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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 Business Methods
(Eng.)

B.Sc. (Estate Management)
Building, Architecture, and Clerk or

Works
Builders' Quantities
Cambridge Senior School Certificate
Civil Engineering
Civil Service
All Commercial Subjects
Commercial Art
Concrete and Structural Engineering

Draughtsmanship. All branches
Engineering. All branches. subjects

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

Preceptors, College of
Press Tool Work
Pumps and Pumping Machine*.
Radio Communication
Radio Service Engineering
Road Making and Maintenance
Salesmanship, I.S.M.A.
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
WirelessTelegraphy 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
nd then put in the features.

There are hundreds of openings in connection with
Humorous Papers, Advertisement Drawing,
Posters, Calendars, Catalogues, Textile Designs,
Book Illustrations, etc.

op per cent. of Commercial Art Work is done by "Fret
Lance Artists " who do their work at home and sell It to the
highest bidders. Many Commerefai 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 how
to make buyers want what you draw. Many of our students
who originally took up Commercial Art as a hobby have
since turned it into a full-time paying profession with
studio and staff of assistant artists; there is no limit to
the possibilities. Let us send full particulars for a FREE
TRIAL and details of our course for your inspection.
You will be under no obligation whatever.

(74-,c-14%-cAc-(< 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 I2 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.

Dept, 76, THE BENNETT COLLEGE, SHEFFIELD

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

HIMSELF

JOURNALISM
Short Story, Novel and Play

Writing
There is money and pleasure In Journalism and in Story
Writing. No apprenticeship, no pupilage, no examina-
tions, no outfit necessary. Writing for newspapers,
novels or pictures 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 training 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

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.,

PLEASE WRITE IN BLOCK LETTERS.

Name

Address
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SHERLOCK HOLMES SC/V...
IIutuce
ateveveq
RADIO Or ELECTRICAL

in your HOME
WORKSHOP or

GARAGE"

Why waste time tracing faults when a PIFCO ROTAMETER
De Luxe will find the trouble in a matter of seconds?

This PIFCO ROTA -
METER De Luxe abol-
ishes old-time hit-or-miss
methods of fault-finding;
with it, any amateur
electrician can swiftly
and surely trace elec-
trical faults in radios,
vacuum cleaners, irons,
clocks, bells, house light-
ing systems, automobile
ignition and lighting
circuits, etc. In fact,
faults in everything elec-
trical immediately re-
spond to the magic touch
of the PIFCO ROTA -
METER De Luxe.

RANGES
3-5 volts
3-20 volts
0-100 volts
0-400 volts
0-10 mA
0-50 mA
0-250 mA
Resist valve test
Plug-in test for valves

Complete in velvet -lined
case with testing leafs.

ROTAMETER
EIGHT RANGES

-5 Volts 0.i0 mA0
20 0-50

0 ,50
0 400 0 250

.O4 C')NT,NtlITY TEST, RESIST TEST
HOWE,

iNStCABLqIN elf cwt SOCK,S

IPIECO ALL -IN -ONE
AC/DC RADIOMETER
The only instrument of its kind in the world for
making both A.C. and D.C. tests.

RANGES
0-6 volts. 0-240 volts. 0-30 mA. Filament and
Resistance Test, and socket for plug-in test for
valves. 8,000 ohms Resistance. Complete
with two 15 -inch flex cables. Fitted with
P!FCO DRY CELL. Your regular dealer can

supply you, or write:

PIFCO LTD., WATLING STREET, MANCHESTER.
London Address: 58, City Road, E.C.

INEUCIED

THE SHERLOCK HOLMES

OF RADIO
*Pf

OTAMETERSondRADIOMETERS
IFCO ON THE SPOT WILL TRACE YOUR TROUBLES LINE A SHOT

SHEET -METAL
WORK

This entirely new and practical book deals fully
with present-day methods adopted by Sheet -Metal
Workers in the most up-to-date factories in the country.
It includes not only a sound working knowledge of
all the long-established workshop methods, but also
describes in detail the most recent developments,
especially those employed in Aeroplane and Auto-
mobile Manufacture. It also contains valuable chapters
on Plastics and Plastic Processes. "Sheet -Metal
Work," while essentially a practical book for the
practical man, will also be found invaluable by anyone
connected in any way with the Trade, as a reference
work and as a means of brushing up his knowledge.

THE AUTHOR
The author is Mr. F. Homer, who needs no introduction

to those in the Engineering Trade. He has been assisted by
eight recognised experts and the work has been 'edited by
Mr. A. Regnauld, B.Sc. (England), A.R.C.Sc., M.I.E.E., who
is the Senior Lecturer at Faraday House Engineering College.

SOME OF THE SUBJECTS
The principles of Sheet -Metal Woiking, Sheet -Iron and other

Sheet -Metals, Preparation of Sheets, Aluminium Working,
Copper Working, Lead and Zinc Working, Art -Metal Work,
Tinsmiths Work, Plastics, Shearing, Machines, Punching
Machines, Bending and Forming Machines, Power Presses,
Sheet -Metal Factories, Useful Data, Blanking Presses, Coin-
ing and Other Presses, Machines for Miscellaneous Operations,
Dies used in Presses, Drawing Dies and their Operation, Dies
for Bending, Die -making, Plakic Processes, Resistance
Welding, Oxy-acetylene Welding, Electric Arc Welding,
Spot Welding, Soldering and Brazing, Portable Tools, Machines
for Can Manufacture, Finishing Processes, Spinning Lathes
and Processes, Mass Production.

ILLUSTRATIONS
The work is profusely illustrated, it contains over seven

hundred illustrations in the text in addition to 24 full -page
plates. All the illustrations have been chosen for their
practical value in helping the reader to follow 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 " Sheet Metal Work."

Name
Send this form in unsealed envelope (1/2d. stamp)

or a postcard.

Address

BB. 15
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AMBITIOUS ENGINEERS
THIS IMPORTANT HANDBOOK

ON

SUCCESSFUL ENGINEERING CAREERS

FREE ON REQUEST
After months of intensive effort and research, we are
pleased to announce that the New edition of our Hand-
book, " ENGINEERING OPPORTUNITIES," is now
out of the publishers' hands and ready for free dis-
tribution. Containing 268 pages of practical guidance.
this book is, beyond argument, the finest and mos.
complete handbook on Successful Engineering Careers
ever compiled. It is a book that should be on the book.
shelf of every person interested in engineering, what
ever his age, position or experience.

The Handbook contains, among other intensely in-
teresting matter, details of B.Sc., A.M.I.E.E.,
A.M.I.Mech.E., A.M.I.E.E., A.M.I.A.E., A.M.I.W.T.,
A.M.I.R.E., CIVIL SERVICE, and other important
Engineering Examinations : outlines courses in all
branches of CIVIL, MECHANICAL, ELECTRICAL,
AUTOMOBILE, RADIO, TELEVISION and AERO-
NAUTICAL ENGINEERING, BUILDING, GOVERN-
MENT EMPLOYMENT, etc., and explains the unique
advantages of our Employment Department.

WE DEFINITELY GUARANTEE

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

you cannot afford to miss reading
" ENGINEERING OPPORTUN-

ITIES." In your own interests, we
advise you to write (or forward the'

I
BRITISH INSTITUTE OFcoupon) for your copy of this enlighten- 1

ing guide to well -paid posts-NOW. ENGINEERING TECHNOLOGY,.

There is no cost or obligation of any kind. i 410a, Shakespeare House,
17-19, Stratford Place, W.1.

Phase forward, Free of cost or obligation of any kind,

BRITISHINSTITUTE OF i your 268 -page Handbook, " ENGINEERING OPPORTUNITIES "

ENGINEERING TECHNOLOGY
I
1

NAME

a ADDRESS

410a, SHAKESPEARE HOUSE, I

-TEAROFF ME

17,18 & 19, STRATFORD PLACE, LONDON,W.1 .. - a . - I

FREE COUPON
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SUBSCRIPTION RATES

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

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

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

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

Copyright In all drawings, photographs, and
articles published in "Practical Mechanics"
is specifically reserved throughout the
countries signatory to the Berne Convention
and the U.S.A. Reproductions or imitations
of any of these are therefore expressly

forbidden.

Engineering Opportunities
THE recent crisis, now happily over,

I has served the useful purpose of
drawing the attention of the whole
country to the great need for skilled
people in all the creative branches of
industry, and by this term I am referring
not only to engineering, but to the
woodworking, building, and other
practical crafts. We must not blind
ourselves to the fact that this country is
short of skilled people, whilst it is some-
what over -weighted with executive
people who have nothing to execute.
I have before remarked that the failiire
of the apprenticeship system immedi-
ately after the last war has been re-
sponsible. No doubt in the wave of
enthusiasm which broke out when the
last war finished, people imagined that
we had put war behind us for all time.
Recent events have shown how mis-
placed was that notion and we are now
warned that we must re -arm on a war-
time basis to make our international
diplomacy effective. All shades of
political opinion, I think, are agreed upon
that, and I hope I shall not be accused
of raising political issues if I say that
the first thing we must do is to encour-
age people to take up those trades and
professions upon which rearmament
depends. If it is our intention to
encourage engineering, certain things
must be done at once, and not the least
important is that the terms of apprentice-
ship must be made attractive. I do not
regret my own apprenticeship period for
one moment, although, compared with
modern conditions, the hours seem
most fantastic. We started work at
6 o'clock in the morning, and we
finished at 7 o'clock at night. We could
legally claim only two days' holiday a
year-Christmas Day and Good Friday.
We were not allowed to have holidays
with pay, and a fairly heavy sum had
to be paid to the employer. The
full term of apprenticeship was usually
seven years, and the salary was 4s. a
week for the first year, with 2s. annual
rise, reaching 16s. a week in the last year.

I do not comment one way or the

PRACTICAL
MECHANICS

Editor : F. J. CAMM

VOL. VI. NOVEMBER, 1933. No. 62

Fair Comment
By The Editor

other on the fact that to -day we have
not only shortened the working day,
but we have shortened the number of
working days. There are now holidays
with pay, and conditions in all trades
have improved out of all recognition.
No doubt the workshop conditions
prior to this state of affairs needed
drastic remedies, but there is always the
risk that the pendulum may swing too
much the other way. It is, unfortunately,
very true that the average youth wishes
to start his business career at a high
salary and that he wishes to short-cut
the uninteresting jobs from which he
would gain considerable experience.
There seems to be a tendency to encour-
age the modern youth to believe that he
can start at the top of the ladder.

We must therefore encourage people
to become efficient by introducing some
system which has the advantages of the
apprenticeship system and none of the
disadvantages, and we must also demon-
strate that the well -paid positions are
available to those who have made
themselves qualified. If such a system
is introduced, the present tendency to
employ a man because influence is
exerted on his behalf, and irrespective
of his ability, must stop. The soldier
is taught that a field marshal's baton
reposes in his knapsack. We must
demonstrate that this is a fact and not a
piece of sententious flummery just a
form of words without sincerity behind
them. We must also see that from a
pecuniary point of view the skilled
individual is worthy of his hire.

