
from the fact that it is purposely made
slightly over * in. across the flats to fit
tightly into a h in. square hole. The other
point is that as the part which registers on
to this square must run true, see that the
flats are made equi-distant from the centre
of the shaft.

The Oil -retaining Screw
The hollow screw which fits into the end

of the crank shaft is made from a piece of
A in. whit. steel screw drilled up and
countersunk on the face and slotted to
provide a means of driving in. It should
screw in slightly below the surface of the
crank plate when home in the bottom of the
tapped hole.

The Thrust Washer
As the cam plate which operates the valve

and make and break thrusts against the end
of the crank case, it is necessary to provide a
thrust washer at this point. This is made
from in. diameter silver steel which is
drilled and reamed 11 in. diameter to fit
over the end of the bush. The working
face is polished before parting off with a
fine parting tool. A small hole drilled in
the face of the washer accommodates a short
silver steel or piano -wire pin fitted into the
end of the bearing boss on the crank case.

(Continued on page 348)

The assembled crank shaft, crank case, and thrust washer.
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THE lc.c.TWO STROKE PETROL ENGINE
Stage -by -Stage Constructional Details
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An Electric Engraving
Machine

Fig. 2.-The armature and
spring.

S

Fig. 3.-Clip to hold the
engraving needle.

Fig. 1.-The completed machine.

THE electric engraving machine shown
in Fig. 1 is so easily constructed that
the merest tyro having the necessary

tools need have no hesitation in starting to
make one of these interesting instruments.

It will engrave designs in wood and metal,
your name on tools, and in many other ways
prove useful to the handyman. No screw-
ing or turning is required, just plain drilling,
filing, and simple soldering being all that is
necessary. The most important part is a
portion of an electric bell ; this is the
framework and coils, in this case part of
an enclosed bell. The gong and gong
pillar are taken off, not being required ;
the armature is also removed, and the ham-
mer shank and spring unscrewed, the last
named being too weak for the purpose
required.

A Stronger Spring
The first job is to make a stronger

spring. . This should be of hard hammered
brass. The brass spring is bent to the same
shape as the spring taken off, and riveted
to the armature. To do this, countersink
the screwed holes in the armature on the
bobbin side, place the new spring in the
exact position on the armature and mark
the holes. Drill these and then rivet
the spring on with soft brass pins

'
on the

countersunk side file the rivets flush.
Now attach the armature to the frame,

and where the point of the contact screw
touches the spring solder a small disc of
nickel as (Fig. 2). At the opposite end of
the armature drill two holes as shown in
Fig. 2, and countersink these also on the
bobbin side. Through these the fitting to
hold the engraving needle is attached.
This fitting is filed from a piece of scrap
brass to the shape shown in Fig. 3. The
hole C can be drilled to fit a suitable size

An Electric Bell Forms the Basis of this
Machine which is Suitable for Engraving

Designs on Wood and Metal
nail, as being the easiest way of fitting a
pin. This should be nicked as shown at S,
so that when in position it can be opened
out to prevent it working loose. The
swinging part of the joint is filed a working
fit without play between the jaws of the
upper part, and a hole drilled to take the
stout steel knitting needle with which the
engraving is executed. The end that goes
in the hole is slightly jagged with a chisel
and then soldered in. The point is then
hardened so that it will not easily blunt.
This is done by getting the extreme point
red hot and quenching in water ; it is
ground to the shape shown by Fig. 4.

Testing the Movement
The movement should now be tried with

two sack Leclanche cells and the effect
noticed. If the armature is not attracted
when fully away from the electro-magnets,
the spring must be filed thinner between
the spring brackets and the armature, until
the armature goes to with a snap when the
machine is held in the working position.

The tube and bracket (Fig. 5) next claim
attention. The tube is of f -in. outside di-
ameter copper, and is soldered to a bracket
(Fig. 6). As shown, the part of the bracket
on which the tube is secured is filed to the
shape of the tube until the needle will
occupy the centre of the tube when the
bracket is attached to the base. The
bottom end of the tube has a piece of brass
soldered in, with a fine hole drilled in the
centre to make the needle a sliding fit.

To suspend the machine, a piece of sheet
brass is shaped out as
shown by Fig. 7. This
is screwed to the top
part of the base, a
spring or a stout piece
of elastic rubber being
attached to it.

Figs. 4 & 5.-
(Left) How to
grind the en-
graving needle.
(Right) The tube

and bracket.

The Cover
The cover can be

cut from sheet tin. It
should be marked out
as in Fig. 8, the depth

Fig. 6.-T he
bracket shown

in Fig. 5.

Fig. 7.-T he
hook to suspend

the machine.

being represented by the outside of
the lines C. The corners are cut away
along the dotted lines D, leaving E at each
corner. These must be turned up first to

I I
I

I4-E II' 0
_

C

T'

E -14 I D
ird/

CI

Fig. 8.-How to make the cover.

form a seam at each corner. The sides are
then turned up with the covering pieces
inside. Solder the joint at each corner, and
fit the cover on the base. Where the hang-
ing piece projects file a slot in the cover to
pass over. It is secured to the base by
means of two screws at each side. Cut a
piece to allow the cover to pass over the tube.

A stand can be easily fashioned out of
wood or metal. It should be adjustable
for height, an allowance of 16 in. at least
being made for the length of the machine.
The spring or rubber suspension is 4 in. long.

In use, three cells will be required, a few
experiments being made to get the best
effect. Adjust the stand until the point of
the needle hangs in. above the work, and
grip the tube close to the point, pulling the
needle down. It is advisable first to write
the inscription faintly with a black lead
pencil.

SPRAYING FIREPROOF CEMENT

THE spraying of paint, distemper, and
other liquids has been common practice

for a number of years, but now the spraying
of cement is coming into use.

A particularly useful application is in
connection with the refractory lining of
certain types of furnaces. It is found
desirable to cover the firebrick walls with
a smooth lining, and by means of a high-
pressure cement gun, a perfect coating
can be quickly and easily applied. Not
only does the cement penetrate into the
interstices of the bricks far more efficiently
than when applied by hand, but the cement
sets harder and with a more perfect surface.
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LUMINOUS PHOTOGRAPHS

PHOTOGRAPHS which appear lumi-
nous in the dark are novelties which
will appeal to 'many people, parti-

cularly, of course, to those amateur photo-
graphers who do their home processing of
plates, films and papers. They are readily
produced and, although the luminous type
of photograph is not suitable for all kinds of
subjects, there are many photographic
studies, as, for instance, figure subjects,
portraits and " broad " subjects generally,
which frequently give very pleasing and
interesting, not to say out -of -the -ordinary,
effects when rendered luminescent by means
of one of the methods described in this
article.

A " Light Accumulator "
The production of luminous photographs

is primarily based upon the well-known
luminesence of certain chemicals, notably
the sulphides of calcium and zinc. Either
of these materials, when exposed for a few
seconds to a bright source of light, as, for
instance, sunlight, burning magnesium
ribbon, an incandescent gas -mantle or a 100
watt electric lamp, will, roughly speaking,
act as a " light accumulator." That is to
say, it will absorb a quantity of light and
will release it again, glowing vividly in the
dark. After a few hours, the luminescence
of the light -activated calcium or zinc
sulphide will have become very feeble, but
it can be renewed again by a further ex-
posure to bright light, the process of
" reactivation," as it is sometimes called,
being capable of being repeated more of less
indefinitely.

In passing, it may be noted that it is now
possible to obtain zinc sulphide containing a
small percentage of radium. This material
is permanently luminous in the dark and
does not require " reactivation " from time
to time by exposure to bright light.
Radium containing zinc sulphide, however,
is extremely expensive and, as such, will
be out of the reach of most amateurs.

Luminous calcium sulphide may be
prepared by kneading plaster of Paris into a
thick paste with a gum arabic or tragacanth
solution, and by heating the resulting mass to

A positive photograph on
glass backed up with a
sheet of card coated with
calcium sulphide paint
and bound at its edges. It
is luminous in the dark.

Some 'Practical Methods of
Producing Them

Coating a fine glass

an almost white -heat in a closed earthen-
ware crucible. Alternatively, it may be
produced by heating ground oyster shells
with flowers of sulphur in a similar closed
earthenware crucible. In both these cases,
the final product will be a dirty yellow or
creamy mass, which will powder up readily
and which-with a certain amount of luck
on the part of the experimenter-will shine
satisfactory in the dark after an initial
" activation " by exposure to bright light.

It is usually far more satisfactory, how-
ever, in addition to being less trouble, to
purchase a small quantity of calcium or zinc
sulphide from a wholesale firm of chemical
and laboratory suppliers. Calcium sul-
phide is the cheaper of the two, and it shines
well in the dark with a soft bluish light.
When purchasing this product, it is essential
to specify that the luminous calcium
sulphide is required, since ordinary calcium
sulphide, as commercially supplied, does not
luminesce satisfactorily.

Several Methods
Having purchased-or made-a supply

of luminescent calcium sulphide, the experi-
menter will now be ready to undertake the
production of luminous photographs.
There are several ways of doing this.

In the first place, the worker may take
an ordinary lantern slide or positive trans-
parency and convert this into a luminous
photograph. To this end, the film side of
the lantern slide or transparency must be
varnished, otherwise the luminous material
would gradually attack the silver of the
emulsion and thus destroy the image.

The best varnish to apply to the lantern
slide is an ordinary celluloid one, prepared
by dissolving scrap celluloid in a mixture of
one part of acetone and two parts of amyl
acetate. This varnish (which, of course,
can be purchased ready made at most oil
stores, decorators' and paint -shops) should
have a paint -like consistency. It is flowed
over the film side of the lantern slide and
then allowed to dry and harden.

The celluloid varnish having hardened, a
" paint " made by grinding up some of the
luminous calcium sulphide in gum water or

paper with luminous calcium sulphide
paint.

spirit varnish is applied to the varnished
side of the lantern slide. This paint should
be applied thinly, and, after it has dried,
another layer of it put on. Finally, the
lantern slide is backed up with a sheet of
good white paper and a piece of cardboard,
the whole being bound up passe-partout
fashion with gummed strips around its
edges.

Time of Exposure
Twenty seconds' exposure of the slide to a

strong light will cause the luminous calcium
sulphide to glow vividly in the dark, thus
giving rise to a luminous photograph of a
very interesting, if, perhaps, a somewhat
strange, type.

Another way to produce a luminous
photograph is to take advantage of the
properties of one of the " stripping papers "
which are now marketed by photographic
firms. These are ordinary bromide papers
which are printed in the ordinary way and
subsequently allow of their image being
transferred to wood and other surfaces.

Let us take, for instance, a sheet of good
brown paper, creaseless, of course, or, better
still, a sheet of the finest grade of glasspaper.
Over this paint a thin and even layer of the
luminous " paint " prepared by grinding up
the luminous calcium sulphide with glue or
gum water, spirit varnish, celluloid varnish
or some other suitable medium.

When the paint has dried and hardened,
brush over it a warm three per cent. solution
of gelatine. This gelatine treatment is
absolutely essential, since the gelatine layer
forms an adherent surface for the trans-
ferred image.

Now prepare the necessary photograph
upon the bromide stripping paper and,
following the maker's instructions, transfer
the image to the paper surface prepared
with luminous paint. After exposure to
strong light, the photograph so produced
will appear in luminous tones.

Suitable Print
Ordinary P.O.P. self -toning, gaslight and

other photographic prints can be made
luminous to a certain degree by soaking
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them for some hours in warm olive or castor
oil containing a little dissolved wax. The
print is then well drained and laid upon a
sheet of paper upon which has been painted
a layer of luminous calcium sulphide paint.
A stiff cardboard backing is provided, the
assembly being then bound up at its edges
like a lantern slide. Exposed to strong
light, the photograph so produced will be-
come luminous, the growing calcium
sulphide paint being discernible behind the
print made translucent by the oil treatment.

Another interesting mode of producing a
luminous photograph and one which
obviates the use of luminous backings is the
following :

Obtain a sheet of transparent celluloid-
an old film, preferably of the thicker
" cut -film " variety, with its emulsion
cleaned off will do-and coat this with a
layer of an emulsion prepared according
to the formula below :-

Cooking gelatine
Calcium sulphide

(luminous)
Potassium bi-

chromate
Water

. 12 grams.

5 f

1

. 90 ccs.

The above emulsion is best made up by
dissolving the gelatine in half the amount
of water by heat, adding the other ingredi-
ents and, finally, by making up to the
requisite volume with water. The calcium
sulphide will not dissolve in the liquid, but
will remain " suspended " in it, forming a
sort of gelatine paint.

This preparation, being light-sensitive,
should be kept in the dark and the celluloid
sheet should be coated with it in artificial
light only and allowed to dry slowly in the
absence of daylight.

Printing
The film is now placed in con tact with a

positive (as, for instance, a lantern slide) in
a printing frame and exposed to daylight
for about the time it would ordinarily take to
print a piece of self -toning paper. After
this, the gelatine -coated sheet of celluloid
is placed face upwards in a large dish of
warm water. Gradually, the portions of the
emulsion which have received the least
amount of light action will dissolve away,
the portions of the emulsion which have
had the greatest light action being pratic-
ally insoluble in water.

Slowly, therefore, a picture will develop

itself up on the celluloid film, a picture
which will be a negative one when viewed
by transmitted light.

When the semi -automatic development
(it may be aided by very gently laving the
film with water) has been completed to the
satisfaction of the operator, the film should
be withdrawn from the water and laid aside,
face upwards, in a dust -free place to dry.
No attempt must be made to dry the film
by heat, otherwise the image will " run "
and will be destroyed.

When dry, the film should be backed up
with a piece of black paper and bound at the
edges in the passe-partout style. Viewed
in daylight, a black -and -white positive
print will be seen, but, after exposing the
picture for a few seconds to a strong light
and then examining it in the dark, a well
defined luminous picture will be evident.

The above method (based upon the
" carbon " process of photography) gives
the best type of luminous or phosphorescent
pictures and, although it is not too easy to
work, it should, at least, be given attention
by the enthusiastic photographer and by the
amateur who is particularly interested in
obtaining these novel and little-known
photographic effects.

" The Woodworker Volume (1937)." Pub-
lished by Evans Brothers Ltd., Montague
House, Russel Square, London, W.C.1.
Price 6s. 6d.

CONSISTING of more than 400 pages
measuring approximately 74 in. by
104 in., this volume contains a very

large number of designs for furniture,
models, outdoor woodwork, etc. There
are also many articles dealing with work-
shop practice and processes.

Illustrations in both line and half -tone
are used liberally throughout, and the book
probably represents the best value of any
in its field. The book is actually the bound
volume of the twelve monthly copies of
" The Woodworker Magazine," from Janu-
ary to December, 1937.

It is well and handsomely bound and fit
to occupy a proud position on the book-
shelves of all readers of PRACTICAL
MECHANICS.

" Charles Hayward's Carpentry Book,"
by Charles H. Hayward. 336 pages.
Over 250 illustrations. Large crown 8vo.
Published for the English Universities Press
by Hodder & Stoughton Ltd. Price 6s. net.
THE author of this well -produced cloth-

bound book is Associate Editor of Wood-
worker magazine and author of three other
popular books on allied subjects. That he
is well conversant with the theory and
practice of his subject is evident from a
perusal of the present volume. Through-
out, the text is clear, concise and interesting,
while the illustrations, both line and half-
tone, are excellent.

Despite the title, the book deals more
with joinery than carpentry and must have
a strong appeal to those whose hobby it is
to make things in wood. It is written
primarily for the woodworker whose main
interest lies in making furniture and fittings
for the home. The scope is wide, but not
too wide to enable every phase of the work
to be adequately covered.

Among the items -dealt with are the use
and making of different kinds of joints,
staining and finishing, tool sharpening and
preparation of timbe.r. Additionally full
and illustrated constructional details for a
wide variety of household objects from
book ends to a dressing table are given.
Information is also included on laying
parquet flooring, panelling a room and on
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the construction of rustic work for the
garden.

Right through the 336 pages the author
shows his sympathy with and understanding
of the requirements of the amateur wood-
worker who is desirous of producing a
" professional " result.

" Notes on Supercharging for Ground
Engineers," by C. E. Jones. 33 pages.
Published by Sir Isaac Pitman & Sons Ltd.
London. Price 3s. net.
STARTING with a short chapter on

first principals of supercharging, the
author proceeds to give a short diction-
ary of the principal terms in use, and then
with many practical and theoretical details.
One chapter is devoted to an explanation
of the methods of test, another explains the
altitude power curve, while others explain
corrections to be observed for power ;
corrections by A and B factors ; airscrews.
Then follow eight pages of tabulated data.

The book is in every way in keeping with
its title, for it aims at supplying a consider-
able amount of concise information on
most branches of the subject. It is not
intended for the casual student of super-
charging, but more for the man who is
actively engaged as a ground engineer
working on modern aero engines. The
matter contained in the book is authorised
by the Air Ministry although the author
states that he " takes full responsibility
for all statements made."

"Calverts Mechanics Year Book." Price
6d. 190 pages. Published by Wm. Endsor
& Co., Progress House, 75, Wood Street,
Manchester, 3.

THIS book which is now in its sixty-
third year of publication is remarkable

value for a 6d. pocket book. This
year's edition has been sectionalised, the
different subjects and tables can be easily
found. Among its new features is a short,
but valuable article on " Screw -cutting,"
Tables for Calculating Wages in Engineering

Trades (47 -hour week), etc. The hints for
mechanics and illustrated notes on Work-
shop Practice are worth more than the cost
of the book.

" How to Excel at Games and Athletics,"
by A. M. Soldo. Price 2s. 6d., post free
2s. 9d. from A. M. Soldo, Dept. 43, 14,
Cursitor Street, London, E.C.4.

PHYSICAL
fitness is essential to the

sportsman or sportswoman no matter
what the sport indulged in. In this
book are given usful hints and exercises
for improving the body without producing
staleness, which is feared by all athletes.
Chapters are also included on Running,
Jumping, Boxing, Golf, Wrestling, Cycling
and Weight -lifting.

" Indicateur Davoine for 1938." 848 pages.
Crown 8vo. Price 5 Suisse frs., postage
extra. Published by A. Gogler, Publicite
Societe Anonyme, La Chaux-de-Fonds.
THIS is a complete directory of the Swiss

watch and clock trade. To all those
interested in horology, clock -making,
instrument -making, engraving and small
tool industries, this book will be invaluable.

"Horology," by J. Eric Haswell, F.B.H.I.
12s. 6d. net. Demy 8vo. 288 pages.
Published by Chapman & Hall, Ltd. With
numerous plates and diagrams.

THIS is a second edition of this very
complete work, the first edition of

which was published at 258. It very
clearly details the principles of  Time
Measurement and Time Recording, and has
special chapters on Pendulums ; Clock
Escapements ; Trains, Motion Works and
Gearing ; Weight -driven Clocks ; Spring -
driven Clocks ; Striking and Chiming
Mechanisms ; Calendars, Alarums an
Supplementary Devices ; Electrical Clocks ;
Types of Movements ; Watch Trains ;
Balances and Balance -springs Watch
Escapements ; Mainspring, Fuses and
Going Barrels ; Chronograph and Stop
Watches Repeating Mechanisms ; Epi-
cyclic Trains Chronometer Trains, Es-
capements, Balances and other Data.

The book is very authoritative and illus-
trated with a great number of practical
diagrams. This is an excellent work for
everyone interested in clocks and watches,
and at 128. 6d. it represents excellent value.
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MASTERS OF MECHANICS
No. 3 1-The Story of James Hargreaves and his " Spinning jenny "

FOR the best invention of a machine that
will spin six threads of wool, flax, hemp or
cotton at one time, and that will require
but one person to work and attend it
(cheapness and simplicity in the construc-
tion will be considered part of its merits) ;
for the best, FIFTY. POUNDS ; for the
second best, TWENTY-FIVE POUNDS.

IN the. year 1761, this notice was posted up
in several of the Lancashire towns. It
had been drawn up by a special committee

of the London " Society of Arts," a body
which aimed at fostering trade and in-
vention. Many, indeed, were those Lanca-
shire cotton workers who
scanned the announcement
time and time again and who,
if they were unable to read
themselves, had its message
explained to them by some in-
dividual of greater learning.

Fifty pounds 1 To the
humble cotton weaver of the
mid -eighteenth century who
worked away at his handloom
in his two- or three -roomed
cottage for a total wage of
about four shillings a week,
the sum was a fortune. But
although a few poor weavers
went away silently with the
determination to construct
such a machine, the majority
of them shook their heads and
even laughed, for was it not,
they said, an obvious impos-
sibility to make a contrivance
which would of itself do the
work of half a dozen spinsters.

Increasing Demand
Cotton manufacture in those

days was just arising in Brit-
ain. The demand for Lanca-
shire cotton goods was yearly
increasing. But, unfortun-
ately, there seemed to be no
means of keeping up with this demand.
To a certain extent, a weaver, even a cottage
handloom weaver, could, of his own unaided
efforts produce a great deal of cloth in a
single day. The trouble was that it seemed
impossible to speed up the production of
cotton thread for weaving into fabric.
Often enough, a handloom weaver would,
each day, go round to a dozen or more
spinners in his district in an endeavour
to acquire sufficient thread for his day's
weaving. Frequently, he was unable to
obtain sufficient of the thread for his
needs. Thus the weaver had either to
turn spinner himself or to remain content
with a very much reduced output of
yarn.

The " Spinsters," as they were called,
who spun the raw cotton -wool into thread
for weaving purposes, were usually the
wives of the weavers and, also, the young
women- of the district. From early morn
until sundown many of these spinsters sat
at their spinning wheels, drawing between
their skilled and nimble fingers coarse
cotton thread in an endeavour to satisfy
the ever increasing needs of the weavers.

It was into this condition of " cottage
industry " that James Hargreaves, - the
Lancashire weaver, was born. His birth -

date is unknown. Indeed, we know little
or nothing concerning his earlier days,
except that he lived in a small stone
cottage at Stanhill, near Blackburn, and
that, despite his fine skill at weaving, he
experienced the hardest possible fight to
maintain himself and his family above the
level of utter starvation.

Hargreaves comes into our picture
about the year 1765. He is described as a
" short man, standing about five feet five
inches, broadly built, with stiff black
hair." He had been married a few years
to a thrifty and industrious young woman
whose prowess and skill at the production

A relic of Hargreaves' days. An old handloom of the type used by the Lancashire
weaver two centuries ago.

of cotton thread was such that she had
been nicknamed " Spinning Jenny."
Hardships

Mrs. Hargreaves did her utmost to keep
up the supply of thread for her husband's
weaving, but with little avail. Illness,
the cares of a rapidly increasing family,
want of food and other tribulations all
took away from her her former ability as a
spinster. Matters look grim for the humble
Hargreaves family. Their production of
woven fabric became less and less and
although they were well acquainted with
poverty and hardship in its severest
forms, the nearly complete destitution to
which they were beginning to be reduced
further decreased their productivity, thus
making bad circumstances worse.

The Hargreaves family 'was not the only
one thus afflicted. Scores of hard-working
Lancaster families of weavers and spinsters
found themselves down -trodden, starved
and ill-treated by the commercial mer-
chants of the time. The age which they
lived in was a bad ope. Justice, fair -
dealing, and the rights of the workers
were unthought of. Cruelty abounded,
and even the rudiments of humanitarianism
were unknown.

It was, perhaps, with such thoughts that
the mind of James Hargreaves was
occupied-for Hargreaves was naturally
of a studious and sober temperament-as
he walked one evening over the moor
outside Blackburn to a cluster of spinsters'
cottages in order to borrow some thread.
His wife was ill in bed. For days her
spinning wheel had remained unworked
and Hargreaves had no material to weave
up into yarn.

If only, he thought as he walked along,
he could devise some means of combining
a number of spinning wheels together so
that they could all spin thread at the

same time, what a ohange
would come about in his
affairs.

He thought of the offer of
the Society of Arts. Fifty
pounds 1 Even twenty-five
pounds would be wealth un-
told, were he lucky enough to
gain it. And really, despite
everything that other weavers
said, there seemed to be no
reason why a machine to spin
six threads at the one time
should not be possible.

A Kiss which Made Millions
The journey over the moor

took some time. On his way,
Hargreaves fell in with two or
three acquaintances of his,
handloom weavers like him-
self, but of less serious disposi-
tions. His friends, upon this
occasion, had had sufficient
ale to render them roisterous
and, somehow or other, they
prevailed upon Hargreaves to
accompany them to a local
tavern, there to talk over
weaving matters and, no
doubt, to drown their sorrows
further in capacious pewter
tankards.

The party of weavers entered the roadside
inn and sat down before the fire of its large
kitchen. The innkeeper's daughter, Char-
lotte Marsden, like all the other young
women of the district, occupied her spare
time in spinning. But she was noted for
her prettiness as well as for her ability at
the wheel and when she entered the tavern
kitchen one of the weavers, more irre-
sponsible than the rest, rose up and gave
the damsel a resounding kiss upon the cheek.

There was a scuffle. The indignant girl
wrenched herself away from the semi -
drunken embrace and, in so doing, upset
her spinning wheel, which was sent career-
ing across the room.

Hargreaves, seated in his corner, wit-
nessed the whole incident, but he was too
intent upon the spinning wheel as it slid on
its side to the other end of the room to
trouble unduly about the offended spinster.

The wheel came to rest on its side, but,
curiously enough, perceived Hargreaves, it
still continued to revolve more or less
freely, its axis being in a vertical position.

Instantly a notion flashed into Har-
greaves' mind. Its very nature excited
him and he took the first possible oppor-
tunity of saying good night to his drunken
acquaintances and of leaving the inn.
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The " Spinning Jenny "
Arrived at his own home, the first thing

which Hargreaves did was to overturn his
wife's spinning wheel and to determine
whether it behaved in a manner similar to
that belonging to the innkeeper's daughter.
He found that it did so. When overturned,
the wheel still revolved on a vertical axis
and if the yarn were suitably pulled by the
hands it could be drawn out or spun and
wound on the spindle of the machine.

At once Hargreaves saw that the idea
which had suddenly occurred to him in
the kitchen of the inn was a practicable one.
All he required was a frame upon which
could be set up a number of vertical
spindles. These could be revolved by a
single wheel and by devising some sub-
stitute for the guiding fingers, it would be
possible to draw out or spin at the one time
as many threads as there were upright
spindles.

All the night through the excited weaver
pored over his newly -acquired idea.
A stranger peering through the window of
the Hargreaves' cottage that memorable
night would have seen a poor and half -
famished handloom weaver engaged in
chalking crude drawings and inscriptions
on the stone flags of the kitchen by the
light of a solitary candle. A new machine
was being born, a novel notion was taking
practical form, an idea which was to
inaugurate not merely a new process of
spinning but, in the fullness of time,
entirely new social and industrial era.

There is no doubting the fact that
Hargreaves, despite his illiteracy, had
within him the germs of mechanical
genius. Getting together a quantity of
wood and iron, he quickly gave his new
invention actual being. Within a few
weeks, it was working, and working
successfully, within his cottage. In honour
of his wife, Jenny Hargreaves, who had
helped him so much and as a memento of
her earlier days, he called his new machine
the " Spinning Jenny," a name which has
remained with it ever since.

The Hargreaves, with the jenny in their
possession, found that they could spin
thread at many times the rate of the hand -
spinners. Also, the thread was more
regular in diameter and contained less
faults than that of the hand -spun variety.
At once Hargreaves and his wife became
independent of their neighbouring spinsters
for their supplies of thread for weaving.
Their output of woven material increased
by leaps and bounds. Things generally
looked better and brighter for the Har-
greaves family.

The Invention Kept a Secret
One, perhaps, may wonder why Har-

greaves did not claim the prize of fifty
pounds offered by the Society of Arts for
and invention of this nature. The reason,
however, is not difficult to appreciate.
For the utterly miserable sum of fifty
pounds, Hargreaves' machine would have
become public property, or, perhaps, to be
more accurate, would have fallen into the
hands of an influential clique who would
have made a fortune out of it, and left its
inventor without claim or title to it.

Hargreaves determined upon secrecy
in the matter of his invention. On the
northern slope of Stanhill Moor, over-
looking Blackburn, Robert Peel, the
grandfather of the famous statesman, had a
cotton mill and combined with it the then
infantile art of calico printing. Peel
himself was an inventive man and an
acquaintance sprang up between him and
Hargreaves.

In a country community it is not easy
to keep a secret. Mrs. Hargreaves, the
" Jenny " of flesh and blood, chattered
and gossiped. She was proud of her
husband and of his inventive ability and,
no doubt, she felt, too, that her family, no
longer having a day to day struggle with
the direst poverty, was becoming a little
superior to the other families around.

Quickly, therefore, it became known for
miles around that " Jim Hargreaves o'
Blegburn way " had in his house some
marvellous kind of " engine " which
enabled him to spin thread at a simply
unheard of rate.

Finding that he could not retain his
secret altogether, Hargreaves commenced
to make jennies for his friends, enjoining
upon them the utmost degree of secrecy
over the transactions. The profits from
the sale of his jennies he devoted to further
improvements in his machine.

Very Unpopular
Robert Peel, the cotton manufacturer

and calico printer, of Stanhill Moor,

was broken into one night by an infuriated
mob, his machinery and jennies smashed to
pieces and the cottage razed to the ground.

Poor Hargraves, his wife and family,
finding themselves utterly destitute, had
to flee from Blackburn to escape the fury
of the mob. They made their way to
Manchester, but finding little opportunity
there, proceeded to Nottingham, which town
was then noted for its manufacture of silk
and worsted stockings.

Invention Patented
The flight of Hargreaves to Nottingham

took place in 1767 and, arrived in that city,
he was given employment by a man named
Shipley for whom he constructed some
spinning jennies secretly in the back room
of a house. Shortly after, Hargreaves was
persuaded by a certain Thomas James to
leave Shipley's employment and to start
up with him as a cotton -spinner. It is
probably due to the good offices of James
that Hargreaves obtained sufficient money
to patent his spinning jenny which,
ultimately, he did on 12th July, 1770.

The" Spinning Jenny," the machine which created a vast industry.

bought a number of spinning jennies, set
them up in his works and was soon making a
good thing out of them.

The invention of the spinning jenny by
no means brought prosperity to Har-
greaves. The home cotton workers of
the 'district and, in particular, the women
spinsters, saw in the mysterious " engine
of Hargreaves the ruin of their livelihoods,
for, was it not plain that if Hargreaves'
" engine " could spin a dozen or more
threads at a time and only require the
attention of one individual then eleven
spinsters would be put out of employment.

Other cotton workers, too, were opposed
to Hargreaves' machine. There was, in
fact, a general and widespread prejudice
against any machine whatever on the
grounds that such " engines " generally
contrived to bring about individual un-
employment.

Hargreaves, therefore, instead of attain-
ing honour and renown, found himself
rapidly becoming the most unpopular
individual around Blackburn. Indeed, his
unpopularity rose to such a degree that his
cottage home up on the Blackburn moors

As soon, however, as the new machine
became known around Nottingham as it
had done in his native Blackburn, Har-
greaves' troubles commenced afresh. The
populace of the town rose up against him.
Even the rich manufacturers who appreci-
ated the commercial value of the Har-
greaves' jenny combined against the
inventor and infringed his patent right
and left.

Forced to take legal action, Hargreaves
fought his case bitterly against the manu-
facturers and against others in high
places. But he failed to obtain the legal
protection which he desired. Owing to a
technical flaw, his patent rights were held
invalid and manufacturers were given the
freedom to put into operation as many
jennies as they pleased.

For all that, however, Hargreaves did
not, like some other pioneers of cotton
manufacture, die in poverty. He carried
on in a partnership with jenny -making and
cotton spinning until his death, which
occurred on 22nd April, 1778, and in his
will he left bequests amounting to some
£4,000.
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Many men who are thinking about their
future feel that they lath something, need some-
thing-something vital to their progress.

That something is TRAINING.
Experience teaches the cold truth that it is

only trained men who step up to responsible and well -
paid positions. That is so to -day and will be so
to -morrow.

Come what may, the good jobs go to those who
are big enough to fill them, and the size of a man is
determined in large measure by his training and
his ability to apply that training.

The man who, considering to -morrow in the
light of to -day, desires a training has a wide
choice of schools-good, bad, and indifferent.
It is of EXTREME IMPORTANCE to him
that he should select a good one. Our advice is

" Investigate before you invest." That will lead you,
in all probability, to the I.C.S., whose first
services are advisory and free.

The International Correspondence Schools
made tuition by post the great educational power
it has become and have provided training for
more people than any other similar institution in
existence. No other correspondence school has
such world-wide fame or has won such out-
standing success. None can give such effective
training in a wide variety of subjects and for a
great many Examinations.

I.C.S. Service is based on expert knowledge
and nearly half a century of experience. It con-
sists of SOUND, PRACTICAL, AND COM-
PREHENSIVE INSTRUCTION WHICH
EQUIPS THE STUDENT TO MOVE FOR-
WARD IN HIS CHOSEN CAREER.

If you want the BEST training, we can give it you, on terms that you
will find advantageous. It will be to your interest to know in detail
exactly how we can help you-how easily, conveniently, and surely.

WRITE TO US TO -DAY
Tell us your particular problem or the branch of business you wish to master. Or use the
Coupon below. By return of post we will send you full information and a special booklet.

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
marked X. I assume no obligation.

of the Course of Correspondence Training before which I have

Accountancy - Diesel Engineering Marine Engineering Scientific Management
Advertising Draughtsmanship Mechanical Drawing Short -Story Writing
Aeronautical Engineering Electrical Engineering Mechanical Engineering Steam Engineering
Air Conditioning Engineering Shop Practice Mining Engineering Surveying
Architecture Fire Engineering Motor Engneering Telephone and Telegraph Eng.
Boiler Engineering Garage Management Pattern -making Textiles
Book-keeping Gas -Power Engineering Plumbing Welding, Gas and Electric
Building Heating and Ventilation Radio Equipment and Servicing Wireless Engineering
Chemical Engineering n Hydro -Electric Salesmanship Woodworking
Civil Engineering Journalism Sanitary Engineering Works Management

EXAMINATIONS

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

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

NAME AGE

ADDRESS
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OF THIS ENGINE
CAN BE

ACCURATELY
MACHINED ON

UNIT
`X'

THE COMPLETE
MACHINE SHOP FOR

AMATEUR CRAFTSMEN
Drills, Grinds, Turns, Bores,
Sands, Jigs, Punches, Polishes,
Surface Grinds, Circ.-sawing,

Moulds, Grooves, etc. etc.

Works with either a small
motor or treadle.

Equipment includes CIRCULAR SAW, GRINDING STONE, BUFF, JIG-
SAW & BLADES, SANDING DRUM, ONE TILTING TABLE, {'CHUCK,
PUNCH, TOOL POST & CUTTING TOOL, SPANNER, OIL -CAN.

DE- Ppraot:

LUXE 14570

MODEL

95/-
COM-

PLETE,

or 15/ -
cash and

9 monthly
payments
of 10/,

Carriage
Free.

SEND FOR LEAFLET
TRIANGLE PRODUCTS LTD.

Blake Street, Hulme, MANCHESTER, IS.

DOES 101 JOBS IN WOOD
OR METAL

Full length 24 ins. Turns objects 4 ins.
diameter and certain wood patterns to

12 ins. diameter.

AERIAL EARTH
EFFICIENCY
At the cost of only a few pence you
can improve the efficiency of any
type of receiver by using Clix perfect
contacts.

SPADE TERMINALS
An important feature embodied in all models
of Clix Spade terminals is the metal shoulder
piece which prevents acid creeping up to the
leads. The wiring contact is positive metal to
metal, and the jaw in all models is designed
to give full surface contact.
The Heavy Duty model, as illustrated, is In-
tended for bringing aerial or earth leads
direct to set without having to make breaks
or joins. Lead-in hole in insulators allows
leads up to diameter to be used without
stripping insulation tape from wires. Supplied
with Red or Black insulators.

Price 3d. each.

" MASTER" PLUGS
The most important feature in these is the
efficiency of the pin, which is non -collapsible,
and is so constructed that it will give perfect
contact with the varying sizes of sockets.
These Clix Plugs give full surface contact.
The model illustrated is for Heavy Duty work,
on the lines described for Clix Heavy Duty
Spade Terminals. The Plugs cost 3d. each.
There is a model for Mains work, price 4d.,
and there is a 5 -amp. model which costs 4bd.

Send for
Components
Folder " P.M."

iron ncel
BRITISH MECHANICAL PRODUCTIONS LTD

79a, Rochester Eow, London, SA1.1.

MYFORD
3 in. & 31 in.

PLAIN LATHES from £4
B.G. S.S. & S.C. £7

For particulars
apply to your Tool Merchant

THE

WORLD'S

PREMIER

LATHES
IN THE

SMALL AND
LOW-PRICED

CLASS
MYFORD ENG. CO. LTD., BEESTON, NOTTM.

ALL -BRITISH
ASTRONOMICAL AND LOOKOUT

TELESCOPE COMPLETE
WITH TRIPOD STAND

L4/ -1-
POWERS 25x & 50x

Large selection of Microscopes,
Binoculars and Opera Glasses,
Write for Lists.

Note name and address:
BROADHURST, CLARKSON & CO.

Telescope House,
63 Farringdon Road, London, E.C.1.
3 MINUTES FROM FARRINGDON STREET METRO. RAILWAY STATION.

EXACT SCALE SHOW MODELS FROM KITS

FLYING CLOUD. Length 12 in. Fascinating
tnottet with all rigging details. Kit is complete
with balsa for hull, masts, cement. /6

lacquers, etc Carriage paid

CARGO STEAMER. Length 14 in. Detailed
full-size plan. Easily built. Absolutely A,

complete kit. Carriage paid -If'
CATALOGUE. Send I Id. stamp for most interest -

and detailed 12 pages illustrating 17 kits and
accessories. Abroad, all kits 2/- each postage extra.

SEND YOUR P.
P. M. SWEETEN Ltd., Bank

CITY OF NEW YORK. Length
14 in. Fascinatingmodel,detailed Ay
plan. Complete kit, carriage paid -TP.

0. TO -DAY to
Hey Street, BLACKPOOL

CTITTY SARK. Length 23 in. Exceptionally
detailed model. Large full-size plan, shaped
balsa hull, many finished fittings. Soon g
tt. I, 15/6; order now, carriage paid '41



March, 1938 NEWNES PRACTICAL MECHANICS 327

THE TECHNIQUE OF THE
WATCH TRICK

Fig. 1.-Changing a watch. The borrowed watch in
the envelope held above the bag is dropped in, and re-
mains hidden behind the partition of the double bag,
the dummy watch held behind the bag is simultaneously
allowed to fall with a heartrending thud on the floor.

ONE of the most popular tricks in the
whole range of conjuring is that in
which the performer borrows a watch

from some member of the audience and
proceeds, apparently, to smash it up, after
which the pieces are caused to disappear in
some way and eventually the watch, com-
pletely restored and none the worse for its
adventures, is reproduced from some un-
expected place.

This trick takes forms which are many
and varied, but generally speaking the
broad effect is always the same. And the
procedure adopted in every case may be
divided into three sections. First there is
the means by which the borrowed watch is
secretly exchanged for some sort of dummy
which can be ill-treated in various amusing
ways. Then there is the method for dispos-
ing of the pieces, and thirdly, there is the
way in which the original watch is to make
its appearance again.

Let us take these three parts of the trick
in order and see how they can be accom-
plished.

Exchanging the Watch
The secret exchange of the borrowed

watch for a dummy must be managed with-

Fig. 4.-The dummy watch
in front of the open trap
in the table, hidden by

the mallet.

flyNorman unter
(The Well-known Conjurer of

"Maskelyne's Mysteries")

Further Articles on the Secrets of
Conjuring will appear Regularly
and Exclusively in this Journal

out arousing suspicion in the minds of the
audience that an exchange has been made,
or the subsequent comedy effects will lose
all point. It must, of course, be evident to
anyone who gives the matter a moment's
thought that when a borrowed watch is
smashed by the performer, it cannot really

hoz/. /iti ONE TOE

envelope for safe keeping. This done the
assistant is requested to drop the watch into
a small cloth bag, the performer reminding
him that he himself has not touched the
watch at all, which is perfectly true of
course. The watch is dropped into the bag
and instantly, to the apparent horror of the
conjurer, goes through the bottom of the
bag and lands with a crash on the floor.
The conjurer anxiously turns the bag inside
out and discovers a large hole in the bottom,
then turning to the owner of the watch to
apologise, he accidentally treads on the
fallen watch, with noisily disastrous results.
After that completing the destruction of the
timepiece follows as a matter of course.

Most of the method is clearly demon-
strated in the photograph. When the con-
jurer picks up the bag he holds behind it a
similar envelope to that in which the watch
is to be placed. This envelope contains
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Fig. 2.-(Left) The double bag.

Fig. 3.-(Right) Haw the
watch is changed.

Fig. 5.-(Below) The noisy
watch winder. Dam',

717i/s. IYaY

11- 

METAL Cass
be the actual watch which he borrowed.
But the spectators of a conjuring perform-
ance are not normally in a position to give
any logical consideration to what is happen-
ing. Their minds are so fully occupied
watching what is apparently being done
that they have no opportunity, during the
performance, to reason things out. Conse-
quently as long as the conjurer effects the
exchange of the real watch for the smash -
able dummy in a clean and not readily dis-
cernible manner, the destruction will be
automatically accepted as happening to the
real watch and the audience will be chiefly
concerned with wondering how the damage
is going to be repaired.

Another Version
In Fig. 1 is illustrated a simple means of

exchanging a borrowed watch which at the
same time leads naturally on to the smash-
ing up episodes. To begin with the per-
former asks for the loan of a pocket watch,
not a wrist watch in this case. He then SknoN..010Ati/N6-
asks some other member of the audience to 8/.46.0NAZ /14AT/770N
collect the watch for him and place it in an 17/vo Tivolias
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some odds and ends of cog wheels, bits of
spring and other portions of retired watches
together with either a couple of lumps of
sugar or some nut shells. The bag is held
as shown and as the real watch is dropped
into the bag the dummy parcel is allowed
to fall from behind. The illusion of the

A

Fig. 6.-The changing canister. ,1
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Fig. 7.-A borrowed wrist watch placed into the innermost of a nest of small boxes. The entire nest may be
closed together but in opening them each must be opened separately.

watch going through the bag is perfect and
the subsequent treading on the packet
produces a deliciously horrifying crunch,
thanks to the nut shells or sugar.

A Divided Bag
The bag itself is double. That is to say it

has a partition from side to side reaching
from top to bottom, dividing it vertically
into two halves as shown in Fig. 2. One
half of this double bag has a hole of fair
size, or rather a slit, cut in the bottom.
The conjurer takes care when holding the
bag that the real watch is dropped into the
sound side, by holding the partition against
the opposite side as in Fig. 3. When he
later shows the hole in the bag he grips the
borrowed watch through the cloth and
turns the bag inside out via the damaged
side. The bag is then laid aside and an
assistant carries it off to extract the watch
behind the scenes or else the performer, if
he is working single handed, lays the bag
behind his screen and during subsequent
visits to that spot for the purpose of the
trick, extracts the watch himself.

Another effective way of changing the
borrowed watch for a dummy is to have the
dummy watch on a black art table such as I
described in an earlier article of this series.
The watch is placed just in front of one of
the open traps in the table and in front of
the watch is laid a wooden mallet. The

head of the
mallet hides the
watch from

kg,goN view. When
Am/

the borrowed
watch is re-
ceived it is ap-
parently placed
on the table
and instantly

Fig. 9.- hit with the
The plate mallet. What
on the really happens
swivel. is that the bor-

rowed watch is
placed down
the open trap
and the mallet
at once lifted,

I)WAIL 01741.4.47F revealing the
,/'LOEREOlb BACK dummy, which
OF fiv/vez is promptly"

given " one on the bean." Fig. 4 makes
clear this simple exchange.

" Vanishing " the Pieces
This same method of exchange can also be

used to cause the disappearance of the
pieces of a smashed up watch. In this case
the pieces are placed in a small paper bag
which is then dropped down the trap, a
duplicate but empty paper bag, gently
puffed out to imitate the full one is then

NETT OF Boxes

AfAIZZEST BOX OPEN icE40Y
R2,9 11(47-Cli
Fig. 8.-The nest of boxes.

revealed on the table by removing a small
square tray of some kind which has been
propped up against a candlestick. The
empty bag is then put on the tray and set
fire to by the candle. It should be noted
that a small flat weight, a penny will do,
must be put in the empty bag to give it
stability, otherwise it will rock about and
give away its emptiness.

This latter exchange could, of course, be
used for making the watch vanish without
including the smashing up episode if
desired. In that case some comedy could
be introduced by apparently winding the
watch up and making it give out a racket
like a rusty mangle being turned. This is
managed by a small device illustrated in
Fig. 5. This consists of a small flat metal
case with an ordinary metal gear wheel
running in it and projecting at one end. A
piece of flat spring is riveted inside the case
to press against the wheel like a ratchet.
The device is concealed in the right hand
and the wheel pushed round with the

thumb, the hand being held against the
winding knob of the watch. The effect is
very realistic and amusing.

Methods of " Vanishing "
Now we come to methods of vanishing

the pieces of damaged watch. These will
call for very little explanation as, apart from
those already suggested, many different
ways of producing the effect will occur to
those readers who have seen my previous
articles. The pieces can be wrapped in a
handkerchief and placed in a drawer box,
being left behind in the inner drawer when
the box is next opened, or they can be
dropped into a hat fitted with a swinging
partition and so changed for a similar hand-
kerchief, but empty. Another method is to
use a changing canister such as that shown
in Fig. 6. The canister is a square tube
measuring about three inches wide by six
inches high. It has neither bottom nor top
but is fitted with a partition running diagon-
ally and dividing, the interior into two
parts, A and B in the diagram. There are
two push -over lids which fit on at opposite
ends and meet in the centre. The pieces
of watch are placed in end A, that lid being
removed for the purpose and lid B doing
duty as the body of the canister. Lid A is
then put on and the canister turned upside
down in carrying it to another table, after
which lid B is removed and the pieces of
watch have seemingly changed to a handful
of confetti, or anything else the performer
likes to have inside B of the canister.

Reproducing the original watch intact in
a striking manner can be managed in several
ways. One of the most popular is to find
the watch in the smallest of a nest of boxes.
There are several methods of producing this
effect.

Hinged Lids
Fig. 7 shows a wrist watch lying in the

innermost of a nest of cardboard boxes.
The boxes have hinged lids and they are
prepared for the trick by opening them all
and placing them one within the other so
that all the lids open the same way. The
nest so arranged is placed behind a screen
or in a hat, out of sight of the audience.
The watch having been disposed of in one
of the ways already discussed, the per-
former secretly gets possession of it and,
going to fetch the boxes, he places the
watch into the innermost and closes the lot
by the simple process of shutting down the
lid of the outside box. The nest is then
brought on and in due course opened, when,
although all the boxes were closed at once,
each box must be opened separately. Any
reasonable number of boxes may be used,
but six or eight is usually sufficient. The
time taken to open this number of boxes is
of course out of all proportion to the mere
second or so needed to put the watch in and
close them.

fiv/i/EZ 1/.4A1G/N6 AT BACK
GIR6E BOX, REAOY FOR

/017Z7/ TOSE 1/l/N6 ON

Fig.10.-How the box is fastened by the swivel.
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Another Aspect
This brings me to another important

aspect of the watch trick. The borrowed
watch, having been exchanged for a dummy,
is nearly always secured soon after the ex-
change, either by the conjurer or his assist-
ant and immediately placed in the apparatus
from which it is ultimately to be produced.
This enables the article containing the
watch to be brought into view before, as far
as the audience know, the watch has left
their sight. For example in the trick just
explained, as soon as the real watch is
secured it is slipped into the nest of boxes
and the nest given to someone to hold.
The dummy watch is still on view so that
when it is eventually vanished and the
watch caused to appear in the smallest box
of the nest the effect is completely baffling
because the audience imagine that the nest
of boxes was given to the spectator to hold
before the borrowed watch had left their
sight. This is a most important aspect of
the watch trick, and indeed of any trick in
which borrowed articles are used.

In another form the boxes forming the
nest are of wood and there may be as many
as twelve or even more of them. They, or
rather the outer box which contains the
others, remains in full view throughout the
performance, even before the watch is
borrowed so that the eventual appearance

5029/N6 XiouN0 P/VOT

Fig. 13.-
The watch
target.

"9"cfss
TO TAPE
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of the timepiece from the smallest box
becomes almost a miracle. It is, however,
a miracle simple to explain.

The smallest box of the nest, lined with a
crumpled handkerchief or some wadding is
behind the large outer box. The lid of the
small box is open, as shown in Fig. 8. The
audience see only the large box and, not
knowing what is coming, have no reason to
suspect the presence of the little one behind
it. When the conjurer has secured the
borrowed watch he places it into the small
box and closes the lid. This may be done
quite easily under cover of drawing attention
to the large box. Now for another part of
the secret. The next smallest box of the
nest, which at the beginning of the trick is
inside all the other boxes, is bottomless.
When the conjurer opens the boxes, he
closes the lid of each box as he withdraws
those inside and puts the inner box on it.
In this way he gradually builds a pyramid
of boxes. When he reaches the bottomless
box he will have such a pile on the table that
it is quite natural for him to put them aside
out of the way. He therefore puts the
bottomless box down behind the pile and
clean over the smallest box. He then takes
away the pile of opened boxes, leaving the
bottomless one in view. This box in turn
he opens and extracts the one now inside it.
This of course when opened is found to
contain the vanished watch. A pretty and
effective piece of conjuring as anyone could
wish for.

Fig. 11.-A box with a trap-door bottom and the inner
lining which is used to introduce the borrowed watch.