Conditions have improved but there
has been the risk of improving them to
the point where the public believes
that they must do less work, and that
the less they do the more they must be
paid.

In the position in which the country
now finds itself, excellent opportunities
will exist for many years for those who
assiduously apply themselves to the task
of making themselves capable, and this
task is rendered the more easy now that
technical institutes and classes all over
the country bring the boon of educa-
tion within the means of all. The old
cry that education was the prerogative
of the rich does not apply to -day. The
country needs ability and is prepared to
pay those who can supply it. It is no
use expressing the will to do anything,
you must be able to do something really
well. The man who says he can do
anything, can usually do nothing.

Workshop Calculations, Tables
and Formulae

I N a preliminary announcement of my
new book last month, _the price was

wrongly stated as 2s. 6d. This should
be 3s. 6d. The book is, of course,
bound in cloth, printed on excellent
paper, and is specially designed for
fitters, turners, draughtsmen, mill-
wrights, foundrymen, tool makers,
technical students, and all those
engaged in the mechanical crafts.

"Practical Mechanics" Handbook
NOW that the presentation offer of

the above volume has closed, a
special bookstall edition has been produc-
ed at 6s. Copies are available from or
through any newsagent, or direct from
The Publisher, George Newnes, Ltd.,
" Tower House," Southampton Street,
Strand, W.C.2.

Index & Binding Case for. Vol. V
I NDEXES for Vol. V are now ready,

price by post 7-1d., and the binding
case, including title page and index, costs
3s. 6d. by post from The Publisher,
George Newnes, Ltd., "Tower House,"
Southampton Street, Strand, London,
W.C.2. I advise all reader to have their
issues bound; loose copies are easily
lost, borrowed, or mislaid. The in-
formation published in PRACTICAL

MECHANICS is well worth reserving for
future reference
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Fig. 1.-This sectional
view of a house shows a
complete Master and

Slave Clock system.
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N 7 he P .M Battery Clock:
In Last Month's Issue We Gave A Blueprint And

SL AVE
CLOCK

SL AVE
CLOCK y.

This Month We Explain How To Install Slave

_11_2U hta

h

THE Blue Print which we gave last
month explained how to make a
simple, but most reliable master

battery clock. Many hundreds of these
clocks are already under construction and
our preliminary supply of dials was soon
exhausted. If you are building the clock
you should obtain one of these dials by
sending Is. to the publisher, Geo. Newnes,
Ltd., Tower House, Southampton Street.
Strand, W.C.2.

The recent crisis brought a large demand
for battery clocks, for it was realised by
those who were using mains operated
clocks that in the event of a cut-off of the
electric mains supply they would have been
without a timepiece. In homes where the
electric supply is not available a battery
clock provides a solution to the problem
of clock winding, for our clock will run
for at least two years, from one pair of cells.

Unlike the synchronous mains clock
which cannot easily be adapted for such
purpose, our battery electric clock will
control a number of slave clocks through-
out the house, and this month we show how,
by adapting some cheap alarm timepieces,
you may instal in your home a complete
electric clock system controlled by the one
master clock, which, once adjusted to
correct time, will give you accurate time
in every room in the house.

The Works of the " Slave "
The first thing to obtain is an old clock.

Remove the spring and take out all the
cogs except the two behind the face. Fix
the frame of the clock together again and
replace the fingers if these have been re-
moved. It will be seen that when the knob,
which was for adjusting the fingers, is
turned, the fingers move round rapidly and
easily. This constitutes the mechanical
part of the clock.

A cog wheel must be made with sixty
teeth. This requires some care, but it may
be easily made, provided that the diameter

is large enough. Mark out on a sheet of
brass or mild steel about 1/16th thick, a
circle 3 in. in diameter. With the same
centre draw another circle 2f in. in dia-
meter and move this radius lt in. round,
marking on the circumference of the
smaller circle. This is divided up ir./ six
equal parts, each of which must be divided
up into ten equal parts. The teeth are cut
to the shape shown in Fig. 3, and are
trimmed off by using a three -cornered
file.

When the wheel is complete, it must
be soldered on to the shaft passing
through the clock.

The Electric Part of the Clock
The electric part of the clock con-

sists of a powerful electro-magnet.
Obtain two carriage bolts, if in., x 1 in.,
and file the heads flat. Cut a bracket
of soft iron and drill it to take the
carriage bolts. The holes should be
1 f in. apart. Fix the bolts in the
bracket and wrap them with insulating
tape. Wind the bolts with No. 24
D.C.C. wire, packing it on as neatly
and tightly as possible. Cut a strip
of spring steel for an armature and
leave a small lug projecting so that it
may be screwed on to the back of the
clock. Cut the back for the clock from
f in. wood and by means of the
brackets mount the clock in the
centre. (See Figs. 2 and 5.) The end
of the armature is bent at right angles
and the end is then bent again at right
angles to form a small hook. A piece of
soft iron is riveted to the armature strip
to aid the attraction of the magnets.
Mount the armature so that the small hook
engages with the wheel, and mount the
magnets so that they will easily attract the.
armature. The construction of the stops A
(Fig. 2) is clearly shown in Fig. 4. They
consist of 1 in. nuts and bolts, with the nuts
soldered to the metal brackets, and should

A stout art board dial can be obtained for Is., post free, from the publishers, Geo. Newnes, Ltd..
Tower House, Southampton Street, Strand, W.C.2.

be mounted in the position indicated. (See
Fig. 4.) The arm B is a strip of mild steel
cut and mounted as the armature. Two
terminals should be fixed on the back to
which the magnet coils are connected.

Testing the Clock
Test the clock as follows : Connect

it in series with two dry cells and a
morse tapper. Press the key and
adjust the stops so that the wheel
advances one tooth each time the
circuit is completed. The spring B
acts as a ratchet and, when the
current is switched off, the armature
springs back and the wheel remains
in its position. It will be seen that
for each tooth the wheel advances,
the finger moves on one minute.
This should be tested for all sixty
teeth.

On the spindle of the second finger
of the master clock, fix a contact
about 1 in. long. This may be a piece
of wire twisted round the shaft and

secured with a blob of solder. On the back
of the clock an insulated contact is fixed so
that once each minute the two contacts
meet. Solder a wire to the frame of the
clock and another to the insulated contact
and connect them in series with the clock
and two dry cells. (See Fig. 7.) Once each
minute the circuit is completed, and the
wheel advances one tooth and the minute
finger travels on one minute. Once the

60 TOOTH ORIPYNG ~ELMVPS MOUNTED ON N/NOTES
NAM) SP/LADLE

Fig 2.-A front view
of the slave clock show.

ing the construction.

clock is installed it
needs no attention,
except for the occa
sional renewing of the
batteries.

To finish the clock
off, build a case round
the " works " and
design and cut a suit-
able face, then stain
the whole a dark
brown.

Any number of these Fig. 3.-The cog wheel
clocks may, of course, is cut with 60 teeth.

..-
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The" Slave" Mechanism
Instructions For Making A Master Battery Clock.
Clocks, Each Controlled By The Master Clock

be operated from the " Master " clock
which was described last month, and the
only question is the carrying of the necessary
wires from master to the slaves. The
best arrangement will be found to include
all the slaves in parallel, that is, two wires
are run from the master to the furthest
slave, and branches taken from the two
wires to each clock as desired.

Chimes
If chiming or striking mechanism is

required, this will most conveniently be
arranged on the master clock, or in its
vicinity, although there is no reason why
the master should not be built (without the
small indicating clock at the top) and in-
stalled in a cellar or attic; out of the way,
and each room fitted with a slave: In this
case the striking or chiming mechanism
could be fitted in the required room or in the
hall. It is not proposed to give any actual
constructional details at this point for
installing a suitable chiming mechanism.
There are numerous different methods of
fitting such apparatus, which may be
electrically driven or clockwork operated,
the actual mechanism being set into
Operation by electrical means at the
required time.

Westminster chimes, consisting of ordin-
ary brass rods clamped to tune to the
required notes, constructed,
and the four hammers operated by a
rotating drum fitted with small projecting
fingers or cams. A small electric motor
could be set into operation for this purpose,
very little power being required. The small
dry cell would operate this. Alternatively,
large diameter brass tubing could be used
to provide heavy churefilike tones, and
hammers for these Could be power operat.id,
each by a small magnet or motor, the
individual motors or magnets being set
into operation through the medium of a
rotating contact maker, itself driven by a
small motor.

It should not be difficult to arrange a
small operated wheel on the lines shown in
Fig. 2, with contacts at the four quarters.
The hour -striking mechanism will, of course,
have to be separately controlled, owing to
the time taken when chiming the longer
hours, unless some scheme can be in-
corporated for giving continuous action on
the striking mechanism whilst the minute
wheel continues to move.

r/BRE BUSH
f "YRS/ft-RS

SOLDERED TO
CLOCH
FRAME

INSULATED
CONTACT r

WIRE
CONTACT

SECONDS
WHEEL

4.-How the stops are mounted.

Radio Interference
It will probably be found that every

time the contacts close in the Master or ,
slave clocks a `click' will be heard in the
loudspeaker if a radio set is in use. This
may be prevented by wiring a large
capacity condenser across the actual
contacts. A value of 2 or 4 mfd. will be
found quite suitable. This will also pre-
vent the points of the contacts from
becoming pitted due to the arc which
takes place. A lamp may, of course, be
used in place of the condenser, but the
latter component is to be preferred.
If it is desired to economise on the drain
on the dry batteries, these may be dis-
pensed with and the clock operated from
an ordinary battery trickle -charger. In
this case a really reliable charger should
be used, capable of giving an output of
about .8 amps at 6 volts. To avoid
damage to the. 'harger due to the back
E.M.F. which will take place when the
contacts are made and broken, it is
desirable that an artificial load shall be
applied to the charger. A very useful
load may be adopted by connecting an
old accumulator' across the terminals of
the charger (the cell being filled with
acid, of course), or alternatively, a large
capacity mansbridge condenser having a
capacity of 2,000 mfds.

Reliability
One of these clocks has been in use

HANDS

DIAL
WHEELS

0144.

BRACHETS

CLOCH
FRAME

DRIVING
WHEEL

.;ig. 5.-A side view of the slave clock.

for several years with a trickle charger
as the source of supply with a 2,000 mfd.
condenser (12 volt) across it, and no
trouble of any kind has been experienced.
The contacts have not been touched or
cleaned and the trickle charger still
functions perfectly. The charger was
actually screwed to the back board of the
Master clock behind the dial and a twin -
flex lead is taken from the back of the
clock to a mains socket on the wall near
it. Ordinary standard twin -laid bell
wire is used for connection between th3
various slaves and this is carried in the
picture rail in some rooms and along the
top of the skirting board in other cases
and is thus more or less invisible.

Fig. 6.-The master clock which was described last
month.