Added Effect
In this version of the

trick it adds to the effect
considerably if all the boxes
are tied with tape, the tape
passing lengthways and
widthways round each box.
This does not make the
trick any more difficult as
the tape does not cross the
under side of the bottom-
less box, and white hat
elastic is substituted for
tape in the smallest box,

.0/.1 permitting the lid to be
ebrAre.s- propped open for the re-

ception of the watch.
Another variation of the

last effect can be performed
by producing the vanished
watch from the smallest

box, tied with a ribbon round the neck
of a teddy -bear or stuffed toy of similar
type. In this case the preparations
are even simpler. The toy has a ribbon
round its neck and to the end of the
ribbon is attached a swivel hook. The
swivel hook should have a small piece

of metal soldered to the non -opening side so
that when it is suspended against the side
of the box it will not turn round. See Fig. 9.

To set the trick, place the toy in the
smallest box and tie up the box, leaving the
ribbon hanging out. Place this box in the
next larger and seal this with cord, again
leaving the ribbon hanging out. Continue
in this way until all the boxes are fastened
and the swivel hangs out at the side of the
largest as shown in Fig. 10. Place the nest
on a table with the hinged sides to the front
and the swivel hanging therefore at the
back, out of sight.

Borrow a watch, change it as already
described and in due course get possession

Fig. I 4.-Shooting a watch. The centre of the target
is spring pivoted and flies round when released, to

reveal the watch previously hung at the back.

of it. Holding the watch in your right
hand, pick up the nest of boxes to show it
and in doing so hook the watoh to the
swivel. A pocket watch should be used for
this trick, not a wrist watch. Put the boxes
down and proceed with the vanishing of the
watch. When you want to reproduce the
watch you have only to open the boxes,
withdrawing in turn the ones inside and the
watch will be drawn up with each succeeding
box, remaining dangling out of sight behind
the boxes. When you finally reach the
smallest box and take out the teddy -bear,
the watch, coming from the back of the box,

(Continued on page 354)

Fig.12.-The lining of the box shown in Fig. 11 being introduced into the closed box via the trap-door bottom of
the latter.
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TELEVISION pictures received by
cable or radio and reproduced on
some form of screen large enough

for audiences of several hundred to witness
the results in complete comfort, has been
one aspect of the developments of television
which has engaged the services of engineers
for the past few years. Although existing
in the imagination some ten years ago, the
events of the past few months have made it
clear that equipment giving satisfactory
results for the cinema or theatre is on the
verge of real commercialisation. In reach-
ing this point big screen television has
passed through many vicissitudes, and many
and diverse have been the schemes tried in
an effort to achieve results capable of pro-
viding sustained entertainment with suffici-
ent brightness and freedom from flicker to
prevent eyestrain.

Over Seven Years Ago
Before dealing with the more modern

ideas, therefore, it will be instructive to
review briefly how some of these earlier
methods attempted to give satisfactory
large pictures. In 1930, when low -definition
television transmissions were the only
signals available, the lamp screen was
demonstrated by Mr. Baird. This con-
sisted of a 7 ft. by 3 ft. honeycomb frame of
2,100 ordinary filament lamps, each being
joined to a bar in a 2,100 segmented com-
mutator. The lamps were lit in turn at
high speed (25,000 contacts were made
by the brushes as they swept over the

Fig. 1.-The commutator and back of the lamp screen
the big screen demonstration in 1930

commutator surface), and the degree of
brilliance exhibited by each individual lamp
was governed by the received television
signal. Part of the original equipment used
for this purpose is shown in Fig. 1, and since
the lamps had inherent luminous inertia
the effect was not that of a single travelling
light spot, but rather a semi -permanent
picture remaining on the screen with per-
sistence of illumination supplementing
persistence of vision. The pictures shown
were quite brilliant and represented an
important step forward over other methods,

but since the degree of definition
was only 30 lines they fell short
of sustained entertainment value
when judged by present day
standards.

Multi -zone Schemes
It was known at that time that

the question of screen brilliance
would become more acute as the
quality of the transmission channel
improved, since the light spot be-
comes proportionately smaller in
relation to the screen as the num-
ber of elemental areas embodied
in the picture increases. In an
attempt to meet this situation
pictures transmitted in a plurality
of zones were developed and these
were featured for the first time in
January, 1931, by both the Mar-
coni and Baird Companies. The
former showed a fibe zone film
transmission by television and the
latter a three zone direct pick-up
scheme Land lines were em-
ployed in both cases and an idea of
the arrangement is shown in Fig. 2.
Revolving mirror drums served as
the mechanical analysing and
reconstituting methods, and pro-
viding the zones were properly
matched the pictures were satisfactory with-
in the limits of definition then available.

At the same time another method was
demonstrated, still with the idea of big

pictures with adequate illumination.
This consisted of directly modulating
the current passing through an arc
lamp without the assistance of sub-
sidiary modulating apparatus. Fig. 3
shows the idea in simple pictorial
fashion, and there is no doubt that
the picture brilliance achieved was
outstandingly good. Unfortunately
it has not been found possible to
maintain this direct arc modulation
at the frequencies required for high -
definition television, but there is no
doubt that the idea was a real step
forward towards the goal of enter-
tainment for large audiences in cine-
mas or theatres.

An Ambitious Effort
Following on this was the first at-

tempt by Baird at showing scenes
from the Epsom race -course on Derby
Day to a cinema audience by tele-
vision. This was undertaken in 1932,
the receiving equipment
being of the three zone
type giving a picture 10
ft. by 8 ft., with a 90 line
definition. It was accom-
modated on the back of
the stage of the Metropole
Cinema, London. Fig. 4
illustrates the apparatus
which was built up from
three arc lamp beams

used for whose light intensities
were modulated by Kerr
Cells, which in turn were

operated by the incoming tele-
vision signals. The emerging
beams were focussed on to a
mirror drum kept in synchron-
ism with the scanning equip-
ment at the transmitting end,
and from the drum passed to a
reflecting mirror to be back
projected finally on to the
translucent screen. Bearing in
mind the difficulties associated
with an initial experiment of
this nature, the results were
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most creditable, for in addition
to the crowds the horses were
seen flashing past the winning
post.

A single zone of this same
equipment was subsequently ex-
hibited in other parts of this
country and on the continent in
conjunction with portable tele-
vision transmitting apparatus,
and the interest shown left no
doubt as to the keenness of the
public for big screen pictures.

The Intermediate Film Method
Quiet apart from these

mechanical methods of repro-
ducing television pictures, an-
other quite distinct scheme was
developed both in this country
and abroad, and is, in fact, still
being employed for demonstra-
tion purposes in Germany. This
is the intermediate film method,
which is characterised by the
fact that there is a few seconds
delay between the time of receiv-
ing the broadcast television
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Fig. 4.-Part of the receiving equipment on the back stage
of the Metropole Cinema, Victoria, used in connection
with the first big screen televising of the Derby race.
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Fig. 2.-A simple schematic representation of multi -zone television used
to give larger and brighter pictures.
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signals and their ultimate repro-
duction on the screen. In one
scheme a continuous loop of film
is employed, while in the other
the film with the recorded tele-
vision pictures is wound up on
a spool for use on subsequent
occasions. The first idea is shown
in simple pictorial fashion in
Fig. 5. The incoming television
signals are made to modulate a
Kerr Cell or cathode ray tube
in conjunction with scanning
equipment, and these results are
recorded photographically on a
film negative fed through a
camera. This film is subse-
quently developed, washed, fixed
and dried and then passed
through a standard form of
cinema projector so that the
recorded pictures can be thrown
on to a theatre screen in the
normal manner with the same
degree of brilliance. The film
is then led through chambers,
the emulsion and picture is
removed, new emulsion coated

on, and, after drying, passed
through the recording camera
again to repeat the whole process
once more.

In the second scheme the
method of recording and sub-
sequent picture projection on to
the screen is the same, but new
film is fed continuously into the
recording camera and no attempt
is made to use the film over and
over again. The complete ap-
paratus can be built up into quite
a compact form, and an excellent
example of a German version is
produced by the Fernseh Company.
On the left is the cathode ray
tube and recording film camera.
The processing tanks are contained
in the rectangular base on which
the apparatus is accommodated,
and on the right hand side is the
cinema projector similar in most
respects to a standard model ex-
cept that the top film spool cham-
ber is missing owing to the film
being fed directly from the final
drying tank.

Modern Mechanical Schemes
Yet another scheme for big

screen working is that represented
by the permanent installation used by Baird
at the Dominion Theatre, London. This
now gives a large television picture in colour,
interlaced scanning by mechanical methods

RADIO RECEIVER

ARC
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CAMERA
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Fig. 5-Illustrating the
intermediate film method
for large screen television
where one continuous
loop of film is used over

and over again.

television signal so that when passed to a
combined mirror polygon scanner it is pos-
sible to back project the reconstituted pic-
tures on to a screen to conform to the present
405 line interlaced picture standards of the
B.B.C. The pictures shown so far are
quite bright and steady and represent a
new line of development in so far as
mechanical optical television is concerned.

Using Projection C.R. Tubes
For some time research has been directed

towards the development of cathode ray
tubes of small size capable of reproducing
an intensely brilliant picture on a screen
diameter of approximately 4 to 6 inches.
This miniature picture is then so bright and
well defined that it can be projected by
means of a suitable lens system on to a re-
mote screen for observation purposes in=
stead of being watched as a picture on the
tube screen itself, as in commercial home
receivers. The success which has crowned
the engineers' efforts in this connection was
made manifest recently by the demonstra-
tion given to newspaper press representa-
tives by the Baird Company at the Palais
Cinema, Bromley. Brilliant and steady
pictures with ample contrast were shown to
a size of 8 ft. by 6 ft. 6 ins. under conditions
simulating those which must operate when
cinemas ultimately incorporate television
receivers for showing pictures to their
patrons. High anode voltages are neces-
sary for projection tubes of this type, and
quite naturally precautions must be taken
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being employed in association with red, blue
and green filters. The installation was

demonstrated to the public
over a year ago, the pictures
then being monochromatic
and regarded somewhat in the
light of a television public ad-
dress system.

One of the latest forms of
mechanically reconstituted
television pictures is that
featured recently by Scophony,
by showing pictures received
from the standard B.B.C.
television transmissions from
Alexandra Palace. The ap-
paratus is capable of portray-
ing pictures 6 ft. by 5ft., and
for this purpose modulates the
light beam from a 100 ampere
arc. The incoming television
signals are applied to a quartz
crystal control to which is fed
a supersonic frequency to set
up waves in the liquid form-
ing part of the unit. This de-
vice enables the degree of light
emerging to be in direct pro-
portion to the intensity of the
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Fig. 3.-A pictorial idea of how an arc lamp was directly modulated
to give brilliant low -definition pictures on a big screen.
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to ensure that the power dissipated at the
screen surface does not in any way cause
disintegration. Pictures of this type are
controlled quite easily, while the scanning
and focussing are carried out in a manner
similar to that for a home receiver. A
proper balance between the brightness and
contrast controls ensures that the picture
is clearly visible in any seat of the cinema.
Electro-optical equipment of this nature has
the advantage of being able to be set up on
site very readily and needs only normal
supervision to give pictures of sustained
entertainment value.

There is no gainsaying the fact that tech-
nically big screen television suitable for
cinemas and conforming to the modern high
standards of definition has now arrived,
and the next point to settle concerns the
right of cinema exhibitors to show the
broadcast pictures to their patrons. At
present the B.B.C. hold a monopoly for a
public television service, but it is certain that
the points at issue and the rights involved
will be capable of adjustment so that cinema
and theatre audiences can enjoy to the full
the fruits of the labour of television engin-
eers engaged on this important branch of
big screen television development.
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TELEVISION pictures received by
cable or radio and reproduced on
some form of screen large enough

for audiences of several hundred to witness
the results in complete comfort, has been
one aspect of the developments of television
which has engaged the services of engineers
for the past few years. Although existing
in the imagination some ten years ago, the
events of the past few months have made it
clear that equipment giving satisfactory
results for the cinema or theatre is on the
verge of real commercialisation. In reach-
ing this point big screen television has
passed through many vicissitudes, and many
and diverse have been the schemes tried in
an effort to achieve results capable of pro-
viding sustained entertainment with suffici-
ent brightness and freedom from flicker to
prevent eyestrain.

Over Seven Years Ago
Before dealing with the more modern

ideas, therefore, it will be instructive to
review briefly how some of these earlier
methods attempted to give satisfactory
large pictures. In 1930, when low -definition
television transmissions were the only
signals available, the lamp screen was
demonstrated by Mr. Baird. This con-
sisted of a 7 ft. by 3 ft. honeycomb frame of
2,100 ordinary filament lamps, each being
joined to a bar in a 2,100 segmented com-
mutator. The lamps were lit in turn at
high speed (25,000 contacts were made
by the brushes as they swept over the

Fig. 1.-The commutator and back of the lamp screen
the big screen demonstration in 1930

commutator surface), and the degree of
brilliance exhibited by each individual lamp
was governed by the received television
signal. Part of the original equipment used
for this purpose is shown in Fig. 1, and since
the lamps had inherent luminous inertia
the effect was not that of a single travelling
light spot, but rather a semi -permanent
picture remaining on the screen with per-
sistence of illumination supplementing
persistence of vision. The pictures shown
were quite brilliant and represented an
important step forward over other methods,

but since the degree of definition
was only 30 lines they fell short
of sustained entertainment value
when judged by present day
standards.

Multi -zone Schemes
It was known at that time that

the question of screen brilliance
would become more acute as the
quality of the transmission channel
improved, since the light spot be-
comes proportionately smaller in
relation to the screen as the num-
ber of elemental areas embodied
in the picture increases. In an
attempt to meet this situation
pictures transmitted in a plurality
of zones were developed and these
were featured for the first time in
January, 1931, by both the Mar-
coni and Baird Companies. The
former showed a fibe zone film
transmission by television and the
latter a three zone direct pick-up
scheme Land lines were em-
ployed in both cases and an idea of
the arrangement is shown in Fig. 2.
Revolving mirror drums served as
the mechanical analysing and
reconstituting methods, and pro-
viding the zones were properly
matched the pictures were satisfactory with-
in the limits of definition then available.

At the same time another method was
demonstrated, still with the idea of big

pictures with adequate illumination.
This consisted of directly modulating
the current passing through an arc
lamp without the assistance of sub-
sidiary modulating apparatus. Fig. 3
shows the idea in simple pictorial
fashion, and there is no doubt that
the picture brilliance achieved was
outstandingly good. Unfortunately
it has not been found possible to
maintain this direct arc modulation
at the frequencies required for high -
definition television, but there is no
doubt that the idea was a real step
forward towards the goal of enter-
tainment for large audiences in cine-
mas or theatres.

An Ambitious Effort
Following on this was the first at-

tempt by Baird at showing scenes
from the Epsom race -course on Derby
Day to a cinema audience by tele-
vision. This was undertaken in 1932,
the receiving equipment
being of the three zone
type giving a picture 10
ft. by 8 ft., with a 90 line
definition. It was accom-
modated on the back of
the stage of the Metropole
Cinema, London. Fig. 4
illustrates the apparatus
which was built up from
three arc lamp beams

used for whose light intensities
were modulated by Kerr
Cells, which in turn were

operated by the incoming tele-
vision signals. The emerging
beams were focussed on to a
mirror drum kept in synchron-
ism with the scanning equip-
ment at the transmitting end,
and from the drum passed to a
reflecting mirror to be back
projected finally on to the
translucent screen. Bearing in
mind the difficulties associated
with an initial experiment of
this nature, the results were
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most creditable, for in addition
to the crowds the horses were
seen flashing past the winning
post.

A single zone of this same
equipment was subsequently ex-
hibited in other parts of this
country and on the continent in
conjunction with portable tele-
vision transmitting apparatus,
and the interest shown left no
doubt as to the keenness of the
public for big screen pictures.

The Intermediate Film Method
Quiet apart from these

mechanical methods of repro-
ducing television pictures, an-
other quite distinct scheme was
developed both in this country
and abroad, and is, in fact, still
being employed for demonstra-
tion purposes in Germany. This
is the intermediate film method,
which is characterised by the
fact that there is a few seconds
delay between the time of receiv-
ing the broadcast television
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Fig. 4.-Part of the receiving equipment on the back stage
of the Metropole Cinema, Victoria, used in connection
with the first big screen televising of the Derby race.
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Fig. 2.-A simple schematic representation of multi -zone television used
to give larger and brighter pictures.

J

signals and their ultimate repro-
duction on the screen. In one
scheme a continuous loop of film
is employed, while in the other
the film with the recorded tele-
vision pictures is wound up on
a spool for use on subsequent
occasions. The first idea is shown
in simple pictorial fashion in
Fig. 5. The incoming television
signals are made to modulate a
Kerr Cell or cathode ray tube
in conjunction with scanning
equipment, and these results are
recorded photographically on a
film negative fed through a
camera. This film is subse-
quently developed, washed, fixed
and dried and then passed
through a standard form of
cinema projector so that the
recorded pictures can be thrown
on to a theatre screen in the
normal manner with the same
degree of brilliance. The film
is then led through chambers,
the emulsion and picture is
removed, new emulsion coated

on, and, after drying, passed
through the recording camera
again to repeat the whole process
once more.

In the second scheme the
method of recording and sub-
sequent picture projection on to
the screen is the same, but new
film is fed continuously into the
recording camera and no attempt
is made to use the film over and
over again. The complete ap-
paratus can be built up into quite
a compact form, and an excellent
example of a German version is
produced by the Fernseh Company.
On the left is the cathode ray
tube and recording film camera.
The processing tanks are contained
in the rectangular base on which
the apparatus is accommodated,
and on the right hand side is the
cinema projector similar in most
respects to a standard model ex-
cept that the top film spool cham-
ber is missing owing to the film
being fed directly from the final
drying tank.

Modern Mechanical Schemes
Yet another scheme for big

screen working is that represented
by the permanent installation used by Baird
at the Dominion Theatre, London. This
now gives a large television picture in colour,
interlaced scanning by mechanical methods

RADIO RECEIVER

ARC

SENSITIVE
FILM /

CAMERA
(cotaiNuous

KERR CELL

Fig. 5-Illustrating the
intermediate film method
for large screen television
where one continuous
loop of film is used over

and over again.

television signal so that when passed to a
combined mirror polygon scanner it is pos-
sible to back project the reconstituted pic-
tures on to a screen to conform to the present
405 line interlaced picture standards of the
B.B.C. The pictures shown so far are
quite bright and steady and represent a
new line of development in so far as
mechanical optical television is concerned.

Using Projection C.R. Tubes
For some time research has been directed

towards the development of cathode ray
tubes of small size capable of reproducing
an intensely brilliant picture on a screen
diameter of approximately 4 to 6 inches.
This miniature picture is then so bright and
well defined that it can be projected by
means of a suitable lens system on to a re-
mote screen for observation purposes in=
stead of being watched as a picture on the
tube screen itself, as in commercial home
receivers. The success which has crowned
the engineers' efforts in this connection was
made manifest recently by the demonstra-
tion given to newspaper press representa-
tives by the Baird Company at the Palais
Cinema, Bromley. Brilliant and steady
pictures with ample contrast were shown to
a size of 8 ft. by 6 ft. 6 ins. under conditions
simulating those which must operate when
cinemas ultimately incorporate television
receivers for showing pictures to their
patrons. High anode voltages are neces-
sary for projection tubes of this type, and
quite naturally precautions must be taken

DRYING CHAMBER

O

EMULSION COATING

DEVELOPER FIXING &WASHING

being employed in association with red, blue
and green filters. The installation was

demonstrated to the public
over a year ago, the pictures
then being monochromatic
and regarded somewhat in the
light of a television public ad-
dress system.

One of the latest forms of
mechanically reconstituted
television pictures is that
featured recently by Scophony,
by showing pictures received
from the standard B.B.C.
television transmissions from
Alexandra Palace. The ap-
paratus is capable of portray-
ing pictures 6 ft. by 5ft., and
for this purpose modulates the
light beam from a 100 ampere
arc. The incoming television
signals are applied to a quartz
crystal control to which is fed
a supersonic frequency to set
up waves in the liquid form-
ing part of the unit. This de-
vice enables the degree of light
emerging to be in direct pro-
portion to the intensity of the
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Fig. 3.-A pictorial idea of how an arc lamp was directly modulated
to give brilliant low -definition pictures on a big screen.
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to ensure that the power dissipated at the
screen surface does not in any way cause
disintegration. Pictures of this type are
controlled quite easily, while the scanning
and focussing are carried out in a manner
similar to that for a home receiver. A
proper balance between the brightness and
contrast controls ensures that the picture
is clearly visible in any seat of the cinema.
Electro-optical equipment of this nature has
the advantage of being able to be set up on
site very readily and needs only normal
supervision to give pictures of sustained
entertainment value.

There is no gainsaying the fact that tech-
nically big screen television suitable for
cinemas and conforming to the modern high
standards of definition has now arrived,
and the next point to settle concerns the
right of cinema exhibitors to show the
broadcast pictures to their patrons. At
present the B.B.C. hold a monopoly for a
public television service, but it is certain that
the points at issue and the rights involved
will be capable of adjustment so that cinema
and theatre audiences can enjoy to the full
the fruits of the labour of television engin-
eers engaged on this important branch of
big screen television development.
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Mr. S. I. Crouch's modified " Dragon" petrol model.
Inset : the model in the air. A model ski -plane made by Mr. A. H. Cutts and modified from

the designs for a Five-minute Flyer, given in our issue dated
September, 1936.

C ID ILL A E. IR. C Te IP I Cs
N.M.A.C. Model Exhibition

THE North Hants Model Aero Club
(Kettering Section) held a model
exhibition during February, which was

well attended. This section is composed of
keen aero modellists, and I reproduce below
a photograph of the petrol model built by
the Brothers Cragg.

I should like to see more of these local
exhibitions, especially in districts where club
membership is small. Nothing awakens
interest or rekindles it so much as a show of
work done. It is always possible to find a
local hall where models can be exhibited,
and a small entrance fee will add a useful
sum to club funds.
A Ski -plane

Mr. A. H. Cutts sends me two photo-
graphs of his model ski -plane which he has
adapted from designs for the Five-minute
Flyer described in our issue dated September,
1936. The modifications include an un-
cambered wing section, a streamline built-
up tail and rudder, a trimming tab, a free-
wheel, and, of course, a different under-
carriage. The wheels were removed and
bamboo skis fitted to the undercarriage
with an additional pair of rear supports.
The skis were made long enough to support
the plane, in flying position, and eliminate
the need for a tail skid. The total extra
weight was under oz., and duration was
well up to standard. On hard snow the
take -off run from a standing start was only
4 ft. and the landing run up to 60 ft. On
soft snow, however, the take -off distance
was over 60 ft. and flights were very steady,
no doubt due to the lower centre of gravity..
Blue Prints

Mention of the Five-minute Flyer reminds
me that we stock blue prints of model aero-
planes, including this very successful model.
Readers will find the blue print very con-
venient as a template when building the
wings, fuselage, etc. On the next page I
reproduce a photograph of a model of the

CURRENT NEWS FROM THE
WORLD OF MODEL AVIATION

EY F. J1.1 C.

Five-minute Flyer, made by Mr. G. M. Gale,
who states that the performance of the
'plane in every way justifies the claims made
for it. The only departure he made from
the original design he says, was to dope the
Japanese tissue, although I cannot quite
understand what he means by this, since the
original instructions did recommend doping.

S.M.A.E. Handbook
A valuable and most interesting hand-

book, as noted in last month's issue, has been
compiled by the S.M.A.E. It contains no
less than forty pages of valuable data, and
as it has been produced by the controlling
body, the authenticity of the matter is
beyond question. It is a small textbook and
competitor's guide combined. Copies can
be obtained
from Mr.
York, of the
Model Air-
craftSup-
plies, 171
New Kent
Road, Lon-
don, S.E.1,
and from
other mem-
bers of the
S.M.A.E.

The Competi-
tion Season

The com-
petition sea-
son willshortly
start, and I
am hopeful
that this
year some-

one will organise a gigantic nation al rally
and model flying meetings, so that the hobby
of model aeronautics can take its rightful
place as the leading mechanical and scientific
pastime of the age. In a book which I
wrote in 1919, Mr. Handley Page states in
the foreword : " In the ensuing years, air-
craft is going to play an important part in
the commercial and national interests of all
nations, and only those competent in
aeronautics can acquire the positions even-
tually to be had. No more certain way of
acquainting oneself with the alpha and
omega exists than the making and flying
of model aeroplanes. These are within the
means of everybody to malt, and there is
no reason why the subject should not
become part of the curriculum of our techni-
cal schools and colleges." Those remarks,
made nineteen years ago, were really
prophetic, and Mr. Handley Page has seen
his words come true. The time has come
when our schools should not devote in their

Mr. L. Crag, with the petrol model built by himself and brother, J. W. Cragg.
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Another view of Mr. Cutts' model ski -plane.

practical instruction too much or all of their
time to practical crafts such as woodwork ;
they should encourage hobbies of a scientific

Mr. G. M. Gale's model of our Five-minute Flyer.

nature. I hope my schoolmaster and school-
teacher friends will do their best to form
model aircraft clubs among their scholars.

Several schools have already founded very
successful model aero clubs; some even build
full-size aeroplanes and gliders.