Fig. 7.-Wiring of the master contacts and slave clock
magnets.
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Watch Repairing
and Adjusting 3

Adjusting the balance and other vital
parts of the watch

THE balance, before being removed,
should be thoroughly examined, as it
is one, if not the most important part

of the watch. If the balance is not vibrat-
ing lead it around sufficiently with the
point of the tweezers to cause it to vibrate,
and watch the action. The balance wheel
should have no " up and down " movement
as it revolves, and when viewed from above
the, wheel should be perfectly circular.
Any irregularity in this direction will have
an adverse effect on the timekeeping.
The type of balance likely to give most
trouble in this way is the bi-metallic com-
pensation type-a balance consisting of two
metals fused together, usually brass and
steel, and having the rim cut right through
in two places to allow for expansion and
contraction to counteract changes of tem-
perature. Extreme care should be taken
with this type of balance as it is possible to
cause distortion even by handling. Few
balances are so badly damaged that they
will not respond to treatment with a pair
of tweezers or brass nosed pliers, but there
is really no cure for a balance which is very
much out of round ". A new balance is
the only remedy. Fig. 1 shows a plain
balance and a compensation balance.

Curb Pins
Examine also the clearance between the

arms of the balance wheel and the bottom
of the hairspring stud-the small detachable
block to which the end of the hairspring is
pinned-and the curb pins-the two pins

extra long balance screws from fouling it
when the watch is lying in a dial up position.

Endshake
The small amount of free space between

the ends of the pivot and the flat surface of

Fig: 1.-A

should be just clear of the other endstone.
In some cases it is possible to tell whether
a balance has endshake by turning the
movement first one way and then the other
way and listening to the drop of the
balance, the sound will be decidedly metallic.
With brass set jewels excessive endshake
can be corrected by reducing the shoulder
of the brass jewel setting. Whichever
setting is altered will depend to a certain
extent upon the position of the roller with
the pallet fork.

Adjusting the Jewels
If the upper disc of the roller is so near

the fork as to be likely to cause friction in
certain positions, the bottom jewel must be
raised. If the roller adjustments are
correct the top jewel should be lowered.
It is quite possible the jewel screws will not
keep the endpiece tight after such an
alteration. The" quickest and neatest way
to overcome this trouble is to select a new

compensation balance and a plain balance

the endstones is known as endshake-in
the case of ordinary train wheels between
the, shoulder of the pivot and the jewel hole
-and correct endshake is an important
condition in any watch.

Too much endshake is as great an evil as
no endshake. Very little of the jewel hole

in the regulator. Little trouble is likely
with curb pins consisting of the two pin
type, but the type which consists of one
pin and a movable block often called the
boot -piece from its shape needs more careful
attention. Fig. 2 shows the two types of
curb pins. The sole of the boot -piece is
often left too thick, thereby leaving only
very little clearance between it and the arms
of the balance. As the object of the boot -
piece is to prevent other coils of the hair-
spring from being caught in the curb pins
there is no necessity for the sole to be left
thick. It is quite a simple matter to reduce
the thickness with a fine file when the
regulator has been removed from the balance
bridge. Lay the regulator upside down on
a boxwood block and turn the bootpiece to
the closed position. Hold the regulator
down with the forefinger, and with the
second finger as a guide to the safety edge
of the file make one or two forward, cuts
until the 'thickness has been reduced to a
minimum. Re -cut the screw driver slot
with a slitting file if it appears to be shallow.
Before replacing the regulator it is advis-
able to file off the outside corner of the boot -
piece. This will prevent the points of

Fig. 2.-Two
types of curb

pins.

is actual bearing surface. Should, therefore,
there be too much endshake, there will be
a tendency for one or other of the pivots to
come out of the bearing hole when the watch
is in either a " dial up " or " dial down "
position. Apart from the damage likely
to occur to the pivots, the balance would
have every opportunity of fouling the
curb pins, the hairspring stud, centre wheel
and pallet bridge. Contact with any of
these would spell disaster. Fig. 3 shows a
pivot in a jewel hole with the correct
amount of endshake. When one pivot is
resting on an endshake the other pivot

Fig. 3.-A pivot in
a jewel hole with the
correct amount of

endhsake.

Fig. 4.-A section
of the pallets and

pallet bridge.

brass -set endstone, place it in a suitable
lathe chuck, and turn it to fit, leaving it
flush with the plate. Insufficient impor-
tance is given to jewel settings, for I am
frequently finding watches with loose
balance and other jewels. It is quite easy
to appreciate the amount of friction created
when a pivot is rotating in a jewel hole and
the jewel hole itself is moving in its setting.

There should be a reasonable amount of
clearance between the underside of the '

balance wheel and the upper surface of the
pallet bridge. As long as daylight can be
seen between these two surfaces, it will
signify that they do not touch, but with
such a small margin, the smallest speck of
dirt or the tiniest hair is quite likely to
impede the vibration of the balance.

The Pallet Bridge
To be on the safe side it is advisable to

reduce the thickness of the pallet bridge.
Remove the bridge and place it upon a
piece of cork, and with a sharp file carefully
reduce the surface. Exercise great care,
for it is easy to bend a delicate bridge of
this type. Brush away any file dust and

(Continued on page 104)
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THE STORY OF THE
TELEPHONE

(Left) One of the first desk telephone instruments. The
Blake' transmitter, 1879. (Right) An early telephone
wall set of 1878, dubbed "Williams' Coffin I "

THE telephone has behind it a story
which, in every detail, is peculiar to
itself. No well-equipped research

laboratory staffed with professional scien-
tists and having at its command all the
available resources of electrical science
brought the telephone into the world. The
origin of the instrument did not take place
at the hands, even, of any acknowledged
electrician. Rather, in fact, the opposite was
the case, for the inventor of the telephone
comprised an individual who had acquired
just sufficient mastery over electrical theory
to guide him through his necessary experi-
mental work, but of chemical and related
scientific knowledge he possessed but little.

Alexander Graham Bell-the name is
now world famous-was the first' inventor
of the telephone, anda rough garret above a
shop in the American city of Boston con-
stituted the birthplace of the instrument.
Bell, whose native city was Edinburgh,
having been bdrn there in 1847, had
emigrated to Canada with his parents in
1870. Quickly he found his way over into
the States and two years later, in 1872, we
find him taking up permanent residence in
the city of Boston.

Speech Training
Bell's father, Alexander Melville Bell,

had developed a system of speech training

Alexander Graham Bell-the Name is Now World
Famous-Was the First Inventor of the Telephone.

which his son, Alexander Graham Bell,
subsequently adapted for use in teaching
the deaf. The latter obtained a lectureship
in Boston University, becoming " Professor
of Vocal Physiology," as well as a private
teacher of speech for the deaf.

Graham Bell had for some time been
interested in electrical matters. His in-
genious mind had pondered long over the
nature and principles of human speech and
there is no doubting the fact that even at
this early period the idea of transmitting
speech from one place to another by some
unknown electrical means had occurred
to him upon more than one occasion.

All sorts of curious notions passed through
the brain of Bell and many of these were
connected with his hobby of electricity.
In 1874, we find him busily engaged during
his spare time in the construction of what
he termed an " Harmonic Telegraph "
which was to be an instrument by means of
which he expected to be able to transmit
half a dozen or so Morse telegraph messages
over a single wire.

It was about this time that Bell got into
touch with a skilled instrument -maker,
one Thomas A. Watson, by name, who was
then employed in a Boston electrical shop.
Watson, under Bell's direction, put all his
skill and practical experience into the con-
struction of Bell's " Harmonic Telegraph "
and, in addition, he gave up a considerable
proportion of his time to assisting Bell in
his experiments and trials with his tele-
graph instruments. Watson, in fact,
quickly became Bell's right-hand man.
His innate practical ability was most useful
to Bell and the latter, ultimately, regarded
him not as a mere assistant but as a close
friend.

The " Harmonic " Telegraph
It was during the course of some experi-

ments with the unsuccessful " Harmonic
Telegraph " that Bell first confided some
of his dreams of a working telephone to
Watson.

" I have never forgotten his exact
words," Watson wrote years after the
death of Bell, " they have run in my mind

Bail's "Harmonic telegrafih transmitter ( eft)i and the receiver (righ
devices save Bell his idea of the telephone.

Exberimenis with f ese

ever since, just like a mathematical formula.
' If,' Bell said, I could make a current of
electricity vary in intensity precisely as the
air varies in density_ during the production
of a sound, I should be able to transmit
speech electrically.' "

Bell then sketched out for Watson some
rough ideas of his on the subject of project-
ing speech electrically, but they were much
too complicated and theoretical in nature
to impress the more practical Watson.

Meanwhile, the experiments with the
" Harmonic Telegraph continued, much

A side view of the first Bell telephone model, showing
the mouthpiece.

to the discomfort of Watson, who admits
that he was beginning to grow tired of the
unsuccessful device.

The experiments were being conducted
in an upper workroom, little more in
character than a garret, above a shop in
109, Court Street, Boston. The attic was
roughly partitioned off, the transmitting
instruments being in one section of the
attic and the receivers in another.

One afternoon-on June 2, 1875, to be
precise-Bell and Watson were in the attio
at 109 Court Street, Boston, tuning the
receivers of Bell's " Harmonic Telegraphi'
apparatus. Watson was vibrating the
transmitter and Bell was listening at the
receivers in addition to tuning the latter.
Suddenly Watson heard a shout from Bell
and immediately afterwards Bell rushed
in to Watson. What did you do then ? "
he cried. " Don't change anything ! Let
me see ! "

What had actually happened was that
Bell's " harmonic " receiver had picked up
the transmitted hum of a vibrating reed in
the transmitter and Bell had immediately
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been .struck with the fidelity of the trans-
mitted note.
A Simple Principle

The principle of Bell's unsuccessful
" Harmonic Telegraph " was a simple one.
A flat metal strip or " reed " was free to
vibrate over the iron core of a bobbin
electro-magnet. The vibrational frequency
of the spring or " reed " could be tuned by
means of adjusting -screws and Bell had
hoped that the transmitted currents from
a series of these vibrating reeds would, at
the receiving end, all sort themselves out
and each set of currents cause similarly -
tuned reeds at the receiving end to vibrate
in sympathy. It was a clever idea, but
Bell never obtained any success from it.

On the memorable occasion above men-
tioned, the contact point of the " Harmonic
Telegraph " transmitter was screwed down
upon the flat reed, making, when the reed
was vibrated, not, as in the case of the
other pairs of transmitters and receivers,
the make -and -break current of telegraphy,
but the uninterrupted undulatory current
of telephony. Thus the whole " voice " of
the reed, including its vibrational overtones,
was transmitted. Bell heard, understood
and realised the tremendous importance of
the received sound.

Within an hour or two, Bell had thought
out a scheme for building up an electrical
telephone and before he left the building
that evening he had given to Watson
directions for the construction of such an
instrument --the first telephone. Watson
was to mount a small drum of gold -beater's
skin over one of the " Harmonic Telegraph "
receivers and to attach the free end of the
receiver -spring or reed to the centre of the
skin diaphragm. Finally, a mouthpiece
was to be fixed over the diaphragm.
World's First Telephone

This crude arrangement constituted the
world's first telephone. It was tried out
between the attic of the Court Street
building in Boston and a room two storeys
below. The first results from the telephone
instrument were very meagre, but, all the
same, they sufficed to convince Bell of
the fact that he was on the right
track in his conception and design of the

atrument.
It was not until February 14, 1876, that

Bell filed his application for his first tele-
phone patent and, indeed, not until a
month after this date-March 10, 1876-
that the first complete sentence was 'in-
telligibly transmitted by telephony. Wat-
son afterwards recounted the fact that this
memorable sentence took the form of :
Mr. Watson, come here; I want you .1-which
was uttered by Bell.

After Bell's fundamental experiments
had been completed, the telephone devel-
oped rapidly. The instrument was ex-
hibited at the Centennial Exposition at
Philadelphia in the June of 1876, its
inventor being awarded one of the Exhibi-
tion's medals. Incidentally, it is of interest
for us to note that the renowned Sir William
Thomson, afterwards Lord Kelvin, a great
English electrical pioneer, was Chairman
of the Committee of Judges on this occasion.

In the following August occurred the
first one-way telephonic transmission of
speech over any considerable distance. It
took place between Brantford and Paris,
Ontario, a distance of eight miles.
Development of the Invention

Bell, at this juncture, had put so much
time into his experiments that his private
practice as a teacher of speech and of the
deaf had begun to suffer badly. He
artnears, however. to have given scant

consideration to this fact, for now almost
the whole of his energies were given over to
the technical and scientific development of
his new invention.

In the February of 1877, Bell began a
series of public lectures on and demon-
strations of the telephone. The first of
these was given to a scientific society
known as the Essex Institute at Salem,
Mass., in which town Bell then resided.
Watson, as usual, was his main assistant at
these lectures, being located at the other
end of the telephone line and shouting into
the instrument such phrases as " Good
evening ! ", " How do you do ? ", What
do you think of the telephone ? " and so on.
Then the faithful Watson would sing into
the instrument, the song being reproduced
in the receiving instrument displayed in the
centre of the lecture platform.

These lectures became very popular and
Bell achieved much fame by them. Lectur-

C. E. Hubbard, Thomas Sanders and the
ever -available Thomas A. Watson.

On January 28, 1878, the first commercial
telephone Exchange was opened at New
Haven, Connecticut. This served 21 tele-
phones by means of eight lines.

Rapid Progress
Bell's instruments were crude at the

beginning, but leaving all further develop.
ments to the Company bearing his name, he
lived to witness a rapid and remarkable
process of evolution in the sphere of tele-
phone apparatus and appliances.

At first the commercial telephone had no
calling -up device. You just tapped the
diaphram of the transmitter with a pencil
and awaited results. Next came a buzzer
calling device and, after this, the magneto
wall -set telephone, an instrument com-
prising a long narrow box to which were
hooked the telephone mouthpiece and

Telephone transmitter exhibited by Bell at the Philadelphia Centennial Exposition of June 1876.

ing on a scientific novelty, however, was
one thing, but exploiting the telephone
commercially Bell found to be quite another
matter. Indeed, he took but little interest
in the commercial side of his instrument.
He was, however, helped in his commercial
affairs by Nil) noted men, Thomas Sanders
and Gardiner Green Hubbard, who were
interested in Bell's work for the deaf as
well as his inventions in electrical communi-
cation.

Bell Telephone Company
The first Bell Telephone Company was

floated on 5,000 shares, the interest in the
Company being divided up between seven
shareholders, Alexander Graham Bell, Mrs.
Bell, Gardiner G. Hubbard, Mrs. Hubbard,

earpiece. These instruments were the
invention of a man named Williams and,
owing to their elongated shape, they soon
came to be known as " Williams' Coffins."
They were used in conjunction with a hand
switch which in one position put the
magneto calling -up device into operation
and, moved the other way, placed the
telephone circuit proper into action.

" Williams' Coffins were made by the
hundreds. After them, came the Blake
transmitter, the invention of Francis
Blake, which gave louder reception and
therefore greatly popularised the early
telephone system.

It was not until some years afterwards
that Bell's telephones gained popularity in
England.
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AT IC MECHAN

Dr. A. 0. Nier of Harvard University, with the most delicate atom "sifter" known to science. The
apparatus which he recently perfected is technically known as a mass spectrometer, and is designed to
detect the presence of rare isotopic forms and to give the most accurate measurements ever made of the
relative abundance of different isotopes present in an element. By using this atom "sifter" in the study
of the lead atom scientists may be able th exteni their knowledge of the earth's history back farther

than ever before.

RUTHERFORD was led to the Nu-
clear Theory of the Atom by the
experimental study of the deviations

suffered by high energy alpha -particles
when they were projected into atoms, a
theory which was clearly pointed to by the
accumulated results of the research in this
branch of physics carried out during the
first ten years of this century.

The high speed alpha -particles were
provided by various radioactive elements
which ejected them during the spontaneous
breaking up of their atoms, and their
deviations in transit through thin metallic
foils were measured by observing the pin-
point flashes of light made by the impact of
the alpha -particles on a screen of zinc
sulphide. The two outstanding facts re-
vealed by these observations were that only
a small percentage of the alpha -particles
fired into the foils underwent any deviation
at all, but that amongst this minority there
were some which were scattered through
surprisingly large angles. This suggested
that the atom is a highly porous structure
with the majority of its mass concentrated
in some very small region, enabling most of
the alpha -particles to pass straight through,
while a select few made glancing or direct
hits on the concentrated mass, being widely
deflected as a consequence.

Central Nucleus
It was conjectured, therefore, that the

great majority of the mass of the atom is
collected together in a very small central
nucleus which also contains all the positive
charge of the atom, and that this nucleus
is surrounded by a distribution of electrons
moving in relatively immense orbits, their
number being just sufficient to make the
complete atom electrically neutral. One
grave difficulty involved in this theory
became immediately apparent. In order to

O / 2

maintain the distance of separation between
the negatively charged electron and the
positively charged nucleus against their

ins -a
By R. L. MAUGHAN,

M.Sc., A.Inst.P.

be considered to be in a state of continuous
movement in an orbit round the nucleus
to give it the outward centrifugal force
necessary to counter -balance the inward
electrostatic force. Such a motion in a
curved path implied, from classical 'theory
considerations, that the electroft must be
in a state of continuous radiation so that it
must eventually radiate away all its energy
and disappear completely- On this hypo-
thesis, therefore, the atom seemed doomed
to instability.

A solution to the problem was offered by
Niels Bohr in 1913. Its brilliancy can be
judged from these facts : in a single stroke
it preserved both the nuclear theory and
the notion of atomic stability, by boldly
applying the oinantum theory to atomic
mechanics (a hypothesis which was rela-
tively new at the time and distinctly revo-
lutionary in its concepts); it gave a simple
and convincing elucidation of the quantity
of apparently unrelated spectroscopic data
which had gradually accumulated during
the preceding fifty years; and it provided
a working model of the atom which was
highly successful in accounting for new,
facts which were discovered in the subs.-
quent ten years.

Hydrogen Line Spectrum
In formulating his theory Bohr was

guided by the prime consideration that in
some way the number and order of the lines
in a spectrum are related to the arrange-
ment and behaviour of the particles in the
atom. The internal mechanism of the atom

Exploring the Structure and
Internal Mechanics of the Atom

mutual force of electrostatic attraction, and
to prevent the atom from collapsing into
practically no size at all, the electron must
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53 4

St41E /4, /00,000,000Ar. Of CENT/AMT.9E

Fig. 1.-Diagram to scale of the original Bohr model of
the atom showing the possible electron transitions between
orbits giving rise to the Paschen, Balmer and Lyman
series of spectra. Only the first five orbits are drawn.

is clearly responsible for the emanation .f
the light since an analysis of this light by
the spectrometer shows that the same lines
are always produced by the same atoms,
and that every element has its own charac-
teristic emission spectrum. A single spec-
trum line is discussed in terms of its three
properties, intensity, polarisation, and
position (wavelength of frequency), and a
complete spectrum in terms of the regular-
ities in the distribution of the lines. A
successful atomic theory, therefore, has to
explain both the law of arrangement and the
individual characteristics of the lines.
Bohr's first task was to explain the law of
arrangement in the simplest of all spectra,
the hydrogen line spectrum.

The relative simplicity of the hydrogen
spectrum had already attracted the atten-
tion of several investigators, and as early
as 1884 Balmer had established an empirical
formula which expressed as a mathegpatical
series the wavelengths of certain outstanding
lines in the visible part of the spectrum. A
little later, Paschen evolved a similar for-
mula for a series in the infra -red, and Lyman
produced one for the ultra -violet. All of
these formula) are contained in the single
expression f =--R.(et -di) where f represents
the frequency of a particular line in a
spectrum, n and m are suitably chosen
integers (1, 2,* 3, etc.), and R is some
constant quantity. As this formula was
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purely empirical, an equation deliberately
manufactured with the sole purpose of
fitting the experimental facts, nothing much
was known of its ultimate nature other than
the fact that it always remained constant.

Bohr's Theory
Bohr based his theory on two funda-

mental assumptions whose only justification
was that by means of them the above formula
could be deduced from theoretical con-
siderations, enabling an almost complete
explanation of spectroscopic data to be
made in terms of the nuclear atom model
reinforced by these two assumptions. He
asserted that first of all the electrons in the
atom could only exist in those orbits in
which the angular momentum is an integral
multiple of the quantity haw, where h is
the universal Planck constant of action,
and that they rotated in these orbits with-
out emitting or receiving any radiation.
Secondly the emission or reception of
radiation by the atom occurred only when
an electron made a transition from one
orbit to another; when the electron passed
from one orbit to one more remote from the
nucleus the atom absorbed a quantum of
radiation, when it passed from an orbit
to one nearer the nucleus the atom emitted
a quantum.

It became immediately possible, by the
application of these quantum assumptions
and the well established principles of
particle mechanics to the whirling electrons
and the central nucleus, to calculate with
precision the, diameters of the various
possible orbits which this theory permitted
and so to draw on a large scale a picture of
what the actual atom was envisaged to be.
like. (See Fig. 1) In the simplest of all
atoms, that of hydrogen, a single electron
rotates about a single proton which serves
as nucleus. Its possible orbits form a
system of circles concentric about the
nucleus whose diameters are proportional
to the squares of the integers, so that
passing from the nucleus outwards suc-
cessive orbits have diameters which are
respectively proportional to the numbers
1, 4, 9, 16, etc. The figures which give the
actual orbit sizes and electron velocities
are somewhat staggering and are practically
impossible to appreciate fully in the
imagination. For example, the calculated
value of the diameter of the innermost
orbit of the hydrogen atom is 0.0000000333
centimetres, and the electron in it performs
just over two thousand million million
revolutions per second, moving with a
speed of just under 70 million centimetres
per second, (approximately 432 miles
per second). The calculated values of the
energy changes in the atom which
accompany the transitions of an electron
between these various orbits agree exactly
with the observed frequencies of the
emitted light expressed in the formulae of
Lyman, Balmer and Paschen, and this
close correspondence between theory and
experimental fact amply justifies the
arbitrary assumptions upon which the
theory is founded.