1161.11 I J1©N 11111 INNIEES
TESTING OUT A NEW MINIATURE PETROL ENGINE

THE following remarks will help quite a
number of newcomers to petrol work, in
what often seems to give them trouble,

the ignition gear.
On receipt of the new engine after

purchase a number of people fail to get
it going because simple knowledge is

Start tracing
wiring from the
contact breaker
Points. through
the coil and
one end of the
condenser to
positive side of

CONTACT
BREAKER
POINTS

the 4 -volt
starting bat-
tery. Start at
negative of the
accumulator to
earth and
through other
end of con-

denser.

SPARKING

2. Check ignition timing and set cor-
rectly, if not already set correctly to get
a start.
A Common Failing

Except where otherwise specified by
manufacturers when the piston is exactly
at the top of its stroke the contact breaker
points should be just opening. After
starting, the variable ignition lever can
then be advanced a little to inerease the
revs. of the engine. Be careful not to over -

advance. I have often noticed that
this is a common failing even of people
who have experience of full-size

I) NEGATIVEEARTH OF ACCUMULATOR

CONDENSER

lacking. I suggest
they first of all check
over the ignition
gear in the following
order :

1. Clean contact
breaker points by
closing and then pull-
ing a piece of stiff
paper between the
points.

POSITIVE
OF -ACCUMULATOR

engines, and are quite confident
of their knowledge. To deter-

mine that the piston is at the top of its
stroke take out the sparking plug and
the piston can be seen as the engine is
rotated. On many engines the piston
position can be seen by looking through
the exhaust port. If the points are not
opening as suggested at top dead centre,
the contact breaker gear should be rotated
until the points just begin to open. This
opening, of course, is caused by the cam
behind the propeller boss.

Ignition Timing
This question of ignition timing must be

grasped by the model engine owners.
3. Trace wiring as shown in the diagram,

and see that all wires are connected.
Assuming that all wires are connected cor-
rectly this tracing of the wiring will teach
the novice to understand his wiring system
for the future.

4. See that the starting battery is a large
one with plenty of capacity. A 4 -volt
accumulator of not less than 40 amps. is
advisable, or if not obtainable, 3 large
bell batteries can be wired together. But
these dry batteries do not always last at
full strength for long, and are really
nothing like so satisfactory as a well -
charged accumulator, and in the long run
are far more expensive. I use 4 volts for
starting and warming up. I have not
included the small flashlamp battery for
flight in my diagram, as I am only concerned
for the moment with getting the novice to
run his engine up on its skids when first
received. Later he will master the inclusion
of the flashlamp battery for flight and the
time switch for controlling duration of flight.

5. Be careful to see that the " petrol "
mixture as used on most model two -
strokes is really well shaken up and properly
mixed. Unless otherwise specified, use
1 part good heavy motor -cycle oil to 3 parts
of any No. 1 grade petrol for running in the
engine. Later a mixture of 1 part oil to
4 parts petrol can be used.

6. Test that there is a fat and hot spark
being given every time the engine is being
turned over. It is well to take the sparking
plug out and see that this spark occurs
regularly at the points by laying the plug
on the cylinder and turning the engine over.
Sometimes the plug is at fault. Generally
the contact breaker points are the trouble. They
become dirty by creeping oil. Clean them
frequently, as suggested in paragraph one.
Manufacturers should mark their coils for
correct connection. C. E. B.
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attery Trickle Char 41' ers
Chargers are Now Available at Prices from 1 2 s 6d. Upward.
They are Perfectly Safe, Have a Wide Field of Utility and Use
a Negigible Amount of Current in Normal Circumstances, so
that Running Costs are Rarely More than a Penny for Fifty
Hours ; in Many Cases, they are Much Lower than this

THE popularity of accumulator
trickle charging has increased
very rapidly during the past two

years. So much so that a very large
percentage of motorists who have a

0
mains supply in their garage now use
'a charger in order to keep the battery
in a fully charged state. Those who
use battery -operated wireless receivers
have been users of trickle chargers for
a number of years, but it is only during
the present winter that the number of
chargers in use has increased so rapidly.

One of the lowest -priced chargers made. It is the Heaberd
There are various reasons for the

rapid growth in the use of trickle
" Tom Thumb," and charges 2 -volt batteries at .5 amp chargers, the first of which is that

The price is 12s. 6d. prices are now extremely modest.
Additionally, however, the public has

come to realise that a charger is perfectly
safe and very easy to use correctly. What
is more important, it is now understood
that the cost of current for operating the
charger is negligible.

The Westinghouse " Westric,,
charger. It is available for
6- or 12 -volt batteries and

costs 75s.

This is the Gordon 1 -amp. charger, for 2-, 6- or 12 -volt
batteries. It is listed at £2 15s.

The object of the trickle charger is, as
the name implies, to charge at a very low
rate-a " trickle " of current. Thus, the
current taken out of the battery during
the daytime, for example, can be replaced
during the night. Suppose flail an accu-
mulator is used to feed a battery -fed wire-
less set or electric model taking .5 amp. for
six hours a day. This means that the con-
sumption is 3 amp. hours a day, which is the
drain on the battery.

That current could be replaced by
charging the battery at 1 amp. for three
hours, or at .5 amp. for six hours, or at
.25 amp. for 12 hours. Using the last-
mentioned charging rate, the battery could
be kept " full ' by leaving it on trickle
charge over -night.

Not only does regular charging prevent
the battery from becoming flat," but
prolongs its useful life.

Besides their use for battery charging,
small trickle charges are extremely useful
for operating directly small D.C. electric
models and other apparatus. A number of
typical chargers is illustrated on this page.
As can be seen, prices range from 12s. 6d.
upwards.

One of the many " Davenset " chargers.

This Crypton charger employs a valve rectifier and
gives a constant charging current of 1.3 amp. at 6 or

12 volts. It costs £4 complete with Philips valve.

Neatness is a feature of the Philips Home Charger. It
uses a valve rectifier, and is obtainable with output of
6 or 12 volts at 42s. 6d., or for both 4 and 6 volts, at

65s,

The Heaberd type A.0.9 charger costs £5 5s.,
has an output of 1 to 3 amp. at 2, 6 or 12 volts.
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Pearson's Broad -
gauge 4-2-4,
Bristol and Exeter
Railway, 1853.

PROGRESS OF THE BRITISH STEAM
LOCOMOTIVE PART II

rer-2:7%!

Gooch's " Lord of the Isles,"
Great Western Railway,
1851-

THE contention was that the broad
gauge would be of the utmost service in
the development of rolling stock and

Gooch proceeded to prove it by building
engines in power nearly half a century
ahead of their time, and Brunel's specially
designed longitudinal sleeper track capable
of carrying their weight, gave the G.W.R. a
reputation for wonderfully smooth travel.
His earlier engines of the "Great Western"
type were based on the " North Star."
In 1847, however, he produced the much
larger 4-2-2 " Iron Duke," from which
developed the " Lord of the Isles " class in
1851. This was the principal express type
of the Great Western until broad gauge was

finally abolished
in 1892. Dimen-
sions were ex-
ceptional for the

Gooch's " Lord of the Islei,"

I
Great Western Railway, 1851.
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By W. J. Bassett-Lowke, M.I.Loco.E.

We appreciate the interest that has been
taken inthe first instalment of our " Mile-
stones " series and anticipate that when we
get to more modern times we shall receive a
certain amount of criticism regarding our selec-
tion. The selection has been made in collabo-
ration with two well-known railway students
and writers, Mr. E. W. Twining, who has
provided me with the drawings, and Mr.
Cecil J. Allen, whose assistance in railway
matters has been invaluable.

The elevations which illustrate this article
are all to the same scale, 3i mm. to the foot
and are suitable for 16 mm. gauge railways.
Detailed drawings are available for those
readers interested.

were capable of mile -a -minute average
speeds.
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period, including the 4ft. 9 in. diameter boiler,
the:1,790;sq. ft. of heating surface, the 25 sq.
ft. of fire grate and engine weight of 38 tons.
Remarkable speeds too were attributed to

these engines. There
'F=} is no doubt they

6"-7A1" F -

Stirling's " Eight -footers," Great Northern
Railway, 1870

Throughout British history the G.N.R.
had been the speed rival of the G.W.R., and
Patrick Stirling of the Great Northern
Railway (from which has descended the

776

6 3'. /

present-day London and
North Eastern), like Gooch,
favoured large driving

wheels ; the 8 ft. 1 in. wheels of his engines
gave them the familiar name of the
" Stirling Eight -footers." Also like Gooch
the Stirlings refused to have anything to
do with domes, so that their engines
have the characteristically unbroken line
on the boiler from chimney to safety valves.
Steam was collected from the boiler by a
perforated pipe in the upper part of the
barrel, and the designer thus avoided
weakening the boiler shell by cutting a
hole in the dome. Stirling drivers took
part prominently in the Race to Edinburgh
of 1888 and the Race to Aberdeen in 1895,
and few more beautiful locomotives have
been designed than these. They were the
embodiment of grace in motion.

We now come to the high -spot loco-
motives of later railways, the London &
North-Western Railway, London, Brighton

& South Coast Railway, and the Mid-
land and Caledonian Railways, as well
as outstanding engines of those railways
I have previously. mentioned.

Webb's 2-4-0 " Charles Dickens,"
London & North.Western Railway, 1874

The -London & North-Western Rail-
way, by comparison with its neighbours,
seems to have used the smallest engines
possible for its passenger work, and this
fact accounts for the large number of
double -headed trains running on its
lines.

Most popular were the " Precedents,"
or " Jumbos " as they were called, and the
first of these neat little engines, designed by
Francis William Webb, appeared in 1874,
while the last survivor was at work until
1936. Though having a boiler of only 4 ft.
diameter, these locomotives had large

odtk or -1)vey 1\__. A eksi
VIVI/ at

Stirling's" Eight -footer," Great Northern Railway, 1870.
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Webb's 2-4-0 " Charles Dickens," London & North-Western Railway, 1874.

cylinder ports, evacuating the steam
quickly, and the secret of their high speed
capacity.

The " Precedent "
The " Precedent " " Hardwicke " in the

race to Aberdeen in 1895, covered the 141
miles from Crewe over Shap Summit to

miles. It would be interesting to know
how much of the original engine remained
to be scrapped in 1912, when another
quarter of a million miles had been added 1

Stroudley's 0-4-2 " Gladstone," London,
Brighton & South Coast Railway, 1884

Webb did not provide his " Precedents "

r tit

never before in Britain for express passenger
engines. The first of these engines appeared
in 1878, followed in 1882 by the larger series,
in which the model illustrated is included.
Stroudley's 0-4-2 " Gladstone " of the Lon-
don, Brighton & South Coast Railway has
been chosen. The original, with its gay gam-
boge yellow colouring, red lining, and copper
and brass parts, is at York Railway Museum.

The " Compound" Engine-Webb's
der Compound " Teutonic," L.N.W.R., 1889

We now enter an interesting phase of

Stroudley's 0-4-2 " Gladstone," London, Brighton & South Coast Railway, 1884.

Carlisle in 126 minutes, at an average of
68 miles an hour, which is faster than the
streamlined " Coronation Scot's " present
schedule.

Illustrated is the most celebrated of the

with a 4 -wheeled bogie at the leading end
of the engine, to carry it smoothly round the
curves ; but William Stroudley of the
London, Brighton & South Coast Railway
turned his wheel -base round, and put his

1(13 02

(="'

locomotive history, the development of the
" Compound " engine. Webb, who de-
signed the " Charles Dickens," thought that
better use could be made of steam if two
successive stages of expansion were used,
i.e. compound propulsion. His " Teu-
tonics," the only really successful engines
among his compounds, were introduced in
1889. Two outside cylinders took steam

1, Aiu, 4 0- Ir""It / Yang 41M7W1411 170-4-10TS
I I
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Webb's Three -cylinder Compound " Teutonic," London & North-Western Railway, 1889.

" Precedent " class 2-4-0, " Charles
Dickens." Built in 1882, it ran daily from
Manchester to Euston and back, and in 1902
was stated to have completed 2 million

driving wheels at the leading end of the
engine. The 0-4-2 wheel arrangement had
been previously tried for small -wheeled
mixed traffic) or slow passenger engines, but

Lloyd's Register Scholarship
THE General Committee of Lloyd's

Register of Shipping offer a scholarship,
valued at £100 per annum, and tenable for
three years, to be awarded on the results
of the Studentship Examination of the
Institute of Marine Engineers in May next.
The Scholarship is intended to assist marine
engineering students to take an advanced
course of instruction in engineering subjects.
The age limit is 18 years to 23 years. The
closing date for entries is April 16th, 1938.

Further particulars, entrance forms, and
copies of previous papers may be obtained
on application to the Secretary of the
Institute of Marine Engineers, 85, The
Minories, London, E.C.3. The entrance
form for the Scholarship is distinct from
the entrance form for the Studentship
Examination, and a candidate for the
Studentship who wishes also to compete for
the Scholarship must complete and return
both forms by the dates specified.

direct from the boiler, and drove the rear
pair of driving wheels. After use in these,
the steam was led to a receiver, and from
there to one large single cylinder between
the frames, driving the front pair of wheels.
This method of propulsion caused a slow
and measured exhaust, for there were only
two puffs instead of four to each revolution
of the driving wheels.. The pairs of wheels
also could slip independently of each other,
for there were no coupling rods. The com-
pounding principle was right-now proved
by successful continental designs-but Webb
applied it faultily. His successors com-
pletely reversed his policy. Only one really
efficient compound design has ever been
introduced in Great Britain-the 4-4-0 Mid-
land compound of 1902. 235 of these loco-
motives are still at work on L.M.S. metals.
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THE increasing use of all -wave receivers

has resulted in an increase in the in-
terest of aerial design, as it is now

found that the standard single -wire aerial
does not afford maximum results on all
wavebands covered by the modern re-
ceiver. Even in a modern two -band
(medium and long -wave) receiver, a single
horizontal wire is necessarily a compromise,
and is generally erected to provide maximum
resonance on the wave -length which is
found to be most difficult to cover with the
particular receiver in use. Of course, many
listeners simply erect any length of wire
which can be accommodated in the garden
space which is available, and then devote
their energies to designing or modifying
the receiver to give the desired results.
There, however, serious interference is ex-
perienced, either from passing motor
traffic, or from electrical signs erected on
buildings adjacent to that in which the
receiver is installed, the listener is forced to

LONG -WAVE AERIAL

SNORT -NAVE
AERIAL

Fig. 1.-The general arrangement of an all -wave
aerial such as is adopted in the H.M.V. and Marconi

system.

adopt some form of anti -interference aerial
and is thus brought face to face with this
important section of radio technique.

All -wave Aerials
A modern all -wave receiver may be said

to cover one short-wave band in addition
to the two normal broadcast bands, and
thus a short aerial is found very useful in
providing maximum response on the short-
wave band. Where two short-wave bands
are included even two short-wave aerials
may be found desirable, although not
essential. For medium waves an aerial of
about 30 ft. is generally found most useful.
whilst for long waves from 60 to 100 ft,
provides maximum results. The longer
aerial often only introduces difficulty on
the medium waves, due to the fact that it
decreases selectivity due to the larger
amount of energy which it picks up, as dis-
tinct from its resonant frequency. It

MAKING ALL -

WAVE A -I AERIAL
SYSTEMS

should be understood, of course, that the
aerial system (which includes the aerial, lead-
in wire, earth wire, and the coil connected

between aerial and
earth terminals) will
resonate at a particular
frequency dependent
upon - its inductance
and capacity. When
the grid circuit to
which this is coupled
is tuned, the aerial is
also tuned, due to the
coupling between the
aerial and grid coils,
but the resonance is
most pronounced at
the natural frequency
of the aerial system.
At harmonics of that
frequency it will also
provide strong reson-

ance, and therefore it should be possible to
find a length which will give maximum
response at two or three different frequen-
cies or wavelengths. In practice this is not
easy to attain, and it is preferable to use
separate aerials, each chosen to resonate at
a frequency roughly
in the centre of the
waveband covered by
the tuning coil being
used. Thus fora three -
band receiver three
separate aerials are
desirable a short wire
say 10 ft. or so in
length, being included
in addition to the 30 ft.
and long wire previ-
ously mentioned.
These may be arranged
in many ways, and
one of the most con-
venient for the amateur
is depicted in] Fig. 1.
There the two broad-
cast aerials are joined
end to end (insulated
at the junction) and
the shortwave aerial is
suspended from the
point at which they
are joined.

A Complication
If the performance to be obtained from

the receiver has to reach a very high level it
may be necessary to use even more than
these three aerials, including other lengths
to resonate at some other part of the wave-
bands covered. Such an aerial is very
popular at the moment in America and is
known as the spider -web aerial, a diagram
of it being given at Fig. 6. It will be seen
here, however, that the aerials each consist
of a dipole, or half -wave aerial, each built
up from two quarter -wave aerials, and this
necessitates twin feeder wires from the
centre point. The advantage of an aerial
of this type is that the feeder wire (or lead-
in) will not pick up any energy, as it is
either screened or transposed throughout its
length. This is the arrangement which has
to be adopted if local interference is ex-
perienced, as the aerial array may be placed
well away from the building (out of the
area of interference) and the lead-in will
play no active part in picking up the signals.
If a very long feeder is needed it will be
necessary to include two transformers in
the aerial system, one at each end of the
lead-in, to balance out losses. This is car-
ried out by using a stepdown transformer at
the aerial end and a step-up transformer at
the receiver. The two sections of the trans-
formers which are connected together form
a low -impedance circuit and consequently
the capacity between the feeders will not
have such a marked effect upon the signals
which would otherwise be seriously inter-
fered with.

Transposed feeders, generally do not need
the inclusion of the transformer, provided
the transposition blocks give adequate
spacing between the two wires. The twin
feeder consisting of two wires will require
the transformer, and the usual way of
arranging such a feeder is to use parallel -
laid insulation wires in a heavy rubber
cable. An alternative scheme is to use a
single wire laid inside an insulated cable
with a braided metal screen surrounding it,

SCREENING COVER

Fig. 2.-Two methods of connecting impedance-match'ng transformers.
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STAGE J.

Fig. 3.-Hots to wind an
impedance -matching trans-
former, shown in three stages.
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and this screen may form one of the feeder
wires by being connected to one side of both
transformers. The separate schemes are
shown in Fig. 2. In place of a simple
transformer an auto transformer or tapped
coil may be used, or a tuned transformer in-
corporating fixed condensers, such as is
used in the B.T.S. system (Fig. 7), may be
employed. The capacities will depend
upon the coil windings, and it may be de-
sirable for the amateur to experiment to
find the most suitable values for his parti-
cular aerial and receiver system.

Fig. 5.-A commercial kit supplied by the New
London Electron Works.

Incorrect Matching
One important point which must not be

overlooked is that at the receiver end the
tuning circuit may be such that the maxi-
mum effect is not obtained from the imped-
ance -matching transformer, and this fact
should not be lost sight of when a commercial
all -wave anti -interference system is pur-
chased. Generally these are designed by
the makers primarily for use with their

TRANSFORMER

3 7 t o"

FEEDER

SEAZ/NG
Wax

SEALING

receivers, and although they may not
necessarily fail to give satisfactory results
on other makes, the aerial circuit may re-
quire modification in order to provide the
maximum effect. An existing aerial circuit
may easily be modified by winding a small
coupling coil over the present grid coil
(the number of turns and the spacing again
having to be found by experiment) and
connecting each end of this to the aerial and
earth terminals for subsequent connection
to the impedance -matching transformer.

Transformer Design

The majority of modern impedance -
matching transformers employ iron -cored
coils, providing a high inductance -capacity
ratio, and are accordingly beyond the scope
of the average amateur to build. Alterna-
tive designs may be wound on small
diameter formers, however, and a small low -
loss switch employed on the secondary for
wave -change purposes. It will be appre-
ciated, of course, that no switching is
required at the aerial end to separate the
individual wires, as these automatically
resonate to the frequency to which the
receiver is tuned, by reason of the tight
coupling existing between the aerial and
the tuned circuit. A design which has been
found to offer good results from an aerial
transformer (that is the one joined directly
to the multi -aerial system) with a primary
of 100 turns of 28 D.C.C. wire on a 1 -in.
diameter former, and to split this into two
equal sections, separated by it in. Over
the centre space three or four layers of
thick brown paper are wound, and in the
centre of this 15 turns of a similar gauge of
wire are wound for the secondary. The
ends of this winding should be anchored
with sealing -wax or Chatterton's Com-
pound, and taken straight across the primary
at right angles before being lead through

Fig. 6.-This is the
arrangement em-
ployed in the Ameri-
can spider -web
aerial. Note that
each aerial is a di-

pole.

anchoring holes in the former for connecting
purposes.

This coil should be mounted inside a
small aluminium screening can, and the
bottom of this should be sealed with a disc of
waxed wood or ebonite. Chatterton's com-
pound or some similar wax will maks it
waterproof, and the holes through which
the ends of the aerial and lead-in are passed
should also be sealed.

The receiver transformer will be wound
in exactly the same manner, but the larger
winding (which is in this case the secondary)
must be tapped to provide the necessary
wave -change selection points. The ideal
system is to use a two -point switch so that
equal tappings are selected from each end of
the secondary, although in many cases it is

Fig. 4.-The receiver transformer design, provided
with tappings.

quite sufficient simply to transfer one con-
nection by stages down the secondary,
leaving the earthed end permanently con-
nected. Figs. 3 and 4 show these arrange-
ments.

The receiver transformer should be
mounted as close as possible to the aerial
and earth terminals of the receiver, and the
leads to these terminals should also be
screened.

It must be emphasised that these details
will not apply to every set, and therefore
the constructor must be prepared to carry
out some experiments as previously men-
tioned.

R,Hre.0
CoHOEHSLfr

1...,..7.,24/V.S.W.Vo"
ZhVE OR FEEDER-..-

RECEIVER
TRA,SHORMER

000.51.E Poce
D.NRCLE-THRow

L MIN SW L.Wa Al
W/NO/N6 11//N9/NG W/NOPVG

AERIAL TRAI/HAL
ON SET

75 EARTH TERMINA.
ON Ser

Fig. 7.-The circuit arrangement employed in the
B.T.S. anti -interference all -wave aerial system.
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STARGAZING FOR AMATEURS
THE Sun will enter the zodiacal sign

Aries at 7 o'clock on the morning of
the 21st, thus marking the Spring

Equinox, the conventional commencement
of that season and the beginning of the
Tropical Year. On that date, moreover,
the days and nights will be of equal duration
all over the world.

Increasing solar disturbances, mani-
fested recently by an unusually large
" spot " followed by a striking display of
the aurora borealis, an intense " electric
storm " and excessive fading of wireless
short waves all point to the approach of
actual culmination of the present about
11 -year cycle.

The Planets
Though Mercury will not reach greatest

elongation until April 2nd, there may be an
opportunity of glimpsing this elusive world
in the evening twilight at the end of this
month. At 7 o'clock on the 23rd, Mercury
will be slightly north of west, about five
degrees (ten Moons widths) above the
horizon and three degrees above Venus.
At the same hour on the following few nights
the two planets will be in nearly the same
relative positions but somewhat higher in
the sky ; both are immerAed in the glare of
sunset. Mars continues to be visible in the
south-west after dusk, setting at half -past
nine. Jupiter and Saturn are practically
out of sight. The remote planet Neptune
-the outermost of the solar retinue-will
be " in opposition," and consequently at its
nearest to us this year, viz., 2,714,350,000
miles, on the 11th. It rises due east at
6 p.m. and will be above the horizon
throughout the night. Its position is
R.A. XI hrs. 25 min. N. Dec. 5 deg., in a
barren region between /3 (Beta) Virginis
and a (Sigma) Leonia. Under favourable
atmospheric conditions it may be seen
through good glasses or quite a small
telescope. Identification may not be easy,
though with adequate power it will be
recognisable as a pale green speck. It is a
ponderous globe 33,000 miles in diameter
and has but one minute satellite named
Triton. The planet's period of axial
rotaton is inferred, from the variability of
its light, to be 74 hours ; but spectroscopic
observations indicate double that length.
Owing to its immense distance and cloud -
wrapped surface little can be ascertained of
its physical character, even by means of
giant telescopes.

The Stars
Since the issue of the last PRACTICAL

MECHANICS, several further interesting
telescopic objects have come into sight in
the east and north-east quarters of the sky.
The moonless evenings at the beginning and
end of this month will be the best times to
view them. Later on they will be some-
what dimmed by the light nights. The
little constellation Canes Venatici includes
not only the magnificent star cluster illus-
trated in the March number last year, but
also a wonderful spiral nebula designated
M. 51. Although an ordinary telescope
will show only two very small hazy patches
of unequal size, mammoth instruments
reveal a " Catherine -wheel " structure with
clots of condensation strung like beads
along the curving wreaths of luminous
matter. The photograph reproduced on
this page was taken with the 60 -in. reflector
at the Mt. Wilson Observatory, California,
after an exposure of four hours. M. 51,

19)

A NEW SERIES

y N. de Nulty
A GUIDE FOR MARCH

though not strictly in the Great Bear, is
situated near the star i (Zeta) of that
group at the end of the " handle " of the
Plough ; or, to be more correct, the Bear's
" tail." The constellation Ursa Major is
now high in the north-east, and (Zeta)

Spiral nebula in the constellation Canes Venatici.