Newly Discovered Facts
Not only was the Bohr atom found to

account for spectroscopic phenomena which
had been observed before the advent of this
theory, but it also lent itself, after further
modification, to the explanation of newly
discovered facts. "A spectrometer of high
resolving power shows that each apparently
individual line in certain spectra has a
multiple structure, consisting of a series of
exceedingly fine lines grouped very closely
together, so closely that an instrument of
low resolving power would interpret the

whole group as one single line. In order
to account for this multiple structure it
became necessary to introduce extra
orbits into the atom model other than the
circles, so that the transition of an electron
between one of these new orbits and a
circular one involved an energy change
sufficiently small to explain the small
difference in frequency between the lines
of fine structure m one group.

The resemblance in design between the
Bohr atom and the orbits of the planets
about the sun in our solar system, suggested
that elliptical orbits were possible in the
atom, and after more exact considerations
Sommerfeld in 1916 modified the Bohr
model by introducing the elliptical orbits
calculated to account for the fine structure
of the hydrogen spectral lines. Thus began
the era of precise atomic pictures, a period
of approximately ten years during which the
atom of every known element was repre-
sented by a drawing made to scale of a
system of circular and elliptical electron
orbits arranged about a central nucleus.
The eventual downfall of the Bohr-Sommer-
feld theory by the advent of Heisenberg's
Quantum mechanics and Schrodinger's
Wave mechanics in the years 1925, 1926,
carried away with it the notion of precise
_atomic pictures, for it has been found that
the effect of an electron rotating about the
nucleus of an individual atom cannot be
represented by a definite circular or
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Fig. 2. Diagram to scale of Bohr-Sommerfeld atom
model showing the fourth circular orbit and its three

associated elliptical orbits.

elliptical path drawn about a definite point
as nucleus.

Sommerfeld's Method
Sommerfeld's method of computing the

necessary elliptical orbits is based on the
idea that each circular orbit has associated
with it a series of ellipses whose major axes
are equal in length to the diameter of the
circle, and whose minor axes are certain
fractions of this diameter. Thus the second
circular orbit is associated with only one
ellipse, whose major axis is the same as
the circle's diameter and whose minor axis
is half this diameter. The circle is denoted
by the symbol 22 and the ellipse by 21, the
suffixed number referring to the length
of the minor axis. The fourth circular orbit
for example has three ellipses associated
with it, denoted by 43, 42, 41 respectively
to indicate that all the ellipses have a
major axis of 4 units (equal to the circle's
diameter), and successive minor axes of
one third, one half and one quarter of this
diameter. The nucleus of the atom serves
as the common centre for all the circles

and a common focus for all the ellipses.
(See Fig. 2).

A further refinement was introduced into
atomic mechanics by Sommerfeld by the
application of Einstein's Relativity law
of variation of mass with speed to the elec-
trons moving in circular and elliptical paths.
The variation of the mass of a moving body
with its velocity is perceptible only at very
high speeds, and the enormous speeds of
orbital electrons in an atom are sufficiently
high for this purpose. The calculated
difference in the mass of an electron moving
in a circular and in an elliptical path is
just sufficient to account for the minute
frequency differences which characterise
multiple structure of spectral lines.

The Quantum Theory
Although the quantum theory of atomic

mechanics was ushered in with such striking
successes, there gradually appeared amongst
its many achievements certain weaknesses
which when probed and examined with the
meticulous care which always attends the
unfolding of scientific theory, led to its
ultimate downfall and abandonment.

In 1925 the problem was taken up by
Heisenberg, Schrodinger and their col-
laborators. They based their New Quantum
Mechanics on the fact that matter and
energy exhibit a dual nature inasmuch as
any particle of matter can be represented
as a wave of energy, and any wave of
energy as a particle. This theory has
flourished during the last decade and at the
present time almost all chemical and
atomic phenomena can be explained in
terms of the behaviour of extranuclear
electrons. Nuclear theory is still incomplete,
but it is believed that when an understanding
of inter -particle forces is arrived at, the
application of the quantum theory might
solve the problem of the nucleus.

SLEEVE , VALVES FOR
AERO ENGINES

A New British Engine Achievement

THE sleeve -valve engine, familiar to
motorists, has now taken to the air.

When the new long-range flying
boats of Imperial Airways go out on the
Empire air routes and on to their special
duties on the Atlantic, Tasman, and Pacific
routes, the quiet hum of their engines will
be the announcement of a new achievement
in British transport engineering.

Every country in the world has attempted
to translate the advantages of sleeve valves
to standard aero engines.

Britain-through the Bristol Aeroplane
Company-has succeeded.
Commercial Air Transport

The new Imperial flying boats-identical
in appearance with their 30 sisters on the
routes to Durban and Sydney, but
strengthened to lift an extra six tons-will
be fitted with four Bristol Perseus XIIo
motors.

They have been specially developed for
use in commercial air transport.

Together they muster 3,560 h.p. for the
take -off of the new flying boats, and each
is internationally rated at 680/710 h.p. at
2,500 revolutions per minute at 4,000 ft.
Advantages

Their advantages are many. They
eliminate valve maintenance; the number
of parts is amazingly small compared with
a poppet engine; they effect a substantial
reduction in fuel consumption; they lessen
mechanical and exhaust noise; and they are
extraordinarily simple.
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ECK EIS F P L IS MA
The Art Of Preparing Different Kinds Of Polishes Explained For The

Benefit Of The Handyman And The Small Manufacturer

THE traditional beeswax polish so
extensively used in former days on
furniture of all kinds has many

virtues, so much so that it is still employed
regularly as a nourisher and preserver of old
furniture in many of the old homes of
England.

On modern furniture, however, the pure
beeswax polish, which is made simply by

Polishing cloths. Here is shown the making of one of
the well-known" polishing cloths," as described in this

article.

dissolving beeswax in warm turpentine
until a pasty mass is obtained, is not so
successful. The polish is a soft one, and,
particularly on the smoothly shellacked and
synthetically -finished furniture of modern
days, it is apt to fingermark badly. Bees-
wax polish is a relatively expensive prepara-
tion. Moreover, it is not an antiseptic one.
Furniture treated with it and allowed to
stand in damp situations or in damp climates
is liable to attacks of the furniture mite,
that pin -head -sized little white creature
which, although harmless in itself, is
certainly obnoxious, since it feeds upon the
wax on the furniture under conditions of
damp, and often appears in large numbers.

An All-round Polish
And all-round 'polish for all types of

furniture, except, of course, the French -
polished varieties, can be made by dissolving
equal quantities of beeswax, paraffin wax
and grey carnauba wax in a mixture of
equal quantities of turpentine and white
spirit.

The two latter liquids should be placed
in a glass jam jar, or similar vessel, which
is heated by being immersed in a pan of
water. Care must, of course, be taken to
see that the turpentine does not catch fire
during the heating process, but, using a
small gas -ring for the purpose, there will
be very little danger of this occurring, whilst
the employment of a domestic electric
stove or immersion -heater will entirely
eliminate this slight risk of fire.

After the turpentine -white spirit mixture .
has been made hot, about one-third of its

weight of a mixture of the three above -
mentioned waxes, finely shredded, are
added to the liquid, portion by portion, with
constant stirring.

Colouring the Wax
If it is desired to colour the wax, this can

be done now by adding a small quantity
of any suitable wood stain dissolved in
methylated spirit. The spirit solution of
the dye should be a concentrated one so
that very little of the, solution need be
used.

Finally, in order to render the wax
polish antiseptic, mould and insect -proof, it
is a good plan to add to it at this stage a
teaspoonful or two of zinc oleate. This will
dissolve at once in the warm liquid and
will render the preparation highly antiseptic.
Similarly, barium oleate, zinc or barium
naphthenates, or the synthetic chlor-
naphthalene wax manufactured by Imperial
Chemical Industries, Ltd., and known as
" Seekay wax," will, when added to the
liquid in small amount, confer high anti-
septic properties on the wax preparation.

If cheapness is an asset in manufacturing
this wax preparation, the turpentine -white
spirit mixture may be " let down " with
half its bulk of paraffin oil and a few drops
of eucalyptus oil and/or methyl salicylate
added to disguise the smell of the paraffin.

On cooling, the wax will set to a plastic
mass. It is economical in use, for a little
of it can be made to cover a relatively large
area of furniture, the paraffin wax ingredient
of the mixture having good " spreading "
properties and the carnauba wax component
conferring hardness upon the surface film
of wax which is thus laid upon the wood-
work.

The above composite wax preparation
will not fingermark, unless, of course, it is
laid upon the woodwork surface excessively
thick. It will not grow mould or encourage
mites or other insects.

By increasing the quantity of wax
ingredients dissolved in the mixed liquids, a

A novel polishing liquid. Emulsified wax, prepared
according to the directions given in this article.

wax almost as stiff as bootpolish car be
obtained. This is preferred by some, since
it can be brushed on to the woodwork.

Polish for Woodwork
Quite a new polishing preparation for

woodwork of all kinds is emulsified wax.
This has the advantage of being cheap
and adaptable.

To make it, obtain an ounce of Turkey
Red oil and add it to a pint of hot water,
stirring the liquid well. Now, add a few
drops of ammonia until the liquid smells
strongly of the alkali. Finally shred into
the liquid about half an ounce of the wax
which it is desired to emulsify-paraffin

Making the well-known beeswax turpentine polish.

beeswax, or carnauba, or a mixture of these
waxes, and then boil the liquid for about
one minute.

The liquid must now be allowed to cool
and it is essential that it be rapidly stirred
all the time it is cooling. When cold, filter
the liquid through cloth in order to remove
from it any hard lumps of excess wax. A
milky liquid will result, the milkiness being
due to the presence of innumerable globules
of wax suspended in the water.

Emulsified wax of this nature is simply
brushed on to the furniture and woodwork
surface and the water allowed to evaporate.
A very fine film of wax will be left behind
on the woodwork surface and, on being
rubbed over with a soft cloth, it will give
rise to a high polish.

This type of emulsified wax polish i.;
very suitable for covering carved pieces of
woodwork, since the wax, being in emulsion
form, can obtain access to the smallest
crevice of the woodwork. It is also of
value for using as a grain or wood filler
before shellac -polishing woodwork.

Shellac Polishes
Shellac polishes for wood are easily made.

Orange shellac is dissolved in warm methyl-
ated spirit until a thick solution results.
This forms the common " button " polish
which is applied thinly to the woodwork
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surface with a soft rag or a brush. Shellac
polishes may, of course, readily be coloured
by adding to them small amounts of spirit
soluble woodwork stains dissolved in
methylated spirits.

Much use is made of shellac polish for
furniture in modern times, for it is hard,
inexpensive and easily applied. At the
same time, however, if the polish is laid on
too thickly, an " over -gloss " effect is
obtained, the woodwork being rendered
sticky or treacley-looking.

Cellulose polishes are nowadays being
introduced for woodwork of all kinds.
They are, actually, perfectly colourless and
transparent lacquers which, drying with a
hard film, preserve the natural appearance
of the wood. For this reason, therefore,
they are being used a good deal in the sur
face finishing and polishing of " limed,"
light-coloured and unstained woods.

A good cellulose polish may be made by
dissolving clean scrap celluloid in amyl or
butyl acetate. The liquid may, if desired.

can be given a bright green, a scarlet or any
other highly coloured glossy finish. The
cellulose polish is also applicable to metal-
work of all kinds, provided that the surface
of the latter is reasonably clean and grease -
free.

For polishing, or, as the term is, " reviv-
ing " French -polish surfaces, such as the
cases of pianos, the following preparation
is an excellent one and is, in fact, identical
in composition to many of the present-day
" polish -reviver " preparations :
Vinegar (or dilute acetic acid) ... 6 part,,
White spirit     l j

To every pint of this liquid add one
saltspoonful of best eastile soap powder and
an equal amount of French chalk. Also
add two or three drops of shellac varnish.

The above " reviver " is used by being
rubbed over the polished woodwork surface
with a soft rag, the rubbing treatment
being finished with a dry cloth. The reviver
preparation must be well shaken in its
bottle before application to the furniture,

Cellulose polish. Shredding scrap celluloid preparatory to dissolving it in amyl -acetate for the
preparation of a glossy cellulose polish.

contain a third of its volume of acetone,
which will cheapen production somewhat,
but this proportion of acetone must not be
exceeded, otherwise the polish film will dry
too quickly and produce an objectionable
" bloom " on the woodwork surface.

After the solution of the celluloid in the
amyl -acetate or mixed solvents is complete,
add to the solution castor oil at the rate of
half a teaspoonful of the latter to every
pint of the celluloid solution. This addition
is essential, since the castor oil preserves the
flexibility of the cellulose film.

Tile celluloid or cellulose solution, when
suitable for woodwork polishing, should
have the consistency of varnish. It is
rubbed on to the wood surface with a soft
rag or' by means of a brush. Two hours
will be necessary for its complete drying and
hardening. If desired, a second coat of the
polish may be applied.

Dyeing the Polish
Novel effects may be obtained on wood-

work by dyeing the polish with brilliant
colours. This is simply effected by adding
to the celluloid solution a small quantity
of methylated or surgical spirit in which
some spirit -soluble aniline dye has been
dissolved. In this way, white woodwork

for its ingredients do not mix together.
" Polishing cloths " are favoured in many

households for polishing woodwork, metal
and other objects. They are readily made
by soaking ordinary woollen cloths in a
solution of 4 parts of soap in 20 parts of
water, about 2 parts of jewellers' rouge
being added to the solution. The cloths,
after immersion in the liquid, are lightly
wrung out and allowed to dry without heat.
For many uses, these give excellent results.

Metal Polishes
Metal polishes are, of course, legion in

the modern world. Intrinsically, they
consist of a suitable abrasive material
mixed with an oily liquid. For instance, an
excellent liquid metal polish can be prepared
by adding 10 parts of talcum powder or
kieselguhr (infusorial earth) to 100 parts of
white spirit containing a little ammonia.
A few drops of a " perfume " such as methyl
salicylate (oil of wintergreen) can be added,
if desired, in order to disguise the odour of
the white spirit.

Metal polishing pastes may be made by
saturating 8 parts of kieselguhr with 2 parts
of white spirit and by adding to the resultant
paste a small quantity of thin lubricating
oil and a trace of soap powder. A drop or

two of nitrobenzene added to this prepara-
tion will impart to it the odour of many
commercial metal polish pastes. Needless
to say, the ingredients of the preparation
must all be well mixed together.

Powders
Polishing powders for metal objects

frequently consist of pure magnesium
carbonate mixed with one quarter of its
bulk of jeweller's rouge. Alternatively, a
mixture of common whiting and Venetian
red (equal parts) can be used.

" French polish " is, of course, not
merely the name of a special type of shellac
polish. Rather, it is the description given
to a method of applying shellac polish to
woodwork, a method which calls for much
skill and experience, and one which cannot
be successfully attempted by the uninitiated
amateur.

Boot polishes are, for the most part,
mixtures of equal quantities of carnauba
and Japanese waxes, the mixed waxes
being dissolved in about five times their
bulk of turpentine or turpentine -white
spirit mixture, lampblack being stirred into
the liquid as it cools down. In place of
lampblack, various dyes and stains may be
added for the preparation of non -black
shoes polishes.

HIGH-SPEED MARINE
ENGINE

THERE is always a demand among
model boat builders for a reliable,

efficient and well -constructed steam engine,
and the "Eclipse" engine shown herewith
fills all these conditions. It has been
designed by men of practical experience
and fully tested out before the final design
was decided upon. The engine is suitable
for boats of good lines up to 3ft. long where
a good turn of speed is required. Suitable
boilers for this engine are the Twin Drum
Minor and the Streamlinia type.

The engine is made throughout of hard
brass castings and non -rusting material,
has long and properly fitting bearings and
large capacity displacement lubricator.
The height to the top of the cylinder is
31 in., and the base measures 2in. x 'fin.
The direction of rotation of the engine can
be revert el by adjusting the eccentric by the
grub screw. Each engine is thoroughly tested
under steam at working pressures from
201b. to 751b. per square inch. It weighs
l3oz., and costs 18s.

The -Eclipse model marine engine.
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Tricks With
Simple and Amusing Tricks can be
Performed with Bottles which have
been Specially Constructed. This
Article tells you how they are
made and Adapted for Various

Tricks

THE simplest form of conjuring trick
with a' bottle for which nothing in the
way of mechanical apparatus is

necessary consists of making 'one or two
silk handkerchiefs disappear and re -appear
inside a glass bottle which has previously
been shown empty and corked.

The trick is done by exchanging the empty
corked bottle for a duplicate bottle con-
taining handkerchiefs identical, with those
to be vanished. The bottle being of trans-
parent glass must, of course, be covered in
some way while the trick is done and the
obvious way is to wrap it in paper. Under
cover of this wrapping process the empty
bottle, is exchanged for the full one as shown
in Fig. 1. The bottle- containing the hand-
kerchiefs is laid on the table and a -sheet of
paper placed over it, the back part of the
paper being curled slightly the better to
hide the bottle. There is a bag on a light
metal frame attached to the back of the
table and hidden by the cloth.

A Duplicate Bottle
The visible bottle having been shown

empty and corked, it is held in the right
hand as the table is approached. The
performer then makes a sweeping movement
with the hand holding the bottle, at the
same time lifting the back edge of 'the
paper as though to wrap up the bottle.
Actually he lifts the hidden bottle under the
paper and, as his right hand comes behind
the paper he drops the empty bottle into the
bag and continues the movement, wrapping
up the hidden bottle. (Fig. 2.) The whole
thing is quite simple and needs practising
only to give confidence so that there shall
be no hesitation. Small bottles should be
used, such as those used for olive oil, and
the wrapping up movement should be
deliberate and quite leisurely.

-The vanish of the handkerchiefs can be
managed by any of the methods given in
previous articles of this series.

Fig. 1.-A duplicate
bottle concealed behind
paper

Elott les
orman untor

(The Well-known Conjurer of
"Maskeyne's Mysteries")

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

Fig. 3.-A hollow bottle of metal haying a compart-
ment at the top for holding liquid, and a loose bottom.

The same method of exchanging one
bottle for another can be used to produce
different effects. For instance an empty
bottle could become filled with any kind of
drink chosen by the audience. To do this,
have the hidden bottle filled with, say, Stout.
Show a duplicate empty bottle and do the
wrapping up exchange, giving the full
bottle to someone to hold. Now ask the
audience to call out the names of things

Fig. 2.-Empty bottle dropped into bag behind table
and full one wrapped up in its place.

they like to find in bottles. Whatever is
called out you write the word " stout "
down every time, using a different slip of
paper for each word. After about a dozen
drinks have been called out, among which
someone is certain to name stout, spread out
the papers, writing side down of course,
and ask the person holding the bottle to
take one. The result when he finds the
bottle he has been holding full of the drink
he has chosen will be both surprising and
effective.

Fig. 4.-A pair of trick bottles made of metal. Both
are hollow and the inner one has a partition just
below the shoulder so that liquid may be poured from

the upper part.

A Card Trick
Another type of trick in which the bottle

is not prepared is that in which a chosen
card appears standing on the neck of the
bottle. The card is forced as described in
my article on card tricks and a duplicate
of this card is attached by a clip to a wire
arm operating on a spring at the back of the
table as shown in Fig. 6. The wire arm is
bent to the shape of the bottle and when
released swings out and up from the back of
the table, bringing the card into position on
the top of the bottle. The bottle is placed
in a previously marked position at the back
of the table and, the card having been
vanished, or burned, the catch is released by
pulling a thread and the card duly appears
on the bottle.

Another method of producing the same
effect is explained in Fig. 6. Here the card
is concealed under the label of the bottle.
The label is steamed off and stuck on again
by its edges, forming a pocket into which the
card will slip. A small screw eye is driven
into the cork and a length of fine black
cotton is led through the eye, attached to
one of the short sides of the card which is
then tucked into the label pocket. The
other end of the thread can be in the hands
of an assistant who gives it a sharp pull
on the given signal, or it may be tied to a
small lead weight supported at the back
.edge of the table just behind the bottle.
The performer then causes the card to
appear by picking up the bottle, tipping the
weight off the table which causes the card to
fly up to the neck of the bottle. In this
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case the movement of the bottle helps to
disguise the flight of the card.

Prepared Bottles
Now we come to specially prepared bottles.

Fig. 3 shows one type. It is made of metal
and has a loosely fitting bottom. The bottle
is filled with rice or bran and the bottom
placed in position. By slipping a finger
under the bottle as it is picked up the bottom
is held in position and the bottle may be
freely shown. It is then placed on a tray
and covered with a paper tube. When the
tube is lifted the bottle is picked up with it
and the rice or bran gushes out in a heap,
covering the loose bottom. The hollow
bottle is disposed of into a bag behind the
table while attention is drawn to the trans-
formation and the tube can then be tossed
for inspection.

At the outset the two bottles, nested
together, stand on the table with a glass
inside. Two paper tubes are shown and
one is placed over the nested bottles. This
tube is instantly removed and the other
cover placed on the bottle, to show that
either cover will fit. Actually when the
first tube is removed the outer shell bottle
is brought away with it. The inner bottle
with the glass inside is now left covered
by the second tube and the presumed
empty tube is placed over another glass
on the other side of the stage. The state
of affairs is now as shown in Fig 6. A is the
outer shell covering a glass,- B is the inner
bottle also hiding a glass, both being covered
by paper tubes. The performer is now in a
position to show either a bottle or a glass
under either tube and the trick of making
bottle and glass change places could be
repeated as often as desired. Actually it is
better not to make the change more than

PAPER TUBE PAPER TUBE

OUTER SHELL
BOTTLE

GLASS

IIIIIIA.11111,111111111111111

Fig. 5.-A card concealed
in pocket formed by label.

An improvement on this type of bottle
consists in having the upper portion of the
bottle made into a watertight compartment
to contain a glassful of liquid which can be
poured out before the change and so add
to the conviction that the bottle is real.
All that is needed is a disc of metal soldered
into the hollow bottle just below the
shoulder. This is just visible in Fig. 3.