Urse Majoris-also called Mizar-is a fine
double, forming a quartette with the in-
conspicuous adjacent star Alcor, itself a

spectroscopic twin. The " Owl " Nebula
is yet another interesting object in Ursa
Major. It is slightly below the star /3
(Beta), and was given its name by Lord
Rosse, owing to its two dark thinly veiled
circular patches, each of which has a small
star glittering in the centre ; thus suggest-
ing the staring eyes of the familiar noc-
turnal bird.

Bootes, the group high in the east with
its brilliant leader Arcturus, offers an
attractive field for exploration. E (Ep-
silon) Bootes is one of the most beautiful
coloured double stars in the heavens. The
hues are golden yellow and sapphire blue.
On clear nights they can be easily seen with
a refractor of 24 in. aperture, or a slightly
larger reflector. Still nearer the horizon
but somewhat to the south, stretches Virgo,
remarkable for having a greater number of
nebulae within its confines than any other
constellation. They are mostly situated in
the area bounded by the stars e, a, y,
and /3 Virginis and /3 Leonia : i.e. between
R.A. XII and XIII and N. Dec. 5 and 15
degrees. Some of these will be found
marked on the majority of star atlases.
Virgo's chief member, Spica, consists of a
very close pair of suns ; in fact they are
almost inseparable, being practically in
contact. y (Gamma) Virginia, another
double, can, however, be readily divided
into its two almost equal components.
Since they revolve around each other in
about 180 years and were " closed -up " in
1836, they are now at approximately their
widest distance apart.

Astronomical Notes
The variable " pulsating " star E

(Continued on page 350)

T h e
stars in

Rius
March.

The shaded
band indicates

the cloudy'track of
The Milky Way. To

use the chart, turn it
round until the section of

the horizon facing the observer
is at the bottom. The centre
represents the zenith.
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ITI
INTLRESTING

MS NOW ON THE
MARKET

Pocket scissors are always handy and these prove no
exception, as they can be folded into the compact

arrangement shown on the right.

An elliptic trammel with ink and pencil points for
drawing ellipses of not less than 4 in. minor axis.

The Vanguard staple press which has many uses.

The address of the makers
of any device described
below will be sent on
application to the Editor,
PRACTICAL MECHANICS,
Tower House, Southampton
Street, Strand, W.C.2

40.
 le

XI
\\',

".

A universal bottle stopper which will effectively seal
the contents of a bottle.

Draughtsmen will appreciate these pocket dividers, A portable light which is useful
the case for which can be used as a ruler. in the garage, workshop, etc.

A cheap and efficient
microscope.

A 1-h.p. split -phase electric motor which will work
on 220/230 volts 50 cycles. It is sold complete with

flex lead.

A glueless squeegee for draining prints.

A useful
focusing
magnifier.

A soluble crayon
outfit for col-
ouring photo-

graphs.
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Illustrated is one of our original gauge " 0 " " ROYAL SCOT " locomotives. Nine only
in D.C. electric reduced from 23.15.0. to 23.0.0. Four only in D.C. spur drive electric from

£4.5.6. to 23.14.0. Just one of the bargains.

GENUINE BARGAINS
FROM STOCKTAKING
A grand opportunity to add to your stock of MODEL
RAILWAY EQUIPMENT at prices at which it is
impossible to produce the goods to -day !
Send for details of the genuine reductions in Gauge
" 0 " and Gauge " 00 ' Locomotives, Rolling Stock
and Track. Ask for Bargain List No. 12.

Have you our latest catalogues?

A.12. Model Railway Model Ships and
Equipment. S. I2 - Ship Fittings.
6d. EACH POST FREE.

Also TT.I2 Gauge "00 " Twin Train Booklet. And FB.I2 Gauge
"0" Free Booklet "RAILWAY THRILLS."

BASSETT - LOWKE LTD. NORTHAMPTON
London : 112, High Holborn, W.C.I. Manchester : 28, Corporation Street.

Read what the Specialists offer you in Petrol Engines.

THE LARGEST RANGE IN THE COUNTRY
AT PRICES TO SUIT ALL POCKETS.

18c.c. Comet, £5 10s. 2'31c.c. Spitfire, £4 10s.
6c.c. Challenger, £3 17s. 6d. 9c.c. Ohlsson, £4 15s. 6d.
6c.c. Baby Cyclone, £4 17s. 6d. 21c.c. Trojan Junior, £4 18s. 611.

Another New Baby Engine this month
2.5c.c. TROJAN JUNIOR at E4 I8s. 6d.

Bore 5/8 in., Stroke 5/8 in., H.P. 1/8, Weight 9 ozs. on test stand (with
precision Roller Bearings in crankshaft).

This IS a SUPER JOB in small Engines. Send for Specifications of any
of the above, and for Price List (3 penny stamps) of highest grade Model

Materials to the Specialists

MODEL AIRCRAFT STORES (BNMTH) LTD.
127b, Hankinson Road, BOURNEMOUTH

Tel.: WINTON 1922.
Sole Southern Distributors for "Keelbild Kits," " Aeromodels and Aerominors."

DENNIS & SMITH
MODEL ENGINEER -TOOL SPECIALISTS

DIES (Best Sheffield Make).
Threads: Whit., B.A., B.S.F. and M.E. To }-}}-in.

Diameter .. 10d.
1 -in. Diameter.. .. 1s. 2d.

TAPS, Plug, Taper or Sec.
To 8 B.A. or Fin. Whit., B.S.F., or M.E. 6d. each.
HAND DIE WRENCHES, it -in., 10d.; 1 -in., is. 8d.;

11 -in.,
HAND TAP, WRENCHES, Fin., 9d.; }-in., 1s. ; is. 9d.

LATHE DIE HOLDERS, No. 1 M(T Shanks, }a -in., 2s. 9d.; 1 -in., 3$. 6d.
(Sliding Head) +a -in., 3s. 9d.; 1 -in., 4s. 6d.

DRILL CHUCKS, Straight or Taper Shanks, }-in., is. 6d.; g -in., 2s.;
1 -in., 3s.

Postages extra. Cash sent in excess will be returned.
Send in your Enquiries and let us Quote you. FOR TOOLS AND

MATERIALS.
83 GOSWELL RD., LONDON, E.C.1. Tel. : Clerkenwell 4457.

Actual Photograph of
Bond's British Permanent Way.

We illustrate above an ACTUAL PHOTOGRAPH of Bond's Super Detail Permanent
Way. The rail sections faithfully reproduce the outline of the Full Size Rails, also
the Model Chair.
If you want Super Detail for your model Permanent Way, you can only get this with
Bond's Super Detail Permanent Way Parts.

THE CHEAPEST

SUPER DETAIL

PERMANENT
WAY
IN ALL GAUGES
FROM " 00 " TO 1"

SCALE.

PRICES

STANDARD GAUGE " 0 " PARTS

Steel Rail, Sheradised
Brass Rail .. .. .

Cast Chairs, slide -on fit ..
Cast Chairs, for wooden keys
Keys .. .. ..
Fishplates .. ..
Sleepers, stained correct colour
Battens, i" x I" section ..
Pins, approx. 1,000 . .

Track Gauge, special, with elec. chair jig

per yd. 2d., 1/8 doz. yds.
per yd. 41c1., 4/3 doz. yds.
per 100 1/2
per 100 1/6
per 100 6d.
per doz. 3d.
per 100 2/3
per yd. 21d., 2/3 doz. yds.
6d. packet
9d. each.

All prices Plus Postage. For Prices of Gauge "00," "I," i" Scale and r Scale, see
the 1937-1938 200 -page General Catalogue, Price 6d., which illustrates all the require-
ments of the Model -maker, including a complete list of Tools and Materials.

BOND'S 0' EUSTON Rd. Ltd.
357 EUSTON ROAD, LONDON, N.W.I
Telephone: Euston 5441-2 Established 1887

MINIATURE planes that FLY
HAWKER
HURRICANE
Wing 20 in., length 15 in. Mov-
able controls. Beautiful model
with fine flying performance.
Special condensed instructions of
4 pages. Fuselage, jig and all
material. Complete. kit shrink-
ing dope, cement, hand -carved
hardwood flying prop.

Carriage paid 5/-

HESTON PHOENIX
Wing 18 in., length 13} in. Retract-
able landing gear. Very clear full-size
plan. Auto -line-up fuselage. Kit is
absolutely complete, hand -carved
hardwood flying prop.

Carriage paid 3/11

COMET kits are best
PUSS MOTH

Wing 16 in. Mollison's famous
Transatlantic flyer. An easy
model and fine flyer for a
beginner. Kit has all parts
needed, including hand -carved
hardwood flying prop.

Carriage paid 2/6

SEND YOUR P.O. TO -DAY
CATALOGUE
Send 3d. for best illus-
trated flying list in England,
24 pages.
Kits 2/ -each postage extra

P. M. SWEETEN LTD.
abroad. BANK HEY ST., BLACKPOOL.
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The best way
of obtaining direct current from A.C.
mains for battery charging, high-tension
supplies for radio and television, or for
running model railways, etc.,

Type A. 4

Type L.T. 7 & 8

Type H.T. 14 & 15

is the Westinghouse Way
which provides rectification without moving parts or fragile filaments. Westinghouse
Metal Rectifiers are constructed from British -made copper -oxide rectifying washers,
and are of the type used in large quantities by Railways, G.P.O., Broadcasting and
other services, and for numerous industrial purposes where reliability is of para-
mount importance. Send 3d. for a copy of " The All -Metal Way, 1938," to Dept. M.P.,
Westinghouse Brake & Signal Co. Ltd., 82 York Way, King's Cross, London, N.I

CHARCE YOUR OWN BATTERY !
This HEAYBERD "Tom Thumb" Battery Charger will charge a 2 -volt
accumulator for LESS THAN *d. PER WEEK I Simply connect the battery to

the charger and insert the mains adaptor into the nearest point.
ALL METAL PARTS. SIMPLE TO OPERATE. INCREASES THE LIFE

CHARGES 2 v., at I AMP. OF THE BATTERY.
PRICE

12/6
Models for Motorists

Model A.0.2. Charges 2, 4
or 6 v., at 1 amp, Complete
with Metal Rectifier 35/ -
Model A.0.1. Charges 2, 0
or 12 v., at 1 amp. Complete
with Metal Rectifier, Fuse

501 -
Send for Free list N

describing HEAYBERD
BATTERY CHARGERS

F. C. HEAYBERD & Co., 10 FINSBURY ST., LONDON, E.C.2
Tel.: MET 7516 (4 lines).

Just nut

WIRELESS COILS, CHOKES
and TRANSFORMERS

AND HOW TO MAKE THEM
By F. J. CAM M

An important new Handbook for every home constructor and
anyone interested in radio. With Special Chapters on Selectivity,
Break -through, Coil Winders, Coil Troubles and their remedies..
180 pages, cloth bound, with 126 easy -to -follow illustrations.

2/6 By post 2/10

GEORGE NEWNES, LTD.,
Tower House, Southampton Street, Strand, London, W.C.2

The Hallam
":Nipper" Aero Petrol Engine

MINIATURE PETROL ENGINES ... for Aero-
planes and Speed Boats. 6 and 3 c.c.

Easily made from our Castings, 12/6 per set.
Complete Engines ready to run, £4 10.

SEND 3d. FOR PARTICULARS

J. HALLAM & SON, Upton, Poole, Dorset

LABORATORY MICROSCOPES
Equivalent to 820 Instruments

Triple Nosepiece Objectives
100 a 200 - 300 a Rack A Pinion Focusing

Superior Lenses, ground in Germany.
GUARANTEED AGAINST DEFECT

Further particulars see page 355
under Miscellaneous

Advertisements.
Sent Per Registered Post, Free.

J. K. M. HOLMES, DEPT. PM4,
Scientific Instrument Dealer,

"Vizcaya,' Wolveleigh, Gostorth,
NORTHUMBERLAND.

27/6

WHY all afflicted with an ill
shaped nose should try my

latest Improved Model 25, British
Patent, now I ! !

r. Only device of precise adjustment.
2. Method Painless.
3. Success Guaranteed.
4. Worn nightly if desired.
Write for free booklet and Testimonials.

M. TRILETY, Specialist,
ID 206) 45, Hatton Garden. London,

DEFERRED TERMS ARRANGED

;)'"'..- 7.; -a, ,je 1
-

.k13

Improved Junior "IDEAL -LATHES" Del. Mode
Lathe 26-17-6 07-15-0

3) in. S.C.B.G. from 0/113/6. LISTS, Stamp please.
J. WILLIMOTT & SON, Neville's Factory, Chilwell, Notts.

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.I

(Est. 37 years.)
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PART VI Final Assembly
THE top bay is braced by plates, MIO,

whilst additional supports, M8, attach
to the cylinder heads at the socket

supports.
Engine controls of the motor -cycle

handle -bar type are not recommended, and
push-pull cables, consisting of a single high -
tensile wire encased in a flexible steel casing,
should be substituted. The air control in
the carburettor, if fitted, should be re-
moved, leaving only the one carburettor
control and one magneto control.

The ignition should be coupled to the
throttle so that the ignition is fully retarded
when the throttle is closed and so that
opening of the latter automatically advances
the spark. Full ignition advance should be
arranged for when the throttle is about one -
quarter or one-third open.

The following note applies to the fuselage
construction dealt with in the (January)
issue of PRACTICAL MECHANICS :

Owing to possible slight variation in the
fuselage plan shape, the dimensions of the
decking supports, included in Fig. 1, should
not be rigidly adhered to. The shape of
frames lA and 5 may first be made from the
given dimensions, checking the widths with
the actual fuselage, after which the inter-
mediates may be made to suit. In each
case the radius R should be equal to the

0 CD

!Ai
FOAL' -END FROM
i-Cir 7 A/ANEWCELE
/20/EL AND 2;10 COR

4 "Air AL 126PE412
04' 284 Bohr

0
A

2%8

2 -..?%8"

Irl

To MAGNETO

height of the decking above the top longeron
at the position considered.

The front fuselage bulkhead, to which
the engine mounting is attached, should
be made fireproof by means of a sheet
of tinned steel. This should preferably be
fixed before the top engine bracing fittings
are set in position.

Engine Controls
It has already been mentioned that the

carburetter air control, if fitted, should be
removed, and that the ignition and throttle
controls should be interconnected.

Fig. 1 shows the throttle arrangement
and details for use with the Anzani engine,
though they will probably be suitable with
a little modification for other types of
engine. Separate levers are employed for
throttle and magneto, but the latter is
arranged to be fully advanced when the
former is roughly one-third open. The
throttle lever then continues on alone.
When the throttle is closed, a small pro-
jecting lug on the lever retards the ignition
automatically.

EMS/NE C'o/v7-,e0z -
NOTE - .441 AA, Apo/rioN4L .17-4,or 6toTo

A -RE -EYED ,n /2/1-E-44 OE -r/DE AT/J- A7E-COMMENDED DEA rliT774,61'
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ki"Bozr
.7.2"./i/Ave

/7/5:4

-I-
74-4-

/78"

PLANE
Transmission is by means of solid high-

tension steel wire within a flexible casing.
The wire is held fast to the fork -end (15C)
by means of a set screw, whilst the casing
is similarly fixed to the support fitting
(130 and 14C).

Adjustment may be made by careful
positioning of the casing. First make sure
that the throttle is fully open in the
" open " position of the lever, and closed
when the lever is fully back. Then note
that the ignition is fully retarded when the
throttle is closed, and fully opened when the
throttle is approximately one-third open.
The proper adjustment of the controls is
essential for economical and correct running
of the' engine.

Petrol and Oil Tanks
The capacity of the petrol tank con-

sidered sufficient for all normal purposes is
six gallons. This gives a supply of at least
three hours for most light engines, and
provided the engine is throttled back
reasonably for cruising, the supply should
be sufficient for a flight of almost four hours.
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Fig. 1.-The throttle ar-
rangement and details for
use with the Anzani engine.
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Normally the petrol tank is fitted in the
fuselage, in the top decking forward of the
cockpit. The tank is shown in Fig. 2,
and rests on two spruce runners, in. by

in. The tank is placed with its front face
just clear of the centre section drag bracing
strut, and in this position leaves just
sufficient space for the instrument panel and
instruments. The actual fitting of the tank
might be left until almost the last, as the
wing pylons may have to be adjusted
slightly to give the correct wing position.

The tank is held in place by 4 lugs,
which bolt to the longerons, but the fixing
of these lugs to the tank should be left until
later.

If, for reasons of balance, due to the
fitting of a heavy power unit or other
causes, it becomes necessary to install a wing
tank, this should be made and fitted as
shown in the alternative design. In this
case the central wing drag strut is substi-
tuted by two drag struts, 1 in. x 1 in. each,
situated just outboard of the two central
ribs. Between the ribs and drag struts
strips of fin. ply, 3 in. deep, are inserted
and glued to ribs and struts. These con-
siderably strengthen the structure. Four
support lugs are sweated to the tank and
bolt to the drag struts, on which the tank
rests. Parts of the adjacent ribs will have
to be cut away for this purpose.

Insert felt, or rubber, packing between
the support lugs and the members to which
they affix. The space between the ribs,
and between the spars, is covered top and
bottom with 1 -in. plywood; the top
covering not being fitted until the tank is
in position. A piece of fabric should be
cut to fit round the filler neck and on to the
top plywood covering. This is doped in
position to prevent spilt petrol from
gaining entrance to the wing.

The tanks may be made of 22 s.w.g.

q

iii

GLUE 5"SrP/P -1/8"
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lead -coated iron, or good quality tinned
steel (4X). The former is rather more
expensive and is heavier, but it is non-
corrodable.

The oil tank may be placed ahead of the
petrol tank, but to one side of the centre
section drag strut. It should be about
6 in. high, 6 in. wide and 5 in. deep, but
the exact shape must be dictated by the
space available. It is fitted with filler,
and outlet at the bottom of the front face.
If the engine fitted has an oil return
system (the Anzani has not) a return pipe
connection will be required near the tank
top.

Pipe Connections
The pipes connecting the petrol and oil

tanks with the engine should not be of copper
piping without some form of flexible in-
sertions, or failure due to vibration is
certain to be experienced. They may be
of any good brand of flexible tubing,
although very good petrol- and oil -resisting
rubber tubing is now available and a short
length of this, say 4 in., inserted in each
length of copper piping, and held in position
by " Jubilee " clips is recommended as
being eminently suitable for the purpose.

No long length of piping should be left
unsupported, but should be held by means
of a clip to any convenient point.

Balancing for Flight
The proper balancing of an aeroplane

for flight is most important. It is necessary
both for satisfactory flight and particularly
for considerations of stability. In slow
speed flight the centre of lift on the wings
is in its most forward position, approxi-
mately at 0.3 chord from the leading -edge
or about 18 to 19 in. in the case of the
"Minor." The centre of gravity (C.G.) of

/;i frRar
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%/6 " DL 11 TOP AND Borrow

Fig. 2.-Constructional details
of the tank.

the complete aircraft, loaded, that is the
point through which the weight acts,
should be vertically below the centre of
lift, or slightly in front. The limiting
positions may be taken as 41- in. in front
and 1 in. behind, greater diversion than
this resulting in an unsafe machine.

When the fuselage is in rigging position,
with the top longerons horizontal, the base
of the landing wheels should be roughly
12 in. in front of the C.G.

Normally, the " Minor " is balanced for
flight with an engine weighing about 110 lb.
and a 6 gal. fuselage fuel tank. If a heavier
engine is installed, balance may be obtained
by fitting the wing tank, or by moving the
pilot back about 3 in., or both. Alterna-
tively an engine may be used of the correct
weight, but having the carburetters situ-
ated too high to allow a sufficient bead of
petrol for gravity feed, when the aircraft
is in the climbing attitude with the fuel
tank about empty. In such a case the
wing tank must be used and balance may
be obtained by shifting the engine about
7 in. forward.

When making the C.G. check, someone
should sit in the pilot's seat, or a weight of
about 150 lb. should be placed 12 in. from
the seat back. A weight of 24 lb., repre-
senting half the petrol weight, should be
rested on the tank and a weight of about
5 lb. placed above the oil tank. The tail
unit should be in position, as also should
the wheels, engine cowling, etc., but not
the main plane.

The fuselage should be rested on a large
plank of timber, which in turn rests on a
steel tube, or other available circular rod.
A few nails driven into the underside of the
plank will retain the tube in position. The
tube is then placed on top of any large
rectangular block which is of sufficient
height to raise the wheels just clear of the
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Fig. 3.-Method of checking for centre of gravity.

ground. This is shown diagrammatically
in Fig. 3.

The position of the rocking tube should
be adjusted so that the fuselage just
balances, care being taken to see that the
tube is equidistant from the axles on both
sides.

The distance, x of Fig. 3, should be
about 11 in. without the wing being in
position, and certainly not more than, say,
2 in. either way.

The wing may next be supported above
the fuselage by means of two trestles to
which extensions have been clamped,
Fig. 4. The wing should be so placed
that the undersurface at the front spar is
2 ft. above the fuselage top longeron, and
the wing incidence (obtained by setting the
extension rails on the trestles) should be drag strut at -
3 degrees. taches to the

Set the leading -edge of the wing 18 in. fittings 4F
in front of the C.G. as ascertained. (Note.- and 4FA,
The wing weight will cause the C.G. of the which should
complete aircraft to move 1 in. to the rear have been
and so coincide with the wing C.P.) bolted in

Check the fuselage setting by means of a position be -
spirit level placed longitudinally and fore finishing
laterally. Check the wing incidence at off the top
both trestle supports. Check the lateral decking.
setting of the wings with a spirit level and There now
check that the wing is at right angles to remains only
the fuselage axis by measuring with thread the fitting of
from, say, each wing -tip at the front spar to the main lift
the centre line of the stern part. A plumb- struts and
bob dropped from the wing centre should bracing.
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be vertically over the plan
centre line drawn along the
fuselage top.

Keeping the wing in this
position relative to the fuse-
lage, the front pylon struts,
and the fitting, 6F (Fig. 5),
may be fitted, together with
the drag strut, the rear pylon
and the rear fitting, 7F.

Holes may be cut in the
top of the decking for the
pylon struts to pass through
and some cutting away will
be necessary at the strut at-
tachment.

The front end of the centre

Fig. 4.- The
wing support

and setting.
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Main Lift Struts and Bracing
The struts are made of Win. x 22 s.w.g.

M.S. tubing. The end fittings, 13W, are
shown in Fig. 6. The length of the struts
is approximately 6 ft. 2 in. Bolt one end
fitting in position, offer the strut up and
cut to the required length. Slip the other
end fitting in the tube, pin temporarily
to the fuselage and wing fittings, and drill
for the 2 B.A. bolts, taking care that the
wing setting remains unaltered throughout.

The performance and appearance are
improved by the fitting of plywood fairings
to the main struts. Streamline shaped
formers may be cut from fin. spruce and
are slipped over the tube, at about 2 ft.
centres. The fairing may be of 1 mm.
or *-in. plywood. Leading and trailing
edge members, fin. x fin. may be in-
serted, as shown in Fig. 7, though these are
not essential. If they are omitted the
trailing edge should be finished off as shown
in the alternative diagram.

Alternatively the lift struts may be made
from streamline tubing of section 2.5 in. x
1.156 in. x 22 s.w.g. This provides a
much superior job, with less head resistance
and less work is entailed, but streamline
steel tubing is rather expensive to purchase.

The centre section pylons may also be
faired off to improve the appearance.
This may be done by means of two strips of
*-in. plywood, 2 in. wide, feathered down
each edge and a light wedge-shaped trailing.
edge member of spruce. The whole is
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Fig. 6.The main lift struts.
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bound tightly with strip fabric or tape and
doped. (Fig. 8.)

After fixing the four main lift struts in
position, and checking again for rigging,
the drag and anti -drag cables should be
inserted. They run' from the base of one
strut to the outer end of the other and
vice versa.

Fittings, 12W, (Fig. 6), bolt to the inner
pairs of bolts in 13W, and care should
be taken to ensure correct matching up.
Ten cwt. cable is used for the bracing, and
10 cwt. turnbuckles are inserted for
adjustment.

Cockpit Flap Fastener
Details of this are given in Fig. 9. It

consists of two steel plate arms, flanged at
the lower edge for stiffness. They are
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joined at the centre by a Fin. bolt, brazed
to one arm, and an ash, or other suitable
knob attaches here. The arms pivot about
bolts 4 in. to either side so that when the
knob is raised the outer ends come free
from bolts attached to the longeron.
Some sliding motion of the arms is per-
mitted by an -I-in. elongation of the pivoting
hole. A small piece of M.S. plate may be
let into the plywood on the fuselage side
where the bolt head at the knob position
rubs, and may be held in position by two
small screws.

Fabric Covering
The usual method of wing covering is to

make a " bag " which fits reasonably tight
on the wing. This is then stretched over
the wing, and sewn to all ribs, top and
bottom, the stitching passing through the
depth of the wing.

For light aircraft such elaborate work
is not essential, though it may be mentioned
that if the aeroplane is required for tropical
regions it is recommended that the whole
wing, tail unit, and even fuselage, should be
entirely fabric covered to withstand the
extreme heat.

A light, strong material, such as airship
fabric, is better than the ordinary aero-
plane fabric for light work, but it may be
noted that many fabrics do not react
favourably to dope and do not
therefore give a satisfactory
finish.

The fabric is out into strips
running from leading -edge to
trailing -edge, the strip being
sewn together along their edges
with an ordinary (double)
seam. It may be attached to
the wing by dope, the sub-
stance used being applied
to all wood surfaces that will
come in contact with the fabric
(ribs, leading and trailing -edges,
etc.).

The fixing should be done in
sections, for if too large an area
is dealt with at once the adhesive
will be dry before the fabric is
properly positioned.

If the whole wing is to be
covered, attach the fabric to the
trailing -edge, pass it over the
undersurface, round the leading -
edge and back to the rear,
finishing it off on the underside
of the trailing edge. It is not necessary,
however, to cover the forward ply -
covered nose, and in this case the fabric
may be attached first just above the front
spar, passed round the trailing -edge and
finished off below the front spar, the surplus
material at the edge being trimmed off
with scissors or a safety -razor blade after
fixing.

The general tendency when fixing fabric
is to concentrate the tightening in the fore
and aft direction, but this in fact helps to
produce sagging between ribs, giving that

lean " appearance. A better job is
obtained when the fabric is pulled more in
the spanwise direction.

A good finish is obtained by doping
strips of fabric, or, preferably, frayed tape,
or again 2 -in. notched tape, along all edges
of the fabric. The same procedure is
employed foi covering the tail unit.

An important point to bear in mind before
covering wings, etc., is the secure locking -up
of all bolts within the structure. See also
that the cables are properly in position and
working smoothly over their pulleys.

Strips of faibric should be doped on to
close the gaps between the wing and
ailerons, and between the tail plane and

372"

Fig. 7.-The lift strut fairing.

AirCoveRma

Fig. 8.-The pylon tube fairing.

elevator. These strips should be attached
to the top surface of the wing, passing down
through the gap and doped again on to the
undersurfaces of the aileron, thus effectively
closing the gap without upsetting the work-
ing of the control surface. Holes are cut
in the fabric at the hinge positions (see
Fig. 10).

Doping
There are two suitable doping schemes

for light aircraft. The first, and most

cold, but more especially the former. For
this reason the middle of the day is generally
superior for doping operations, and a warm,
sunny day should be chosen for preference.
Damp and cold tend to chill the dope,
when the appearance becomes milky. The
tightening qualities are impaired, as also is
the finished appearance. The minimum
doping temperature recommended is 60° F.,
though preferably 70° F., and obviously

humid weather should be avoided.
Well stir the dope several times

during the period of application.
Pour out small quantities for use,
keeping the drum or main con-
tainer closed. A 2 -in. flat, stiff
bristle brush is suitable, and should
be cleaned in "thinners" imme-

diately after use. If the brush should
become solid, it can generally be made fit
for use again by soaking in thinners.

Apply the dope liberally in patches of,
say, 2 ft. by 2 ft., brushing first laterally
and smoothing over in the fore and aft
direction, working from one wing -tip to-
wards the other. A period of 30 minutes
or more should be allowed between coats.
The fabric will no doubt go very " soggy "
after the first coat, but there is no need
for alarm, provided the fabric was reason-
ably tight to begin with, and all will be
well at the finish.
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Fig. 9.-The cockpit flap fastener.

orthodox, is to apply at least two coats of
red oxide tightening dope, followed by
two coats of aluminium finishing dope.
The second and probably better scheme for
this type of work, is to apply four coats of
tightening dope containing aluminium.
Coloured finishing dopes may be used if
desired, but they are roughly half as ex-
pensive again and do not allow of opening
up and repairs so readily as the aluminium
dope. It is recommended that colour
should be confined to the fuselage, struts,
and the ply -covered wing nose.

Most amateurs will have to apply the
dope by hand, but a good finish can be
obtained by following the simple rules as
given, and even when a spray plant is
available the first coat must be applied by
hand to ensure its being brushed well into
the interstices of the fabric.

The enemies of dope are dampness and

6AP CLOSED WITH
1TABR/C STOP

4-1.4m
PLANE

.4/zEPoiv

Fig. 10.-A strip of fabric connecting the top surface
of the wing and the undersurface of the aileron.

T.

If spraying is resorted to, it will probably
be necessary to obtain suitable thinners
for mixing with each dope used, or difficulty
may be experienced in getting the spray
gun to function correctly.

Painting
Before preparing for painting, go care-

fully over all bolts and make sure that they
are properly and securely locked.

The fuselage, and the wing ply nosing
if not covered with fabric and doped, should
be painted both for protection and for
appearance. Before commencing, the ply-
wood should be well rubbed down with
glasspaper, medium and fine, particularly
at the scarfed joints. Any holes or inden-
tations may be filled with stoppers, the
surface being rubbed smooth when dry.

Best results are obtained if the plywood
is first given a coat of primer, followed by
at least two of undercoat and finally one
or two coats of finishing paint, though the
primer may be deleted if required for econ-
omy. Rub down after each coat with
" wet and dry." Use plenty of clean, cold
water, as this prevents the paper from
becoming clogged and ineffective.

A good quality synthetic paint, suitable
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MATERIALS REQUIRED FOR
WING SUPPORT

12 ft. M.S. tubing, in. o/d. x 17
s.w.g.

25 ft. M.S. tubing, in. o/d. x 22
s.w.g.

Or
25 ft. streamline tubing, 2.5 in. x

1.156 in. x 22 s.w.g.
30 ft. steel cable, 10 cwt.
4 turnbuckles, 10 cwt.
M.S. sheet, 16 s.w.g. 1 sq. ft.

PRICES OF WING SUPPORTS,
ETC.

8. d.
Front and rear pylons, with

fittings . . . . 1 0 0
M.S. tubing for pylons, l2 ft. 12 0
M.S. tubing for lift struts,

25 ft. . . . . 1 7 6
Streamline tubing for lift

struts, 25 ft. . . 2 15 0
Strut end fittings, 8 . . 1 16 0
Drag cable fittings, 8 12 0
Drag cable, 10 cwt. 30 ft. . 6 0
Turnbuckle for drag cable, 4 2 8
Lift struts, fittings, drag

cables, etc., made up . 5 5 0
or with streamline tubing . 6 10 0
Engine controls, complete

with 13C and 14C . . 18 6
Petrol tank, fuselage or wing 2 5 0
Oil tank 1 5 0

for outdoor use, is recommended, there
being a proper undercoat for use with each
particular finishing paint.

Where the paintwork adjoins a doped
surface, or another colour paint, the edge
should be outlined with masking paper
which may be cleaned off afterwards.

The inside of the cockpit should be
painted also. The undercoating may be
used here as it will give a matt finish. If

possible the seat should be upholstered
before painting.

Flight Adjustment
If every care has been taken to ensure

proper setting of the wings relative to the
C.G. the aircraft should be capable of
steady horizontal flight with no force
necessary on the control column. If, how-
ever, it is found that it is necessary to exert
a continuous push or pull on the stick, then
it is advisable to change slightly the setting
of the tail plane, by respectively increasing
or decreasing the incidence. To do this it
will be necessary to make up a fresh pair
of front tail fittings with the bolt holes
raised or lowered by, say, fin.

If this is insufficient to rectify the balance
in flight, the fault is most probably to be
found in the incorrect adjustment of the
C.G. and this should be carefully re -checked.

In concluding this series of articles on the
construction of the " Luton Minor " Messrs.
Luton Aircraft Ltd. wish to point out the
need for the employment of materials of the
correct quality-inferior material will lead
to accidents-and to the importance of
careful workmanship. For a small fee,
plus travelling expenses, Luton Aircraft
will send an inspector to examine the work
in progress and the importance is particu-
larly stressed of having the airframe
examined by a competent inspector before
covering.

Those constructors who would like to be
kept advised of developments in connec-
tion with this design, and to receive details
of modifications, etc., are asked to send
their names and addresses, together with a
remittance of five shillings, to Luton
Aircraft Ltd., Phcenix Works, Gerrards
Cross, Bucks. For their own benefit all
private constructors are asked to forward
their names to Luton Aircraft and they will
then receive notification of any structural
or aerodynamic modification that may
appear desirable from the point of view of
safety. It is hoped that a " Minor " club

MATERIALS REQUIRED FOR
COVERING, DOPING AND

PAINTING
Airship fabric, 40 in. wide, 30 yards.
Frayed tape, or notched strip, 100 yds.
Aluminium tightening dope, 4 or 5 gals.
or Red Oxide tightening dope, 2 gals.
and Aluminium, or Coloured, finishing

dope, 1 gal.
Primer for painting, 1 gal.
Synthetic paint, undercoat, 2 gals.
Synthetic paint, finishing, 1 gal.

£ 8. d.
30 yds. airship fabric, 40 in. 2 0 0
100 yds. frayed tape, . . 7 6
or 100 yds. notched. strip, 2 in. 12 6
5 gal. drum Aluminium

tightening dope . . 3 19 6
4 single gal. tins Aluminium

tightening dope . . 3 12 0
2 gal. Red Oxide tightening

dope . . . . 1 12 0
1 gal. Aluminium finishing

dope . . . . 17 0
Coloured finishing dopes,

per gal. . . . 1 0 0
Primer, for painting, per gal.
Synthetic paint, undercoat

per gal. . . . 1 5 6
Synthetic paint, finishing,

per gal. . . . 1 6 6

will be formed shortly for the mutual
assistance of all " Minor " builders and
pilots.

Manufacturing Rights
Messrs. Luton Aircraft Ltd. have granted

to each reader of PRACTICAL MECHANICS
the right to construct one aeroplane of the
Luton " Minor " type for his own use.
All design and manufacturing rights are,
however, retained by Luton Aircraft Ltd.,
and must not be infringed.

REMOTE ELECTRIC SHUTTER CONTROL
THE ability to operate the shutter of a

camera at a distance has several advan-
tages. It enables one to take a group

of people of which oneself is a member, and
is practically an essential for self -portraiture.
There are a number of ways in which this
can be done, from the time -operated delay
shutters which are on the market or by a
simple pull arrangement with a piece of
cotton. But a really satisfactory solution
is an electrically -operated device.

Essentially the equipment consists of a
solenoid -iron core movement fixed to the
camera, working on the shutter control, a
length of twin flexible wire and an ordinary
torch case, with a battery.

For ease of fitting when required and of
compactness for portability, the solenoid
is fitted with two sockets into _which can be
inserted a miniature two -pin plug. The
battery end of the leads terminate in a
miniature screw cap adapter, or the base of
a dud bulb can be used, which is screwed into
the torch case when required, the switch on
the side of the case being suitable for the
operating switch, providing a really good
connection is made between the case and
the switch with a short loop of flexible
copper wire.

The actual design of the solenoid move-
ment is rather dependent on the type of
camera on which it is to be used, the sketch
illustrating a type which has been found

By " Handyman "

A Useful Device for
Fitting to a Camera

satisfactory on several small hand cameras,
the two brackets being located on the lens
carrier uprights with terminal nuts. The
construction of the device is simple. The
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Details of the device.

centre tube, which may be about loor in.
Inside diameter, has soldered to its ends the
two brass cheeks, which also form the sup-
porting brackets and the two lugs for
securing the socket panel. The lugs should
not be bent until after the solenoid has been
wound. The tube is insulated with a layer
or two of thick paper, and further insulation
is provided at the ends with discs of paper.
The solenoid should be about in. in dia-
meter and filled with No. 28 S.W.G. D.S.C.
wire, the whole being covered with a sheet of
leatherette paper, etc. The lugs can then be
bent down and the wires soldered up to the
two sockets.

The core is of soft iron and should be a
good sliding fit inside the tube, preferably
ground in, and a smear of vaseine on the
core, will provide a good air seal. The top of
the core is slotted and pinned to carry a link
to connect up with the camera trigger, the
actual design of this varying considerably
with different types of shutters.

The air release valve in the lower end of
the tube prevents, to a large extent, a jar
being given to the camera when the current
is switched on, and can also be adjusted to
give a second or more delay. If an im-
mediate return of the trigger is necessary,
the top of the valve block may be counter-
sunk and a brass ball fitted to make a non -
return valve, but the air hole for this must
be separate from the adjustable screw.
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Clock Chimes
OWING to the number of enquiries we

have received regarding this subject,
we reproduce the score of six of the most
popular chimes. They are the Cambridge
or Westminster Chimes, the Westminster
Chimes of " Big Ben," St. Michael, Whit-
tington, Caine, and Guildford.

Building a l-c.c. Engine
(Continued from page 318)

After hardening and lightly tempering, the
face of the washer is polished up on a flat
oil stone. It should be noted that the face
of the washer when in position is slightly
higher than both the pin and end of the
bush.

The Crank Pin
This part is made from nickel -chrome steel,

and as only a short piece is required, it may,
without involving a lot of extra turning, be
conveniently made from * in. diameter
material. The 187 in. diameter works in a
IV in. diameter hole and should be finished
with a high polish. This portion should
be made -200 in. in length, not -220 in. as
shown on the drawing.) Screw the No.
4 B.A. thread to fit tightly in the crank
plate.

The * in. diameter hole is for lightening
purposes, and also serves as an oil feeder
for the big -end bearing of the connecting
rod via the 116. in. diameter drilled hole.
As seen in Fig. 30 the slots in the head are
to take a key for assembly purposes.

The Cylinder
There is more work on this part than is

at first apparent. The bore is very import-
ant, and although the material specified
does not tend to " tear " during machining
no great loss of labour will be incurred if the
hole produced in the roughed out blank
proves unsatisfactory. This will of course
mean scrapping the partly made piece if the
hole is imperfect. By the way, the writer
presumes that no means of fine finish -
grinding the bore is available, otherwise
omit the reaming operation and grind and
lap finally. As previously stated, the
material from which it is made is -* in.
diameter nickel chrome steel.

First -,Operation
Chuck the material, leaving a sufficient

length projecting to make the part plus a
parting allowance. Face the front and
centre -drill. Rough down to the dimen-
sions given in Fig. 32. Drill a true 4 in.
diameter hole to a depth of 1* in. to the
lips of the drill and part off to leave the
blank lit in. overall length.

Second Operation
Chuck truly on the fin blank diameter and

face to the overall length given in Fig. 34,
also turn the boss as shown. Open out the
drilled hole by boring to '432 in. in diameter,
using a fine feed and well lubricating to
leave a clean finish.

Third Operation
Ream the bore with a reamer that has

been] lapped to about -001 in. under -176- in.
diameter. When used with plenty of
lubricant a reamer that has been so treated
will not scratch or score the metal, providing
the amount to be removed is not excessive.
The blank is now ready to mount on a
centred mandrel for finished turning.

Caius chimes.
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A Review of the Latest Devices for the
the items mentioned can

A Multi -purpose
Tool

Amateur Mechanic. The address of the Makers of
be had on application to the Editor.

KNOWN as the " Versa -Vice," the tool
shown on this page is of robust con-
struction, incorporating a precision -

machined housing, expertly designed and
made by engineers. It has many advant-
ages over the ordinary vice, as it dispenses
with parallel bars, vee blocks, temporary
fixtures and all clamping devices. Valu-
able time was lost by engineers in the past,
as when work was raised for tooling in a
vice it necessitated the use of parallel bars
and packing pieces.

With the " Versa -Vice," however, setting
up becomes a simple task, as the operator
merely heightens or lowers the jaws
to the desired position. Another
advantage is that it is possible for
the operator to check his work as he
goes along by means, of the surface
table which is parallel to the base.

The vice has many uses, being suit-
able for tool-making, template and
gauge -making, fitting, surface grind-
ing, shaping, pressing, punching,
nulling, jig building and machine
and hand engraving.

The " Versa -Vice " is housed in
an exceptionally high-grade all -steel
body H, incorporating a precision -
machined surface ground table D.
The table has a central oblong slot
C permitting of the horizontal and
vertical (independent) motions of
the jaws BB fitted with specially
hardened steel gripping faces J, in
which transverse and vertical V
grooves are recessed.

The height, or projection of the top of
the jaws BB above the surface of the
face plate D, can instantly be determined

by relaxing the locking lever G and turning
hand -wheel A, which causes the whole of
the incorporated internal mechanism to
" rise " or " fall " by means of an efficient
rack and pinion device. The two vertical
ends of the body are slotted FF to permit
this. The vertical jaw setting is instantly
and securely locked at both ends by pressure
on locking lever G.

An important feature of the vice is that
the work is supported by the surface table
D irrespective of thickness and weight,
whereas with most vices the work is held
by suspension and compression. Thus
the operator was liable to distort and dam-
age the work by excessive compression,
whereas this is impossible with the vice
shown as it supports the work independ-
ently of the jaw grips.

Relax the locking lever G and lower or
raise the jaws BB to permit the top surface
of the work to project sufficiently above
them for the required tooling operation.
By relocking G the jaws are (vertically)
" fixed " at the set position. The work
is held against lateral and rotary movement
by bringing forward the back jaw B.
Only the slightest screw pressure is needed,
as the work is supported.

For carrying out repetitive work the
" Versa -Vice " acts as a universal jib as well
as a holding tool.

It is as good as another pair of hands to

I
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A side -elevation sectional view of the " Versa -Vice."

When carrying out a job lay the work
across the slot C in the gap I. A bridge
piece of suitable size should be laid below
the " work," if the job is too narrow.

the engineer, and is made in three
sizes. Size 1 (mini) costs £2 3s. 6d.,
size 2 (medi) costs £5 78. 6d. arid
size 3 (maxi) costs £8 2s. 6d.

A Serviceable
Electric Drill

THE Gilbert " Junior " electric
hand drill shown on this page
is sturdily built both electrically

and mechanically and will give years
of thoroughly dependable service.
Accurate drilling is ensured, which is
essential when fitting dowels. It
drills wood or metal and will take
drills up to in., as well as being
useful for sandpapering, burnishing,
buffing, etc. The drill is obtainable

in voltages ranging from 105/110, 200/220,
230/250 volts A.C. or D.C., 60 cycles or less.
It is guaranteed for twelve months against
faulty material or workmanship and is sold

Showing work being scribed in position with every accuracy on the" Versa -Vice." Showing one of the many uses this tool has to the motor engineer.
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complete with switch, chuck and flex. Cur-
rent consumption when not under load is
between 40 and 50 watts. The gross weight
of the tool when packed for dispatch is 41
lb and its overall length is 71 in. At the
moderate price of 35s. it is extremely good
value for money.

These are the" Halda "
shears for bench or vice

fitting.

A shape cut out of a stainless
steel plate. As no chipping occurs
the cut and cut-out shapes fit ex-
actly. The edges are not deformed.
This was done on a " Pullomax

shearing machine.

Metal -cutting
Shears

METAL -CUTTING shears are an essen-
tial tool in any workshop and those
shown on this page, owing to their

novel design simplify the job considerably.
Known as the " Halda " shears, they effect-
ively cut through sheet iron, aluminium,
brass and zinc, as well as through soft
materials such as paper and cardboard.
They are made from high -quality alloy,
and owing to their novel design, cut intri-
cate shapes with ease, without distorting
or damaging the edges of the work.

The " Halda " shears are made in two
sizes. The smaller size, No. 1, is for use
with a vice and will cut A -in. stuff, whilst
the larger size, No. 2, can be fastened to
the bench by means of a cast-iron swivel as
can be seen in the diagram. It will cut
h -in. iron. No. 1 size costs £2, and No. 2
size £2 6s.

The makers of the shears have also
marketed electric -operated shears known
as the " Pullomax " and the " Shearomax "
driven by small A.C. electric motors. The
" Shearomax," which is light and portable,
is a nibbling machine 1 ft. 61 in. high and
roughly a foot in diameter. It costs £40.

The Batwin Flexible Shaft Unit.

The " Pullomax " is a de luxe model
costing from £100 to £160.

A Useful Tool
AN interesting device for the workshop

is the Batwin Flexible Shaft Unit,
which has a hundred and one uses.

Polishing, sanding, buffing, and drilling
are just a few of the time -saving jobs the
unit will do for you-and there are many
others. It is of robust construction and is
reasonably priced.

The power unit is a powerful, specially
tested, heavy duty, /Id h.p. capacitor
start induction -run type motor, not the
usual split -phase motor which, although
suitable for light service is undesirable
where frequent starting is required. The
over -shaft centre height is 1 ft. 9 in. from the
floor and the cast iron pedestal on which it
stands is fitted with a 12 in. tool tray.

The machine, complete with 10 ft.
3 -core flex, wrenches, drill chuck and arbor,
costs £15. Extra equipment is obtainable
consisting of a 3 in. by 3 in. sanding drum
costing £1 7s. 6d. and a 5f -in, wheel guards
in polished aluminium costing 17s. 6d.

STARGAZING FOR AMATEURS
(Continued from page 339)

(Epsilon) Aurigae appears to be abnormally
dilated. Measures taken recently at the
Yerkes Observatory indicate an unexpected
expansion to 2,000,000,000 miles diameter,
or more than 3,000 times that of our Sun.
Hitherto, nothing larger than 400,000,000
miles has been anywhere definitely deter-
mined. If, however, the star really
proves to have now become a double (as
was initially announced), it is possible that
an exceedingly close contact may have
caused the measurements to include both
of the components. In any case, the change
is of considerable astronomical importance
and further information (not available at
the time of writing) is awaited.

At the Royal Astronomical Society's last
meeting the Astronomer Royal drew atten-
tion to the curious fact that, although the
star a (Alpha) Ursa Majoris, had been
identified as a binary system so long ago as
1889 and was seen as such for several years
thereafter, the " companion " ceased to be
visible in large telescopes. In 1933, how-
ever, it was again observed through the
36 -in. refractor of the Lick Observatory and
its position, magnitude and separation

were then much the same as in 1889.
Notwithstanding that the period of revolu-
tion of 44 years corresponds with the
interval between these observations, the
disappearance of the smaller object is not
considered to be due to an interim align-
ment of the two. The little " companion "
has again been discernible in the Green-
wich 28 -in. refractor ; but, paradoxically
enough, it is more clearly seen when the
great lens is stopped. down to 9 inches.
This remarkable anomaly seems to confirm
the experiences of numerous amateur star-
gazers possessing only modest instruments
that under certain circumstances and in
spite of seemingly logical arguments to
the contrary, features imperceptible in big
telescopes can sometimes be seen in small
ones ! The " canals " of Mars and faint
shadowy markings on Venus and Mercury
are cases in point.

* *

A super Nova has lately been discovered
in an extra -galactic spiral nebula in one of
the Virgo clusters. These super novae are
the brightest objects of which astronomy
has any knowledge : and this particular
one attained a maximum luminosity

approximating ten million times that of
the Sun ! It nevertheless fluctuated con-
siderably before finally fading out. The
velocity of expansion of the outpouring
gases was estimated at 4,000 miles per
second against a general maximum of
2,000 miles.

An eruptive solar prominence on May 29
last, rose with exceptional violence in a few
hours to a height of nearly 300,000 miles
(one third the Sun's diameter). At its
commencement the protuberance had the
appearance of a plume of feathers. A few
minutes later it divided into two parts, of
which the upper portion became detached
and rapidly disappeared. Short-wave fans
who keep daily records of reception condi-
tions may find an interesting note against
that date.

* * *

It is calculated that the distance from
the Sun to the centre of the Galaxy (i.e.
our own particular universe) is 30,000
" light years." Each revolution around that
centre of the solar system and its attend-
ant planets and neighbouring stars takes
about 210,000,000 years. Half of the total
mass of the Galaxy is concentrated in a.
region extending 3,000 light years from the
midd:e  and our situation is placed at two
thirds of the way towards the edge.
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A POWDER FOR SOLDERING
" I ENCLOSE a sample of powder which is

used in Germany, England and America
to solder or weld fine chain made of nickel
and gilding -metal.

" This powder is made up into a paste
with trichlorethylene and castor-oil before
being applied to the chain, afterwards the
chain is covered with fine graphite before
applying a fierce heat.

" I would like to make this stuff myself as
the cost is fairly high, but cannot get to
know the composition." (A. L. Heesterman,
Birmingham.) '

THE sample of powder which you sent
for examination consists of a mixture

of finely -powdered red phosphorus and zinc
dust. It is impossible through our ordinary
Query Service to make a quantitative
analysis of your powder in view of the time
and expense involved. From various con-
siderations, however, we should say that the
powder contains about 90 per cent. of zinc
dust and ten per cent. of red phosphorus.
At any rate, in preparing such powder, you
will not go far wrong if you begin experi-
ments with material of the above approxi-
mate composition.

The red phosphorus and the graphite with
which the metal articles are covered, act
simply as protective agents which prevent
the zinc dust from becoming oxidised when
it is subjected to great heat. Thus the zinc
dust melts and acts as a sort of solder for
the fine metalwork.
STAINING WOOD
" IAM working on a piece of woodwork

which was originally sized and varnished.
" I wish to remove the present finish and

work up spirit or water stain and french
polish. At present I have been unable to
remove the size and the stain.

" Can you suggest a suitable agent for
removing the size and restoring the wood to
its natural state (both sandpapering and hot
water have been ineffective), or can you
suggest a stain which will penetrate the
size ? " (G. Rudgley, Southampton.)