A simpler method of making a bottle of
this kind is to turn the neck and shoulder
from solid wood and make the lower part
from sheet metal. The neck can then be
drilled out and a metal tube inserted to
carry a small quantity of liquid.
Different Effects

This trick bottle also is amenable to
various kinds of treatment to produce
different effects. For instance instead of
filling the hollow space with bran a miniature
bottle may be placed inside and the large
bottle shrunk by placing the cover on. Or
again the large bottle may be converted
into three or four little ones or it may be
transformed into some totally different
object such as an apple. In this case a cider
label on the large bottle will provide an
element of logic for the trick.

Fig. 4 shows a further development of
the hollow or shell bottle principle. Here
the bottle with compartment for liquid
as already described is fitted with an outer
shell bottle. This outer bottle slides easily
over the inner one and it is of course hollow
throughout. The two bottles are usually
employed for a trick known as the Passe
Passe Bottle and Glass. The effect in this
case is that of causing a bottle and a glass
to change places.

INNER BOTTLE
WITH SPACE FOR

GLASS

1.1,111111 111111 'R11111111111 1111111011321111.

twice and finally leave the inner bottle
visible, having the outer bottle inside one
of the tubes. This outer bottle can then be
disposed of by permitting it to slide over
the inner bottle as the latter is picked up.
A Watertight Compartment

The watertight compartment in the
neck of the inner bottle permits of liquid
being poured from this bottle during the
trick and each bottle has a hole about the
size of a shilling at the back an inch or so
from the bottom through which the second
finger may be placed to press the concealed
glass against the inside of the bottle when
picking up the shell.

With the same pair of bottles and an
appliance for changing one article for
another, an entirely different trick can be
performed. In my own performances I use
an opera hat fitted with a hinged partition
previously described in this series but
illustrated again here for the sake of com-
pleteness. The trick is a sort of General
Post effect. A bottle is placed on one
table and covered with a paper tube.
Another paper tube has a couple of silk
scarves tucked into it while a few handfulls

..s."11101

/7's:

BASKET
OF BALLS

TWO SCARVES

HAT WITH
SWING OVER
PART/T/ON
DUPLICATE
SCARVES /N
ONE SIDE

CATCH

CARD

WIRE ARM BENT \
TO SHAPE OF \
BOTTLE

SPRING HINGE

_ - -

Figs. 6 and 7.-(Above) A hinged spring amt
carries card to top of bottle. (Left) In this effect
a bottle and glass are made to change places.

of little coloured balls axe poured into the
hat. On the word of command the bat is
turned over and the two scarves drop out,
the balls having vanished. The tube into
which the scarves were tucked is lifted and
there is the bottle. The other tube which
was originally placed over the bottle is then
picked up and out fall the missing balls.

At the start of the trick the two bottles
are nested and the inner one is filled with
those soft, coloured balls sold for throwing
about at carnivals. The loose bottom
shown in Fig. 3 is placed in position. Two
scarves are laid over a chair and two dupli-
cate scarves are tucked into the hat on one
side of the partition which is then swung
over to hide them. The disposition of the
articles is shown in Fig. 8.

Nested Bottles
The nested bottles are first picked up,

the loose bottom being held in place by a
finger crooked underneath, and placed on
a table to the performer's right where there
is a small tray to receive them. The two

NESTED TWO CARDBOARD
BOTTLES W TH TUBES TO FIT
BALLS INSIDE OVER BOTTLES
INNER BOTTLE

Fig. 8.-The apparatus arranged for a "general post" trick.
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INNER BOTTLE

CARDBOARD TUBE

STACK OF WOODEN D/SCS

PIECE OF GLASS

CARDBOARD TUBE

OUTER SHELL BOTTLE
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Pg. 9.-The penetrating bottle.

covers are placed on as in the Passe Passe
bottle and glass trick already described,
the outer bottle being removed in one
cover while the second one is left over the
inner bottle.

Going to the left side of the stage, the
performer picks up the two scarves and
tucks them into the tube he holds in his
hand, where of course they go inside the
outer shell bottle. The tube is then stood
on a table. The hat is then picked up,
shown empty with a sweeping movement
and the balls poured from the basket into the
hat.

To produce the effect, the partition in
the hat is swung over and the scarves
allowed to flutter out. The cover is lifted
from the bottle on the left, revealing the
bottle in place of the scarves. Finally the
right-hand tube is picked up and the missing
balls roll out. The whole trick should be
worked fairly rapidly and the covers carried
off as the performer makes his exit at the
end of the trick.
Another Trick

Another totally different 'effect, also
using the two nested bottles is as follows :

A'bottle is placed on a disc of glass on
top of a cardboard tube previously shown
empty. Another tube is placed over the
bottle. The upper tube is lifted and the
bottle has vanished, to be found in the
lower tube, having apparently passed clean
through the glass.

Here again the trick starts with the two
bottles nested. The cardboard tubes are
shown empty and placed one after the
other over the bottles as before. The first
tube is removed with the outer bottle
inside and on this is placed the glass. The
inner bottle is stood on the glass and
covered with the second tube. Fig. 9.
The trick is now virtually done as all that
remains is to lift the top tube and with it
the bottle, remove the glass and lift the
lower tube, revealing the outer bottle.

The trick gains in effect if the space
Inside the inner bottle is occupied by a
stack of coloured discs of wood or a handful
of sweets, which appear in place of the

bottle in its supposed journey through the
glass. I frequently performed this effect at
Maskelyne's with a story about a party
being given in a first floor flat. During the
party a rich but teetotal auntie called. The
people instantly sent the drinks downstairs,
as illustrated by the passage of the bottle
to the lower tube, and pretended to be
playing draughts as shown by the discs.
Thus everything was perfectly all right,
but " the people downstairs got the beer. "

A totally different type of trick with a
bottle is that in which the bottle is held
upside down and dropped into a paper
tube. The tube is lifted for a moment show-
ing the bottle resting neck downwards on
the palm of the hand. The tube is lowered
and at once lifted again when the bottle is
seen to have turned completely over and be
standing right way up.

Double -necked Bottle
The special bottle for this trick is shown

in Fig. 10. It consists of a double -necked
bottle, turned from wood and fitted with a
fairly loose outer covering which slides up
and down. Fig. 11 will make the details
of the construction clear. The outer
casing is best made from a length of seamless
brass tubing as its weight will facilitate
smooth working of the trick.

To perform the effect the dummy bottle is
picked up and the little finer slipped
underneath to prevent the bottle proper
from dropping out of the casing. The
paper tube is then held in the other hand
and the bottle is dropped into it neck down-
wards. The sliding outer casing of the bottle
will naturally settle down inside the paper
tube. When the paper tube is lifted to
show the bottle still upside down the outer
casing is gripped through the paper and
lifted as well, revealing the lower neck of
the bottle. Finally the tube is lowered and
then entirely removed, leaving the bottle
standing right way up.

If desired the bottle can be constructed

Fig. 10.-An upside-down bottle, The bottle proper is
turned from wood and has a neck at each end. The
outer casing is a piece of seamless brass tubing. Accord-
ing to which end the casing is slid the bottle will appear

right way up or upside down.

so that liquid may be poured from it, by
drilling out either or -both of the necks and
fitting them with tubes and corks.
Pouring Out Drinks

Pouring out any drink called for by the
audience from an apparently ordinary
bottle is a trick that was very popular some
years ago. The secret lies in the bottle,
which is of metal and is divided into three
or four compartments. Each compartment
runs the entire length of the bottle, right
to the mouth and each compartment is'
filled with a different drink. In order to
control the pouring out of the drinks a fine

tube was connected to each compaktraent
and led to a tiny hole in the outer batsing
of the bottle. The tubes wore necessary in
order that the air holes might be arranged
in a row on the outside of the bottle. To
work the trick the bottle was held in the
right hand with all the air holes closed by a
finger pressing on each. To pour out any
of the three or four liquids the corresponding
finger was raised to admit air to the com-
partment, rather like playing a sort of flute.
Sometimes the bottle had' an additional
compartment, down the centre which had no
air hole and a wider mouth so that it might
be filled with water via a funnel in front of
the audience and the water either poured
out again to prove the bottle without pre-
paration or else left in and be presumably
converted into the various drinks.
Concealed Glasses

Of course, three or four different drinks
would not be sufficient to satisfy the demands
of an audience so a further expedient is
brought into play. One of the compart-
ments is filled with pure spirits of wine and
some of the glasses to be used have a small
quantity of different flavouring essences in
the bottom. The idea is that in the excite-
ment of watching the trick individual
members of the audience would not notice
the difference between say genuine port and
spirits of wine mixed with flavouring essence.
Actually I think it very unlikely that this
old conjuring device would be very con-
vincing. It would be better to have a few
small wineglasses already three parts full
of some different wines hidden behind the
stack of glasses on the table ready for the
trick. When a drink was asked for that was
not in the bottle but was " in stock " the
corresponding glass would be picked up
with the fingers concealing the liquid.
Keeping all fingers firmly pressed on the
air holes a generous glassful of nothing
would be poured out, the fingers round the
glass shifted to reveal the wine and the glass
of quite genuine wine handed to the correct
member of the audience.
Ale and Stout

By the use of this expedient the trick
might very well be done with an unprepared
bottle filled with ale or stout. When ale
or stout as the case might be was asked for
it would be poured openly and lavishly into
an obviously empty tumbler. When any
other drink was required the required glass
already charged would be picked up from
behind the others as already described and
the bottle given a slight tilt, not sufficient
to pour out any of the beer, but simply
to carry out the illusion of pouring out the
selected drink.

In this form the trick could terminate by
handing the bottle for inspection. Needless
to say in any trick of
this description, de-
mands for drinks which
cannot be produced are
simply not heard by
the performer, who will
usually find he is in-
undated with requests
for the few he can
supply. It is just a
matter of acknowledg-
ing the demands for
what can be produced
and ignoring the rest,
often a useful dodge in
conjuring.

Fig. 11.-The "up-
side-down" bottle.

DOUBLE
NECKED
BOTTLE

OUTER SLIDING
CASE
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The world's biggest liner, Queen Elizabeth,

Two More Moons
I T is learned that the Harvard Observatory,

Massachusetts, United States, have dis-
covered two new moons of the giant planet
Jupiter. They were detected through the
100 -in. telescope on Mount Wilson, Cali-
fornia, which is the largest in the world,
but the moons are very faint. Dr. Seth
Nicholson made the discovery of the
satellites of the planet by examining photo-
graphs taken in July and August. They
appeared as tiny scratches on the pictures.
The total number of Jupiter's moons at
present known is now eleven. The ninth
was first noticed in August, 1914.

A New Parachute
A BRITISH firm have produced a new

type of parachute which is considered
to be a tremendous improvement on those
already in use. Whereas the present type
necessitates a bulky package dangling
behind the knees or on the chest this new
parachute is part of a flying suit.