I T is a pity that you have not informed us
of the dimensions and, in particular, of

the nature of the wood in question, since
some woods are more easily subjected to
treatment than others.

We presume that you have removed all
the varnish from the woodyvork. The size
will have penetrated the pores of the wood,
from which it will only be removed with
difficulty. You might try scrubbing the
woodwork over with a hot strong solution
of caustic soda. This is, perhaps, a drastic
treatment, and, for a delicate piece of wood-
work, we should hesitate to recommend it.

Your best plan, therefore, presuming the
woodwork to be valuable, is'to soak it in hot
water containing about two or three per
cent. of ordinary washing soda. Give the
woodwork several of these treatments
and, eventually, you will find that the size
will dissolve put of the woodwork pores.
Finally, the woodwork should be thoroughly

A stamped addressed envelope, three penny
stamps, and the query coupon from the current
Issue, which appears on page 355, must be enclosed
with every letter containing a query. Every query
and drawing which is sent must bear the name and
address of the sender. Send your queries co the
Editor, PRACTICAL MECHANICS, Geo. Newnes
Ltd., Tower House, Southampton Street, Strand,

London, W.C.2.

well rinsed in several changes of clean water
and allowed to dry slowly and without heat.

You should remember, of course, that
many soft woods, such as birch, do not take
a stain evenly when they are in the unsized
condition. In your case, however, assum-
ing that you can get rid of the size satis-
factorily, we would advise the use of a spirit
stain, followed by a light sandpapering and
a final application of the stain. This should
provide a satisfactory and enduring base for
your polishing operations.

DISTINGUISHING TESTS

"
CAN you tell me the distinguishing

test for a fluoride' with all equa-
tions concerned in the reactions. Also the
test for a tartrate and an acetate, also with
equations." (H. M. Kent, Lincs.)

FLUORIDES are mostly insoluble, the
chief soluble fluorides being those of

potassium, sodium, ammonium, and silver.
Barium nitrate solution when added to a

solution of a soluble fluoride produces a
white precipitate of barium fluoride, soluble
in an excess of dilute nitric acid. Calcium
chloride solution when added to a solution
of a fluoride gives a white precipitate of
calcium fluoride which is only soluble with
difficulty in dilute nitric and is almost
insoluble in acetic acid.

Insoluble fluorides when heated with
concentrated sulphuric acid, evolve hydro-
fluoric acid :

CaF3 112SO4 = CaSO4 2HF
(Calcium fluoride) (Calcium sulphate)

(Hydrofluoric acid.)
Hydrofluoric acid etches and corrodes glass
when a piece of the latter material is ex-
posed to it. This action enables a fluoride
to be distinguished readily.

(2) A tartrate can be distinguished by
adding to a solution of it a solution of
potassium chloride acidified with acetic
acid. A white crystalline precipitate of
potassium hydrogen tartrate will be
formed :

Na3C411406 KCL HO.CH3C0
KFIC4H406 NaC1 NaO.CH3CO.

(sodium tartrate ± pot. -chloride + acetic
acid = pot. -hydrogen tartrate + sodium -
chloride + sodium acetate.)

Solid tartrates, when heated dry, evolve
dense fumes smelling of burnt sugar.

When a small quantity of a solid tartrate
is heated with twice its weight of resorcinol
and a little concentrated sulphuric acid a
red coloration is slowly developed.

Dilute hydrochloric or sulphuric acid,
when added to a solution of an acetate and
warmed, liberates acetic acid, which can
be recognised by its characteristic " vine-
gary " smell.
KO.C113C0 HCl = HC1 HO.CH3CO.
(Potassium acetate + hydrochloric acid =
pot. -chloride + acetic acid.)

The
"Grasshopper

Mind"
YOU know the man with a " Grass-

hopper Mind " as well as you know
yourself. His mind nibbles at everything
and masters nothing.

At home in the evening he tunes in the
wireless-gets tired of it-then glances
through a magazine-can't get interested.
Finally, unable to concentrate on anything,
he either goes to the pictures or falls asleep
in his chair. At the office he always takes
up the easiest thing first, puts it down when
it gets hard, and starts something else.
Jumps from one thing to another' all the
time. ,

There are thousands of these people with
" Grasshopper Minds " in the world. In
fact they are the very people who do the
world's most tiresome tasks-and get but a
pittance for their work. They do the
world's clerical work, and the routine
drudgery. Day after day, year after year-
endlessly-they hang on to the jobs that are
smallest -salaried, longest-houred, least in-
teresting, and poorest-futured !

What Is Holding You Back ?
If you have a " Grasshopper Mind " you

know that this is true. And you know why
it is true. Even the blazing sun can't burn
a hole in a piece of tissue paper unless its
rays are focused and concentrated on one
spot! A brain that balks at sticking to
one thing for more than a few minutes surely
cannot be depended upon to get you any-
where in your years of life l

The tragedy of it all is this : you know
that you have within you the intelligence,
the earnestness, and the ability that can
take you right to the high place you want to
reach in life ! What is wrong ? What's
holding you back ? Just one fact-one
scientific fact. That is all. Because, as
Science says, you are using only one -tenth
of your real brain -power !

What Can You Do About It?
What can you do about it ? That is the

question you are asking yourself. Here is
the answer.

Take up Pelmanism now ! A course of
Pelmanism brings out the mind's latent
powers and develops them to the highest
point of efficiency. It banishes such weak-
nesses and defects as Mind -Wandering,
Inferiority, and Indecision which interfere
with the effective working powers of the
mind, and in their place develops strong,
positive, vital qualities such as Optimism,
Concentration, and Reliability, all qualities
of the utmost value in any walk of life.

Write now for the free Pelman book,
" The Science of Success," which gives full
particulars of the famous Pelman Course
and how to enrol on specially convenient
terms.

PELMAN INSTITUTE
(Established 4o years),

130 Pelman House, Bloomsbury Street,
London, W.C.1.

PELMAN (OVERSEAS) INSTITUTES : PARIS, 80
Boulevard Haussmann. NEW YORK, 271 North Avenue,
New Rochelle. MELBOURNE, 396 Flinders Lane.
DURBAN, Natal Bank Chambers (P.O. Box 1489).
JOHANNESBURG, P.O. Box 4928. CALCUTTA,
102 Clive Street. DELHI, 10 Alipore Road. AMSTER-
DAM, Damrak 68. JAVA, Malabarweg, Making.
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githe
`CASCO

and you
glue it
for good

CASCO ' is the
new type of cold -
water glue which
sets chemically like
cement. It is so strong that it is used in the
making of aircraft. Heatproof and water-
proof, it is simple to use-just mix with
cold water. Very economical-a 1/3 tin
makes 1 pint of liquid glue. Obtainable
from oil and paint shops, in handy tins from 6d.

FREE Why not try ` CASCO for your-
self ? Just fill in the coupon I
and send in unsealed envelope

(Id. stamp) to receive generous sample, and free
book-THE ' CASCO ' GLUING GUIDE.

Send to Dept. P.M.4,
LEICESTER LOVELL & CO. LTD.PI

14-18, Nile Street, London, N. I

Name

Address

xo

An Absorbing Abby
BUILDING A STUART MODEL IS
AN ENGROSSING PASTIME, AND
THE RESULT A CONTINUOUS

PLEASURE

We Illustrate :

STUART
NO. 10.
High Speed
Steam Engine.

Bore 1".
Stroke

Each set is quite
complete-
drawings and
instructions are
included.

If you have a lathe-
The rough castings 8/6

If not-
Fully machined set - - 18/6
Ditto, with all holes drilled

and tapped - - - 25/ -
This and many other Stuart engines are
fully described in the 72 -page CATA-

LOGUE No. 3, 6d. post free.

STUART TURNER LTD.
HENLEY- ON -THAMES

A UTILITY HOOK AND HOLDER
" I WOULD like your advice upon an

article, of which I enclose a blueprint.
" I have secured a British patent upon

the device.
" It might be described as a utility hook

and holder, and could be made in a malleable
casting or perhaps aluminium.

" Do you think it would be advisable to
try to place the hook upon the market
myself-my finances are limited-or to try
to sell the patent to a manufacturer ?

" If you think the former course feasible,
would you give me the name and address of a
manufacturer who could make me a sample,
and give me an estimate of their cost ?

" If you advise selling the patent, could
you give me any information as to where I
might dispose of it ? " (L. F., Surrey.)

AS the patentee of the improved hook
and holder is not a manufacturer of

similar goods, you are not advised to try to
market the invention yourself ; for one
reason the profit on each article must of
necessity be extremely small, so that it
is necessary to sell a very great number to
make the proposition a commercial success,
and to do this requires a widespread
selling organisation which is impracticable
for a single article of this description.
You would be better advised to place the
invention before manufacturers of such
classes of goods and be willing to accept a
small royalty.

TRANSFORMER CORE

WELDER

FOOT CONTROL EARTH
TERMINAL
ON PC u

In our issue for December, 1937, we published an article
on " A Spot Welder for Use on A.C." The above
sketch shows the connections for earthing the welder

and the foot pedal.

ANTICIPATING A PATENT
"

I

N 1932 I patented an invention which
was renewed in 1936 and has not since

been revoked.
" I was unable to dispose of or market

the invention, but have recently found it
on sale and in use.

" On taking the matter up with the
makers, I was informed of two registered
designs by which they suggested anticipation.

" One registered in 1930 was somewhat
similar but had not the advantages of the
patent, and the other design registered in
1934 and coupled to the previous design
was identical to my patent.

" It was pointed out to them that neither
design would invalidate the patent, and they
produced another model similar in some
respects to the 1930 model and also similar
to the patent.

" This model was more efficient than the
1930 model, and was alleged to have been pro-
duced in 1927 and to have been sold and used.

" They were requested to give proof, but
refused.

" Could application for cancellation of
the 1934 design on the grounds of
publication (i.e. Patent 1932) be made, or
can you advise me how to ascertain the
validity or otherwise of the patent ? "
(C. R., Dover.)

NFORTUNATELY you have not given
%-0 sufficient material particulars to enable
any worthwhile advice to be given.

It is possible for the use of an article
forming the subject -matter of a registered
design to anticipate a subsequent patent,
but not usual or probable. If a patent
be granted for an invention, and such
invention be published prior to the date
of a subsequent design for the shape or
configuration of the article appearing in
the specification of said patent, then the
design is invalid and the registration can
be cancelled by an interested party on
making application in proper form. You
are advised to obtain professional assistance,
since the matter appears to be somewhat
involved.

A DIRECTION INDICATOR
" HAVE designed a direction indicator

I suitable for cycles, which works in the
following manner :

" The thumb is pressed down on a
projecting rod fixed to the end of the in-
dicator, which is of the usual shape. It is
lifted up by this action, and, by a system of
wires connected to the cycle lamp, is lit up.

" I have a pair in use on my cycle, and
find them completely satisfactory.

" I should be grateful if you would
advise me on the practicability of my idea,
and if it is worth patenting." (P. P., Beds.)

As
you give no details of your direction

indicator for cycles, it is not possible to
give any advice on the invention which
would be of any value. As the invention
has apparently been in use on your cycle,
it would appear to be a practical construc-
tion, but through such use which it is
presumed has been in public, it may not
now be possible to obtain a valid patent
on the invention, since an invention to be
patented must, among other things, be novel
and not have been publicly used before the
date of filing the application for patent.

NEW TYPE OF WHEELBARROW
" I ENCLOSE herewith a drawing of a

new type of wheelbarrow which I have
devised, and would be obliged if you would
kindly advise me as to the possibility,
marketing it as a patented device.

" I am an engineer of over 35 years'
experience and have retired here, where
I am the only white man in a district in the
Himalayas, having an elevation of 9,000 ft.,
and situated at a distance of 33 miles from
Simla.

" I know from bitter experience that it is
hot so easy to cash in ' on an invention
(I have five patents in the Calcutta Patent
Office, from which I have drawn the sum of
nil !), but I am sure I can depend on you

THE P.M. LIST .OF BLUEPRINTS
F. L CAMM'S

PETROL -DRIVEN MODEL MONOPLANE
7s. 6d. per set of four sheets, full-size.

The "PRACTICAL MECHANICS" f.20 CAR
(Designed by F. ). CAMM.)

10s. 6d. per set of four sheets.
The "PRACTICAL MECHANICS"

OUTBOARD SPEEDBOAT
7s. 6d. per set of three sheets.

A MODEL AUTOGYRO
Full-size blueprint, Is.

SUPER -DURATION BIPLANE
Full-size blueprint, Is.

The
P.M. "PETREL" MODEL MONOPLANE

Complete set. Ss.
The above blueprints are obtainable post free from
Messrs.G. Newnes Ltd.,Tower House, Strand,WC2
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for sound advice in manipulating my
invention." (F. K., Simla Hills.)

THE improved wheelbarrow is thought
to be novel, and forms fit subject -matter

for protection by patent. For certain
purposes the invention appears to have
certain advantages over existing wheel-
barrows, and if properly marketed should
be a commercial success, since it is not
thought that the cost of manufacture
should greatly exceed the present type of
metal barrow. The drawback for con-
tractors' use resides in the fact that it has
two wheels or requires a double track.

A CAR TRAILER
" AM marketing a car trailer which isI

fitted with a patent axleless springing
(Pat. No. 432291).

" I am proposing to advertise the sale of
these parts for the trailer with drawings for
the home constructor.

" Will you be good enough to inform me
if this would in any way affect the validity
of my patent in allowing others to make
these trailers ? " (G. K., Colchester.)

THE sale of parts to purchasers to allow
them to make or assemble a car trailer,

including a patented spring suspension,
will not affect the validity of a patent
(No. 432291) granted to the manufacturer,
seller, and proprietor of the patented spring
suspension. For your protection it would
be advisable to not only mark the spring
suspension with the number of the patent,
but also to mark them with a private mark to
enable you to keep track of the patented
articles which you have sold.

MAKING A REFRIGERATOR
" I AM constructing a refrigerator, and

am in doubt as to what system to use.
" For simplicity, I would like to use

brine. I thought of building a tank at the
top of the refrigerator, and using a pump
on the compression and decompression
principle. What pressure do I need ?

" Do you advise a different system ? "
(C. M., Balham.)

I T is really impossible to give you detailed
advice concerning the construction of

your refrigerator, since you do not supply
us with the necessary details and particulars
of the apparatus you propose building.

It is not within the bounds of amateur
practice to imitate the construction of the
well-known commercial domestic refrigera-
tors, for such articles are precision -made
and have extremely delicate conditions of
equilibrium.

We take it, however, that your proposed
system of refrigeration is to cool brine by
means of compressed ammonia or sulphur -
dioxide gas. For this you will require a gas
pump operated by a small motor. You
will need an internal pressure of about 100
lbs. per sq. in. or thereabouts, the exact
figure depending upon the die and con-
structional features of your refrigerator.

It will be found an exceedingly difficult
matter for an amateur to make a refriger-
ator operated by gaseous compression and
decompression, and if the refrigerator is only
to be of small dimensions we would advise
the consideration of some type of ice -box in
its place.

If, however, you have determined to go
ahead with the making of a mechanical re-
frigerator, you will find various systems out-
lined in any of the following volumes which
are available in most reference libraries :

J. A. MoyesandR. U. Fittz : Refrigera-
tion.

A. M. Greene : Elements of Refrigeration.
H. B. Hull : Household Refrigeration.

F. E. Matthews : Elementary Mechanical
Refrigeration.

J. A. Ewing : Mechanical Production of
Cold.

VANISHING INK

" CAN you
tell me of a solution that will

make an ink or dark stain disappear
(for conjuring purposes) ? I shall also be
glad if you could send me a list of suitable
stains and solutions. It is not necessary
that the action should be instantaneous.
If the stain is used on glass, would the use
of the solution, if sprayed on, leave the glass
clear ? Please state which solutions are
suitable." (J. D., Essex.)
ALMOST any aniline dyestuff can be

removed from paper or fabric by
washing it over with a strong solution of
bleaching powder (or, better still, sodium
hypochlorite) which has been acidified with
a few drops of dilute hydrochloric acid.
If, for instance, you write on paper with an
ink or colouring medium composed of a
solution of methyl violet, congo red, or
brilliant green and subsequently rub the
writing over with a rag charged with the
above fluid, it will more or less quickly
disappear. Ink stains containing iron
cannot be bleached away in this manner.
For their removal you must use a strong
solution (preferably hot) of oxalic acid
or ammonium oxalate. Since many of the
iron inks are " coloured " by admixture
with aniline -dye solutions, it follows that
to be sure of removingthe ink stain com-
pletely, it would be better to employ the
oxalate solution mixed with the bleaching
powder or hypochlorite solution previously
mentioned.

If you intend to produce the coloured
stains on glass, it will be advisable to mix,
the inks with a 2 or 3 % solution of cooking
gelatine. This will render the stains capable
of adhering well to the glass and if, sub-
sequently, the colour -removing solution is
brushed or sprayed on to the glass, it will
leave the latter clear.

All acid solutions are, of course, corrosive
to paper and cloth (but not to glass), as
are also, to a certain extent, bleaching -
powder solutions and solutions of sodium
hypochlorite. If, however, such solutions
are only allowed to act upon the fabric
for a few minutes, no harm will be done
by them. It is the prolonged action of
such solutions which harms fabrics.

BOOK RECEIVED

" Noral Paste for Paint." 56 pages. Pub-
lished by the Northern Aluminium Com-
pany, Limited, Bush House, Strand, W.C.2.

THE
book is, in effect, a survey of many

of the present and potential uses of
aluminium paint manufactured from paste.
The general benefits of an aluminium paint
are discussed and test results are quoted to
indicate the reasons for the rapid replace-
ment of aluminium powder as a metallic
paint pigment by the new paste.

The booklet is divided into about twelve
main sections dealing with the use of alu-
minium paste paint for the protection of
wood and metal, its value in painting
storage tanks and pipes, for the repservation
of steelwork, cement finishes, etc. Another
section of the book deals with aluminium
ink made from paste.

A useful concluding chapter contains a
list of recommended media for use with the
new paste. Practical guidance on the appli-
cation of the product under the various
categories is also given - in easily read
tabulated form.

Do You Really
Want Muscle ?
* " I Guarantee
to Transform your
Body and Give
You the Physique
of a Champion."

EARLE LIEDERMAN
The Muscle Builder
"I have re -built the bodies of 400,000 men.
Let me build you Mighty Muscles."
Do you really want a big, virile body and the powerful
physique of a champion? Of course you do! Well,
this is just what I am offering you I I make weak men
strong. I cannot fail. 400,000 successful students prove
my claim. I don't care -how weak you now are, I'll
transform you. I'll make you the strongest, healthiest,
keenest MAN and the most admired by all your friends
and acquaintances.

ONCE I WAS A WEAK-
LING-LOOK AT ME
NOW. WHAT I HAVE
DONE FOR MYSELF
AND 400,000 OTHERS
I CAN DO FOR YOU!
I will build up your chest so
that every breath shoots vim
and vigour throughout your
entire system. I'll put real
tough muscle on you from
your ears to your toes. I'll
give you the arms and legs of
a champion. I'll make you
a MAN-a Leader-admired
and envied by all.

APIIIML -

I
I
I
I

MUSCULAR
DEVELOPMENT
BVEARLEE.
LIEDERMAN

IMITION

SANDOW-the World's
Greatest Physical Cu
tori s t-reco tom ended my
System.

301- "WEEKLY
IS ALL I CHARGE
The Original Sandow
Expander given FREE
to every Stadent.
THIS BOOK

FREE
Lavishly illustrated with
dozens of full -page photo.
graphs of myself and
pupils, it will inspire and
thrill you. Send coupon
for your copy now --AT
ONCE. Don't delay
another moment. There's

z. no cost or obligation.
msw mow =

EARLE LIEDERMAN PhyslitarrIrsrtrultion
Universal Institute of Physical Culture, Limited
(Dept. P.R.1), Ocean Chambers, 54 Deansgate,

... .

Manchester 3
Please send by return my FREE copy of your
new book "Muscular Development." No cost.
No obligation.

Name

Address

fy

I

I
* 1 INN SPEW _II
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That fine high -gloss finish which every woodworker desires to see
upon his handiwork is more easily obtained by using " Varnene," the
finer oil varnish stain.
No skill is required to obtain a perfect finish with " Varnene." After
your work has been smoothed down with sandpaper, " Varnene"
will Stain and varnish it in one operation. The stain sinks deeply
into the wood, leaving the varnish 'to provide a high gloss through
which the natural beauty of grain and figuring in the wood is clearly
apparent. The fluidity of " Varnene " ensures easy and even applica-
tion, and the uniform distribution of colour essential to a high-
class finish.
The extremely hard-wearing properties of " Varnene " ensure a
surface which will not readily chip or scratch.
In Dark Oak, Walnut, Mahogany, Light Oak, Ebony Black and
Clear /Colourless) Varnish. From Handicraft Stockists, Iron-

mongers, Oilmen, Grocery and General Dealers.
TINS 6d., I/- & 1/6.

VARNENE
The finer OIL VARNISH STAIN

Chiswick Products, Ltd., London, W.4.
VIDOI 37

"WILCO" ELECTRIC BOAT MOTOR
The famous "Wilco" MOTODYNE
is excellent for speed boats, models,

Post 6d. ' etc. Owing to
the very lowf, r 3.14,40 current eon-

.- II IIIII , , sumption
' .7!.__..leeseefailwirgot,

Larger practical results
model are obtainable
11/6 from flash -lamp

Post an.. battery.

7/9

COPPER WIRE 1 lb. for 2/6
for
2 lbs. for 4/6

lbs. 5/6
Lay in a stock of useful alms of Instrument Wire. We have about a
ton for disposal cheap. Double and Single cotton covered, also
Silk covered in various gauges, etc. Prices quoted include carriage
and are for assorted sixes. Ideal for making various connections
for motors, bulbs, etc., also for winding coils. 44 -pope Electrical
Catalogue seta FREE with every order or for 4d. in stamps.

L. WILKINSON, ro ocwr :y io1nrdd,d iruormrebye.

BE TALLER THIS SPRING
with the aid of a 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

(Wilts.) writes: b"oS
nRceEE:

A. L.
I started

your Treatment I have gained 3
inches in height." Act now i Full
particulars xitd. Sample yid. Book
on height improvement 3d., stamps
or P.O. only. Sent under plain

sealed cover. Colonial Air Mail reply x/- extra.

THE CHALLONER CO. (late Bond St.), Dept. P37,
Laboratory and Works, Hyde Heath, Amersham, Bucks.

On London County Council's Requisition ListTIPS FOR TURNERS
By W. F. Watson. The Practical Handbook that TEACHES
Turning, Screw -Cutting, Micrometer Reading. How to make and
grind Turning and Boring Tools. Twenty pages of useful tables.
Se. 6d. (24. postage).
MANUAL PRESS, (P.M.) 10 CROFTON ROAD, LONDON, S.E .6

THE TECHNIQUE OF THE
WATCH TRICK

(Continued from page 329)
will appear to have come from inside it ; the
illusion being completed by the fact of its
being tied round the neck of the toy.

For this trick half a dozen boxes are
ample, as too many would mean having so
much ribbon to stretch across them all that
it would allow the watch to dangle below
the smallest box. The boxes, too, should be
of good size and fairly deep to give plenty
'of cover. Their size is, of course, accounted
for by the presence of the teddy -bear in the
smallest box, which it completely fills.

Finally, here is a method of producing the
watch from the innermost of a nest of boxes,
all of which have first of all been shown
empty.

Fig. 11 illustrates the main part of the
secret. The smallest box of the nest has the
bottom divided and hinged to fold up inside
the box. There is a lining fitting easily but
closely, into this box as shown in Fig. 12.
A small piece of flat clock spring attached
to one side of the lining ensures its remaining
in place and not falling out.

The boxes are stacked one upon the
other, the largest at the bottom. The false
lining rests inside the second or middle box
of the three. The watch having been
secured and hidden in the hand, the top box
is picked up and the lid of the next one
opened. While the smallest box is being
shown empty the watch is allowed td drop
into the lining concealed in the second box.
The small box is then closed and placed in-
side the next larger box, when it goes over
the lining as shown in Fig. 12. The other
boxes are omitted from this photograph to
make the working clearer.

The lid of the second box is now closed
and fastened and the boxes placed into the
largest box. In doing this the large box
may be allowed to be seen empty, but it is
not wise to draw direct attention to the fact
or someone may wonder why you did not
show the second box empty.

At the end of the trick it is only necessary
to open the boxes and lift out the ones inside
until you come to the smallest box. This
will, of course, bring its lining with it and
inside this lining will be the borrowed watch.

Last of all is a rather sensational produc-
tion of a borrowed watch. The smashed -up
pieces of watch are stuffed into the mouth
of a tin cone fitted to the barrel of a cap
pistol and fired at a small target held by an
assistant. As the shot is heard the
borrowed watch is seen swinging on a hook
attached to the bull's-eye of the target.

The metal cone on the cap pistol is
simply a piece of tin soldered up into a
funnel to take the pieces of watch. There is
no trick about it and the pieces just stay
where they are as after the appearance of the
watch no more interest will attach to them
or to the pistol. The target is of wood and
the centre is cut out. This centre disc is
pivoted at the sides, and a small but
powerful spring is attached to make the disc
spin round when released. There is a stop
on the disc and a catch to release it, all of
which are clearly shown in Fig. 13. The
watch, having been passed off to the assist-
ant, by giving it to him under cover of
taking some other article from him, he
hangs it on the hook at the top of the pivoted
disc. In due course he brings on the target,
holding it facing flatly to the audience. As
the pistol is fired he presses down the release
catch, the bull's-eye spins round so rapidly
that its movement is unnoticed and there is
the watch hanging on the target. Refer-
ence to Fig. 14 will show the watch in the
act of making its appearance.

Keep
a

tube
handy!

* for all purposes where a really powerful
adhesive Is required. Indispensable for
model -making, cabinet work and all jobs
about the house and workshop. Available
everywhere in tubes 2d., 6d., and 9d.
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Made by the Proprietors of Stephens' Inks,
57, Aldersgate Street, London, E.C.i

ALWAYS READY TO USE

ARE YOU KEEN ON . . . I
CHEMISTRY ?
If so, write now for our free Catalogue
of Laboratory Equipment, which con-
tains also a full range of Apparatus
and Chemicals.

SETS FROM

216 TO 105 flm
(CARRIAGE PAID)

To meet the requirements of every student.

BECK(scientific Dept. A), 60 High St.
Stoke Newington, L ondon, N.16.

Booklet of Tested Experiments 6d. post free

PROTRUDING
EARS Ds

ORO. a simple remedy, sets them
in position immediately. INVI-
SIBLE, comfortable, and harm-
less, used any time by adults and
children. Endorsed by physicians
and users as the best method for
correcting this disfigurement.
Write for free booklet and testi-
monials to :-M. TRILETY
(R120).45 Hatton Garden, Loudon, E.C.1.'AUTO ENGINES

Brand new 98 -cc. Engines, complete with
Magnetos, Plug, Exhaust Box, Drive, etc.
All bench and brake tested by the makers.
Listed at £9. Offered at 55/-. Suitable for

c
driving machinery, lawn mower, airompressors,dynamos,etc.,etc.

Made
originally for motor -assisted cycles.

We are the biggest and best firm for the new motorised cycles from
18 gns. cash. Second -band Cyc Autos from 8 gns. cash.

Terms from 472 weekly.

GEORGE GROSI6:,141NO:E CIRCUS

LUTON MINOR
with 35-h.p. LUTON ANZANI, Dual
Ignition, Starter, £225. Materials,
MO. Semi - manufactured, £75.

Blue Prints, 25.
LUTON AIRCRAFT LTD., Muth Works, Gerrards:Cross.
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BUY, EXCHANGE OR SELL
Advertisements are accepted for these columns at 3d. per word (minimum 12 words at 3s.-advertisements of less than 12 words are
charged at the minimum rate of 3s.), subject to a discount of 2f% 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.

BUSINESS OPPORTUNITIES
" INFORMATION " DIRECTORY, where to

buy anything. " MONEY -MAKING " book cata-
logue, FORMULA lists, interesting literature,
PROFITABLE ideas. All for 1/-. 500 MAIL
ORDER COURSES, sample, 2/-. CONJURING
apparatus and books. Lists, 2d.-" TECHNOCRAFT,"
41, Longford Place, Manchester 14.

CANOES
BOAT & CANOE.-Constructor Kits from 25/-.

Complete craft from 45/-. Second-hand bargains.
List stamp. Trade also. Meta -Craft (P) Ltd., Christ-
church.

CINEMATOGRAPHY
FILMS, 35 mm. every description, from 5s. Hire

programmes 7/6.-Baers, 176 Wardour Street, W.I.

ART -CINE FILMS. Exclusive 9.5 -mm. and
16 -mm. Projectors from 35/-. Cine Cameras 75/-.
Used Bargains. Part Exchanges. Catalogue Free.
-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," 57, Lancaster Road, Leytonstone, E.11.

WANTED IMMEDIATELY for CASH-Small
lathes, precision tools, fractional A.C. motors-
Microscopes, telescopes, binoculars-Modern cameras
and enlargers-Home-cine films, cameras and pro-
jectors. Highest cash prices paid.-FRANK, 67,
Saltmarket, Glasgow.

CLOCK MOVEMENTS
CLOCK MOVEMENTS of every description ready

for cases. Lists and hints on case making post free.-
Needham, 25 Stratton Road, Manchester, 16.

ELECTRICAL
STOCKTAKING BARGAINS.-Surplue Elec-

trical Plant Battery Chargers, 1 & 3 phase Motors,
Polishing Grinders, D.C. Motors, Generators, Con-
verters, Oil Circuit Breakers, 35 mm. Cinematograph.
All Equipment fully guaranteed. Lists FREE.-
EASCO, 18, Brixton Road, S.W.9.

t-h.p. A.C. MOTORS. REPULSION INDUC-
TION 200-240 volts, 50 cycles, 1212/6 each. D.C.
11/2/B.-Johnson Engineering, 86 Great Portland
Street, W.1.

SUPER A.C. MOTORS. Brand New, Ty, h.p.,
30/-; h.p., 38/6 ; h.p., 38/6 ; h.p., 55/-; larger
sizes. Electric Tools, Machines, Pumps, Compressors,
etc.-John P. Steel, Clyde Street Mills, Bingley.

BATTERY CHARGERS, all outputs. 15 volt
1 amp., 35/-. Light fittings and everything electrical
supplied. Lists free. -68, Salop Road, London, E.17.

ENGINEERING
MODEL parts machined, Light Engineering Re-

pairs. Estimates free.-LEWIS GATENBY, En-
gineer, 17 Thornton Lodge Road, Huddersfield.

THE WESLEY SERVICE AIR RIFLE Mdl
NO LICENSE REQUIRED TO OURCHASE

WRITE FOR
DESCRIPTIVE
P Ocoee Rooks,

Rabbits, Rat.,
Sparrows and similar

rermla can be destroyed by this
extremely accurate and powerful Air Rifle

Ideal for Target Prutivt.
LIBRE 22.177 With k-arsight and Peepsight

WESLEY a SCOTT Ed. 106 WEAMAN STREET, BIRMINGHAM,

WORLD'S GREATEST

MUSCLE BUILDING
Guarantee

You are positively Guaranteed Robust Realm,
Doubled Strength and 10-25" more muscle in
30 days or your money returned in full. The
famous 4 -in -1 Course consists of four great
courses in one, yet costs only post free.
It has been proved-(1) the most effective
HEALTH and ENERGY system ever devised ;
(2) It quickly builds NORMAL WEIGHT and
VIRILE MANHOOD

.

(3) It develops a Strong
Will, rigid SELF-CONTROL ; and (4) It in-
cludes an amazing SUCCESS and PERSONAL
MAGNETISM Course. Complete Course 5/ -

or send 2/6 now and 2/9 when satisfied.
Atoll S. rower Further details sent privately under plain cover

(London)

INSTITUTE OF PHYSICAL CULTURE,
ZB (M.P.), Dean Road, London, N.W.2.

FOYLE S
Booksellers To The World

Enrolments taken for the Scientific Book Club

119-125 CHARING CROSS RD., LONDON, WAS
Telephone: Gerrard 5660 (14 lines)

INVENTORS
VALUABLE GUIDE

General Advice Free. POST FREE ed.

CHATWIN & CO. Est. 1880

Regd. Patent, Design and Trade Mark Agents for
all countries.

253 (D) Gray's Inn Road, London, W.C.1

The 'ADEPT' Bench Hand Shaper
Length of stroke of ram, 31 ins. ; Length of
cross travel of slide, 3 ina. ; Size of Table,
41 ins. x 4 ins.; Rise and fall of Table,2ins.;
Vertical feed of tool elide, If Los. ; Mazi
mum distance between tool and table, 3 ins.;
Weight, 18 lb. Also the 'Adept' No. 2 B.H.

Shaper, 61 -in. stroke. Price 26-9-6.
Manufactured by

F. W. PORTA SS
SELLERS STREET. sit EPP I ELD

You NEED this
D.E. MOTO TOOL

an Electric High Speed haw 1
grinder, file, router, etc., that

SAVES TIME. EFFORT &
EXPENSE. Faster, easier awl
more accurate. Nothing on the
market to touch it at 63/- nett.
Bend for detailed specification
NOW and be up to the minute.

JOHN P. S. STEEL
Clyde Street Mills, Bingley.

MAKE MORE MONEY
13 to £6 weekly can be earned at home in a wonderful
business of your own. No matter where you live you
can commence to make money in your spare or whole
time. No risk, canvassing 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

OUR ADVICE BUREAU
COUPON

This coupon is available until March 31st,1938, and
must be attached to all letters containing queries,
together with 3 penny stamps. A stamped

addressed envelope must also be enclosed.
PRACTICAL MECHANICS, MARCH, 1938.

LITERATURE

CALVERTS MECHANICS YEAR BOOK, 1938.
Over 190 pages. Illustrated Workshop Hints and
Calculations. 8d. post free.-Endsor & Co., Progress
House, 75 Wood Street, Manchester, 3.

AERO ENGINEERING. Complete. Suitabld for
binding. Offers, 9, Springville Terrace, Idle, Bradford,
Yorks.

METAL WORK
MAKE METAL TOYS. Easy, profitable with

" Success " moulds. Lists Free. Complete trial
mould, 1 /6.-LEE'S, 1 Birkin Avenue, NOTTINGHAM.

MICROSCOPY
THE MICROSCOPE. The British Journal of

Microscopy and Photomicrography, ls. monthly. All
Newsagents, or ls. ld., post free, from The Microscope,
20/21 Took's Court, London, E.C.4.

MICROSCOPIC 8BJECTS-unmounted, pre-
pared. Assorted packet, 2/-. Mounted Slides stocked.
-LENG, 183, Manchester Drive, Leigh -on -Sea.

MICROSCOPES, TELESCOPES, PRISM
GLASSES, LENSES. All Optical instruments.
Repairs, etc.-MACKETT & COMPANY, MFG.
OPTICIANS & ENGINEERS, 51 Millers Road,
BRIGHTON.

MISCELLANEOUS
LABORATORY MICROSCOPES 27/6 ! See

illustration on page 342. Exceptional bargains.
Triple nosepiece revolving objectives 100, 200, 300
diameters. Rack and pinion focusing. Superb precision
instruments with every refinement. Brass body.
Inclinable claw -foot stand with adjustable mirror, etc.
In case with slides and operating instructions. Suitable
for elementary or advanced research. Supplied to
works, college and school laboratories, etc. Special
purchase limited stock. Sent per registered post paid
p.o.s 27/6 or send 4d. stamps for actual photographs
and detailed report.-Below.

ASTRONOMICAL TELESCOPE OUTFITS
5/6 ! ! Improved kit employing high-grade German
lenses. Unsurpassed value. Comprising :
aperture objective at 314 in. Mean focus with brass
cell. Superior eyepieces with tubes. Suitable for
viewing nebulas, planets, etc. Two celestial, magni-
fication 35 and 50 diameters. One terrestrial 12 dia-
meters for day use. In compartment box with illus-
trated instructions.-Below.

GIANT TORCHES, 2,000tFOOT BEAM
Largest practical electric torch ever made. 3i -in.
parabola reflector. Adjustable spot focusing. Com-
plete with 5 batteries. Beautiful nickel finish. 6/9. --
Below.

FIRE EXTINGUISHERS, 5/- COMPLETE 1!
Special C.T.C. filling. Red cylinder 21 -in. dia. Im-
possible to obtain more effective fluid. Designed for
aeroplanes, cars, garages, laboratories, etc.-Below.

4 -VOLT UNIVERSAL ELECTRIC MOTORS.
6,000 r.p.m. Complete kit of parts easily assembled.
With illustrated instructions in box. 1/- each, 2 for 1/9.

ALL INSTRUMENTS POST FREE. C.W.O.
C.O.D. charges extra. Postage extra abroad.-J. K. M.
Holmes, Scientific Instrument Dealer, Dept. PM4,
" Vizcaya," Wolveleigh, Gosforth, Northumberland.

" PHOTO-ENGRAVING."-A practical Hand-
book with complete set of materials for engraving
printing blocks, 4/6.-Industries, 2 Waldegrave Park.
Twickenham.

INTERNATIONAL TRAINS AND AIRCRAFT.
Second-hand catalogue Free. Stockists all makes. Ex-
changes. Complete sets with whistle from 47/6d.-1,
Leigham Court Road, Streatham 8948.

A SELF-SUSTAINING WINCH, without ratchets,
pawls or gear wheels, hundreds of thousands in use. --
London Electric Firm, Croydon.

PRESS TOOLS, Small Metal Stampings, any fine
mechanical work undertaken.-VOKES, 60, Glouces-
ter Way, E.C.1.
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BUY, EXCHANGE OR SELL
MODELS SITUATIONS VACANT (contd.)

STEEL TUBING, seamless, % in. to 41 in., A in.
to 1 in. thick. Please say lengths you cut to.-Cotes,
28 Church Walk, Brentford, Middlesex.

EVERYTHING FOR electrical rewinds and re-
pairs. Screws, nuts, and washers for model engineers,
Lists free.-Lumen Electric Co., Litherland, Liverpool.
21.

FOR MODEL AND EXPERIMENTAL WORK
send your requirements to --Models, 1 Waverley
Place, Salisbury, Wilts.

MODEL ENGINES
AERO ENGINE SETS.-Baby aero castings as

low as 5/9. Tiptop 4-h.p. sets, water or air-cooled 9/9.
Charging dynamos, ball -bearing enclosed, from 8 amps.,.
15/-. Boat propellers, tubes, fittings. Castings made
in any metal. Instructive, interesting catalogue 3d.
Write-Butler's, Profit -Sharing Works, Wade Street.
Littleover, Derby.

MONEY -MAKING OPPORTUNITIES
MONEY -MAKING AGENCY for anyone. Large

profits, also bonus. Particulars free.-Richfords Ltd.,
8a, Snow Hill, London.

MUSICAL INSTRUMENTS
BAND GUIDE. Hints °pope 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.

PATENTS AND INVENTIONS
WE SUCCESSFULLY SELL inventions, patented

and unpatented. Write for proof, and tell us what you
have for sale.-Chartered Institute of American
Inventors, Dept. 104, Washington, D.C., U.S.A.

HOW TO MARKET INVENTIONS. Write
Technical -Commercial Services. -2 The Parade, Somp-
ting, Sussex.

PHOTOGRAPHY
" PANTOGRAPHS " make large accurate draw-

ings from small photographs, printed drawings, etc.,
easily. 1/ -.-Cooke, 33 Hawthorn Road, Levenshulme,
Manchester.

g5Hfiworth, good, cheap Photo Materials, Films,
'Plates, Cards, Papers, Chemicals, Catalogue

and 4 Samples free.-Hackett's Worki, 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 developers ever put on the
market. Makes two pints strong developer. 6d. each,
6 for 2/3, 12 for 4/-. Post free.-Hackett's Works,
July Road, Liverpool 6.

SITUATIONS VACANT
G.P.O. ENGINEERING DEPT. (no experience

required). Commencing £3/13/0 per week. Age 18-23.
Excellent prospects. Free details of Entrance Exam.
from B.I.E.T. (Dept. 579), 17-19 Stratford Place,
London, W.I.

DO YOU WANT A PROFITABLE BUSINESS
OF YOUR OWN? We show you exactly how to
start and run a business with little capital from your
own address. No office, shop or experience is necessary.
You receive working details of 201 profit -earning
businesses from which to make an immediate start.
No risks. No waiting. Results are sure. Just send
a p.c. to-day-NOW-for fully descriptive book to
Business Service Institute (Dept. 333W), 6 Carmelite
Street, London, E.C.4.

G.P.O. ENGINEERING. Exceptional opportun-
ities for young men age 18-23. Commence £3 13s.
per week, increasing to over £12 weekly. No experi-
ence required. FREE details of entrance require-
ments from C.C. (Dept. 275), 335, High Holborn,
W.C.1.

3" GENUINE PORTASS
LATHES

L

74,

Model 'S'

Portass 3" Back Geared
Screw Cutting Lathe

Usual Price £6 .16 . 0
Reduced for JD_ 3.1 5s.
short hole to alho
MONEY RETURNED IF YOU
ARE NOT DELIGHTED.

Extra to take 18" between
centres 15/6. Compound
Rest 15/6 extra. Crate 2/6.

Portass Lathe & Machine
Road, Sheffield, 7

Stamp
Please for

List

Model 'C'
3' Plain Lathe.

Crate 2/- 55/ -
Tool Co., Buttermere
ACTUAL MAKERS

CHARGE IT
AT HOME

with a "SILEX" Battery
Charger. Cheap to run.
Model 252 runs 200 hours for 1
unit of electricity. Prices :
amp. 8/6 ; 1 amp. 12/6 ; 2 amps.
16/6 ; 3 amps. 25/-, post free.
Special Car Battery Models, 6 v.
25/.; 12 v. 30/-; Charging Rate,
2 amps. Commercial Charger,
for 1 to 14, 2-v. cells, with am-
meter, switches, etc., 50/-;
others quoted for. H.T. Accu-
mulator Charger, 150 v., 250
M/A, complete, 35/-. Combined H.T. Eliminator and l-
amp. Charger, 25/-. All above complete in strong steel
cases with metal rectifiers, robust mains transformers,
mains flex, adaptor, and insulated output terminals;
guaranteed 2 years. SEND 3d. for Real PHOTO, or have
any unit on 7 days' FREE TRIAL. Please state Mains
Voltage when ordering.

BRIGHTON RADIO SERVICE,
34 Middle Street, Brighton.

WITH WONDERFUL
NEU - VITA Appliance
Which attacks the source
of all causes of deafness,
head noises, etc. Quick relief
-safe-simple. Nothing to
wear. No humbug. No
Drums. Phones. Batteries or
Wires. Write for free booklet
describing the "Neu -Vita "
patented appliance and the
new method of preventing and relieving ear troubles.

NEU-VITA
(Dept. IF.). 363, Central Buildings,

London Bridge, London, S.E.1.

F'cep. 4to. 200 pp. Profusely Illustrated. Net 716.

THE

ELECTRICAL HANDICRAFTSMAN

and EXPERIMENTER'S MANUAL
By

H. R. LANGMAN and J. H. MOORE
A new practical vade-mecum for experi-
menters, inventors, students, and all interested
in the construction of electrical mechanisms,
appliances, and experimental apparatus ;
containing hitherto unpublished particulars of
various contrivances of universal interest.
The Technical Press Ltd., 5, Ave Maria Lane, E.C.4.

MECHANICAL TOY FACTORY requires well -
experienced, technically trained man for the purpose
of making mechanisms and models of articles for mass
production. Write-Box No. 130, c/o " Practical
Mechanics."

DRAUGHTSMEN. Numerous vacancies in En-
gineering, Building, G.P.O., etc., for men age 17-40.
Experience unnecessary if willing -to learn. Details of
openings, salaries, etc., FREE on application to N.I.E.
(Dept. 372), Staple Inn Bldgs., W.C.1.

WIRELESS CAREERS
Increased Salaries and Pensions make Radio a profit-
able and interesting profession. We train students
for all branches and guarantee appointments.
Britain's leading Colleges. Boarders accepted. Write

for free prospectus.

WIRELESS COLLEGE,
COLWYN BAY

or Wireless College, Calmore, Southampton.

STAMPS

FREE 11 Twenty Unused Colonials. " Neurope,"
lid. Fifty for 100.-G. H. Barnett, Limington,
Somerset.

FOUND STORED AWAY, Quantity of Stamps,
want to get rid of-willingly dispose at 2/- per 300.
R. D. M. G. Postal Distributors- 180, Upper High
Street, Guildford.

TOOLS

GRAYSON'S Glass -boring Outfits and Tube.
Cutters avoid risk.-Below.

DRILLS, Taps, Dies, Files, Chisels and Punches.
Best quality at keenest prices.-Grayson & Company,
800 Campo Lane, Sheffield.

DRILLS, best quality up to 4", 30 assorted 6/-.
Post 6d.-Marchant, 17, Queensbury Road, N.W.9.

MYFORD 34 and 34 inch LATHES. Accurate and
dependable-CHAMPIONSHIP AWARD LONDON
MODEL ENGINEER EXHIBITION was given to
Exhibit made on MYFORD LATHE. LISTS.-
Myford Engineering Company Ltd., Beeston, Notts.

BRAND NEW POWER TOOLS of quality.
10" Bandsaws, 54/-. Jigsaws, 22/6. Planing Machines,
80/-. Bench Drills, 11/-. Circular Saws, from 25/-.
3", S.C. Toolroom Lathes, from £4 16s. New 1"
Chromium Plated Micrometers, 12/6. Electric Drills,
32/6. Grinders, Spray Plants, Guns, Air Compressors,
etc.-John P. Steel, Clyde St. Mills, BinOey.

3 -IN. CENTRE LATHES, from £5 16s., the finest
you can buy. List stamp.-QUEEN'S ENGINEER-
ING, 60, Queen's Roady.London, S.W.8.

WATCHMAKING

WATCH AND CLOCK REPAIRS. Everything
for the watch, clock and model maker. Large stock
of watches, clocks, and clock movements, etc. Whole-
sale prices. List 3d.-Blakiston & Co., Ainsdale,
Southport.

30 WATCH MOVEMENTS from gold watches,
8/6 all.- MERKEL, Watchmaker, Pilgrim Street,
Newcastle -on -Tyne.

WIRELESS

HEAR AMERICA, AUSTRALIA, JAPAN.
New Receivers with Valves, 19/6d. List Free. En-
quiries welcomed from Overseas.-BUCKLE, 63
Avenue Approach, Bury St. Edmunds.

WOODWORK
CABINET HARDWOODS, Oak, Mahogany, Ash,

Whitewood, Ply -woods, etc. Lowest Prices. Send
Cutting Lists. Planing free. Speciality Prime Jap
Oak, all thicknesses.-Wilfred Parr & Co., March
Works, Lancaster Road, Leytonstone, E.11.



FREE SERVICE

FOR READERS

READERS requiring infor-
mationl-t concerning goods

or services advertised in
PRACTICAL MECHANICS
should give names of Adver-
tisers from whom particulars
are desired. Any number of
names may be included and
we will obtain for you cata-
logues, lists, and any other in-
formation you may be wanting.
THERE IS NO CHARGE FOR
THIS SERVICE.

Readers desiring particulars from a
number of Advertisers will, by this
method, save time and postage. Half-
penny stamp only is required if your
envelope is left unsealed. If any Adver-
tiser stipulates that stamps or postal
orders are necessary before samples or
catalogues are sent, please enclose the
necessary amount with your instruc-
tions. You are cordially invited to
make lull use of this Service.

Post this to

ADVERT. SERVICE DEPT.,
PRACTICAL MECHANICS.

TOWER HOUSE, SOUTHAMPTON

STREET, STRAND, W.C.2

Please obtain and send to me
particulars from the Advertisers
in your March issue whose
names I give on list attached.

Advertiser Page No. Information Required

Attach sheet of paper, with par-
ticulars, and your name and
address (written in BLOCK
letters), with date, to this
announcement.

A vivid story of Aerial Warfare as
it Might be To-morrow-of London
invaded from the air-and of the
R.A.F. Mobilised and in Action.

IN THE
MARCH

7
MORE THRILLING

STORIES AND
AIR FEATURES

And all about
Britain's latest

Warplanes.

THIEF
Of all Newsagents and Bookstalls, or by post I Id.
from The Publisher, George Newnes, Ltd., Tower
House, Southampton Street, Strand, London, W.C.2

Increased in size

George Newnes Ltd.

All applications respecting Advertising in th's Publication should he addressed to the ADVERTISEMENT MANAGER, GEORGE NEWNES LTD.,
Tower House, Southampton Street, Strand, London, W.C.2. Telephone : Temple Bar 4363.



`Give lkfellYour Measure and rii Prove
in the First 7 Days

You Can Have a Body Like Miner
No other Physical Instructor
in the World has ever DARED
make such an offer !

'LL give you PROOF in' 7 days that I can turn you,
too, into a man of might and muscle. Just think of it !
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 he proud to display
anywhere, anytime ! People will
notice the ruddy glow of health
in your face, the sparkle in your
clear eyes, your broad 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.

I've No Use For
Apparatus

I haven't any need for appara-
tus 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 ! Aie 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 cond itions that rob you
of the good times and the good things of life.

111111.11111111111.1Millill11111

141/2 IN.

CHEST
NATURAL

CHARLES ATLAS IV.
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

5 FT. 10 IN.

13 STONE.

GAINED 18 LBS.
" My chest has improved beyond
all expectations, as have my arms,
and I have gained 18 lbs. in weight."

-R. G. W.,. Chelmsford.

This is the latest photo of
CHARLES ATLAS, holder of
the title " The World's Most
Perfectly Developed Man,"
showing how he 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. so/C, I

Chandos
St., London
1.V.C.z. I

...1.01011=1.11,

CONSTIPATION OVERCOME
"Most delighted with results after
3 weeks. Am putting on weight
and constipation overcome, and in
every way I feel better."

-W. B. Rotherham.
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