5,000 Years Hence
AN 800-1b. " time Capsule " has been

recently shipped to New York where
it , will be packed with records of the
civilisation of 1938, and deposited for 5,000
years, 50 ft. into the earth beneath the
Westinghouse exhibit at the 1939 World's
Fair. The 7 ft. capsule is made of cupaloy,
the result of 5 years research to make copper
as hard as steel. It will contain a record
of modern achievements in science and in
art, as represented in newsreels and books,
all reproduced on microfilm.

9,000 Miles Per Second
I N the Science Museum, South Kensington,

is a brass box measuring a foot square
by two inches deep in which protons can be
made to travel at the astounding speed of
9,000 m.p. second. With the energy of a
million and a quarter volts behind them,
protons, invisible to the naked eye, travel
at a twentieth of the speed of light, which
is 186,000 miles a second. Professor E.
Lawrence, of California, is the inventor of
this box, which was formally designed for
atom splitting. It was found, however,
that by bombarding non -radio -active sub-
stances with protons and splitting their

nearing completion prior to Launching.

New German Zeppelin
THE  LZ 130, the new German airship,

recently set out on its first trial flight.
Dr. Eckener, the designer, and 74 passengers
and crew were on board. Work on the
airship was commenced two years ago, and
although built on the lines of the ill-fated
Hindenburg, incorporates many improve-
ments.

Control by Telewriters
THE smooth working of a large motor

factory employing "flow" production
methods depends upon exact synchronisa-
tion of operations in every one of the myriad
departments. The correct parts and
assemblies must be ready when and where
they are wanted, for a hitch at any one
point may dislocate the entire organisation.
The way in which the activities of thousands
of men are controlled is one of the real
"marvels" of modern manufacturing.

A new system, employing an unusual type
of telecontrol machine which reproduces
written orders simultaneously at many
different points, is used at the Ford factory
at Dagenham to assist in achieving this
essential correlation of effort throughout

THIS MONTH IN
SCIENCE AND

atomic structure, entirely different sub-
stances with qualities similar to those of
radium could be produced.

A scientific authority says, " The box
contains a piece of metallic lithium. This
is the target or substance, the atoms of
which are to be bombarded. The box is
sealed and the air pumped out, and it is
then slid between the two poles-pieces of
electro-magnet. This and the short-wave
oscillator are switched on and the protons
move with energy equal to a quarter of
a million volts behind them. At this speed
they bombard the lithium and smash-up
its atoms until they change and become the
atoms of helium."

the works. The system has proved to have
considerable advantages over earlier
methods.

It consists of a telewriter transmitting
set on the frame assembly, and receiving
stations installed at various points in the
factory, such as the wheel and tyre assembly,
the body department, the main assembly,
and the building superintendent's office.

The transmitter is in the charge of the
man responsible for scheduling the produc-
tion, who issues written orders. The order
is. then produced in a receiving station,
and simultaneously transmitted to the other
receiving sets, on which it is reproduced
exactly as written originally.

The new Graf Zeppelin as she took the air at the start of her trial flWht
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What the system does, in effect, is to
operate several different pens at points
widely separated. The original message
is written with a lead pencil on writing paper.
At the receiving end the order is reproduced
on a strip of paper which gradually unrolls
as the mechanically -controlled pen traces
the words, reproducing the hand -writing
exactly.

The system gives immediate communi-
cation with many different departments,
which would not be possible if the messages
were delivered by hand. There is far less
possibility of error than would be the case if
the orders, were telephoned.

Weather made to Order
ALL conceivable combinations of bad

weather-storms, dust, sleet, rain,
extreme heat or cold-can be created to
order. They are produced in a new
"weather tunnel," the first of its kind to be
built expressively for scientific research into
motor -car design and operation.

Thus an engineer may direct a 70 m.p.h.
sleet storm directly at a car running at a
speed equivalent to 60, 70 or 80 m.p.h.
At will the temperature may be dropped to
20 degrees below zero, or raised to 150 degrees

Swing doors can also be made into a
reliable air -lock by the fixing of cushions of
latex rubber at the hinges and edges of the
door. When the swing door closes, the rubber
pads are automatically compressed (as is
the cushioning at the base of the door), thus
rendering the room itself proof against any
contamination from outside.

World's Largest Ship
THE largest ship in the world was

launched on September 27th. It was
named the Queen Eliztlbeth, and is 10ft.
longer than the Queen Mary. A feature
is that she has only two funnels instead of
three, which gives her a more generous
allowance of deck space.

Choose Your Own
Language

AN innovation recently introduced in the
Budapest , telephone system enables

foreign visitors to obtain information in
English, German, Italian and Esperanto.
All they have to do is to dial a certain
specified number for each language.

THE WORLD OF
INVENTION
above, simulating conditions met in the
depths of winter or in the tropics.

The tunnel is 124 ft. long, 35 ft. wide, and
14 ft. high. A 400-h.p. motor drives a 10 ft.
propeller to create wind velocities up to
85 m.p.h. Dust or sand blown into the tunnel
through a jet is converted into violent
storms, while water pipes can produce any-
thing from a light fog to a cloud burst.

Beam Radio
THE first of the test transmissions on

the new radio telephone installation for
the Hebrides will shortly be taking place.
A station 1,000 ft. up on the mountains near
Castlebay Barra, is to work in conjunction
with another station near Oban. The radio
installation is intended to take the place of
cables which are often out of action due
to the effect of the storms which are experi-
enced in the vicinity.

Rubbered Rooms
ANEW and effective means of sealing

doors and windows against gas, and
one which lends itself specially to A.R.P.
work in hospitals and similar institutions,
consists of wooden panelling in which thin
strips of latex rubber cushioning (Dunlopillo)
have been embedded.

When the panelling with its projecting
strips, of cushioning is clamped to the door
frame and floor, the rubber is, compressed
to form an air -tight fitment which is neat
and absolutely fool -proof.

The panelling itself is no bigger than that
required for light picture frames; it takes
up very little room, and, in an emergency,
can be brought out of store and quickly
placed in position.

The rubber cushioning forming the air-
lock is more effective than sponge rubber
because it retains its vitality and "spring"
for any length of time.

Windows and floors, as well as doors, can
all be rendered absolutely gas -proof by these
unobtrusive wooden fitments.

A Living Battery
I N their efforts to find just what their

batteries can do, Exide technicians have
carried their experiments as far as to obtain
an electric eel from South America.

These electric eels can generate sufficient
electrical energy to stun a horse or even
kill a man, and " Exide " as the eel is named
demonstrates his ability to produce elec-
tricity by lighting a neon lamp. Although
" Exide " is only 18 in. long, he is a com-
parative youngster, and will eventually
grow to a length of four or five feet.

The batteries of the electric eel (see
diagram) are composed of hundreds of

thousands of minute muscular plates,
separated by an electrolytic fluid. Because
the electric tissue is a modified form of
muscle, it is believed that the chemical
processes by which energy is released in
human muscles are also utilized in the
tissues of the electric eel. Muscular activity
is a conversion of energy in two stages :
first, from chemical to electrical; second,
from electrical to mechanical muscular con-
tractions. In the organs of the electric eel
this ratio may be reversed. The eel's electric
organs produce voltages 1,000 times greater
than is developed by human muscular
activity.

Electric Cycles
A N Amsterdam firm state that they have
rA at last designed an electric cycle, .for
which they have taken out a patent. It
consists of a small motor which is fed by a
12 -volt battery, charged in such a way that
it would enable a distance of 80 kilometres
to be covered. The speed of the machine is
not stated. The equipment weighs 60 lb.,
but the sponsers state that this should not
prove a drawback. There are over three
million cyclists to be seen on Dutch roads,
and. the inventor hopes that within a few
years they will forego their pedals for the
electric cycle.

A Chemical Discovery
MAGNESIUM, used extensively in the

making of fireworks and flashlights,
is the lightest of known metals. It is now
an important constituent of the light alloys
which are required in large quantities for
aeroplane construction.

Bind Your Copies of
" Practical Mechanics "

THE binding case for Volume V. complete
with title page and index, is now ready
and costs 3s. 6d. by post from the Publisher,

George Newnes, Ltd., Tower House, South-
ampton Street, Strand, London, W.C.2.- The
index can be obtained separately if desired for
7d., post free. All readers should have their
copies of Volume V bound, and thus be able
easily to refer to the contents by means of the
fully cross-referenced index.- Nue- - -- " z

---
.--/ // /

1 ii // // 7/9/L OF EEL
4?' .''''--.-..._10^-...

1%. \
\ \ \

I I

/8 NE -6/7 / /\T/VE iff)llf -_./
1 I f P POLE OF \\,

BM -TER V \\

k BATTERY

\ \..
...___....,..,......., ; \ `\\ 1

..- -;:-?;.,..---. \\ .- i ,....,...°."4:-
.-- --....=------;---------------,--:-..,--- -,--

i I .
I 1 \  --. --
% \V ", , ...
\\\ ...N

HERD OF EEL
/S POS/T/VE I

1

/POLE OF
8,47-TERK z/ I

./ / / I 1,
--- / / I j\

___.4."" ...../ / / 1 I

...-..-- // /
i I

....

/ / I I---

..--.--- .A 1 1// l i
---

/.--- /...-- /--- /---.

// /
.../

../ //
..,F/SH STUNNED BYN. -. ...

ELECTOWC SHOCK OF EEL ---." ././ ...__.--- -. ---- "'-,
- - - - - - - -

Showing how the electric eel produces its electricity. The arrows indicate the path of current through the water.



74 NEWNES PRACTICAL MECHANICS' November, 1938

W INVENTIONS
Noise Production

THIS is the age of the big noise. Many
protests are made against the ear-

splitting sounds which characterise our
modern life. There is an Anti -Noise League,
whose aim is to abolish cacophony-a jaw-
breaking word for ugly sound. It is, there-
fore, strange that there should be an
application to the British Patent Office
asking for protection for a noise -production
device. But the mystery is cleared up when
one learns that it relates only to noises in
toys. To make a toy realistic it is necessary
that the familiar sounds associated with the
object represented should be correctly
imitated. The purr of the motor, the whirr
of the aeroplane, and the rhythm of the
railway train, when faithfully, if not power-
fully, simulated add materially to the effect
of the toys. The object of the inventor is to
provide means for imitating the power unit
of a toy device, for instance, the exhaust of
an internal combustion engine in a motor-
car.

This should enhance the delights of the
nursery.
Mechanical Scarecrow
I NOW comment upon another noisy

device which has been submitted to the
British Patent Office.

Ever since man first began to till the
ground, the bird has levied a toll upon the
seed which is sown in the furrows. But it is
a moot point whether the tiny marauder
does more good than harm. As regards the
garden, for instance, the favourite food of
the thrush is the snail, and we are told that
the bird destroys at least a hundred snails
where the gardener can kill scarcely one.

However, the farmer appears to consider
the birds as the foes of his fields. And he
has adopted more than one method in
order to frighten away the depredators.
The scarecrow is a familiar object on the
land. But its reign of terror does not
always achieve its end. I believe that with
ironical indifference a crow has been known
to utilise the scarecrow as a perch. Robinson
Crusoe, to guard his crop, hanged a couple
of the feathered culprits like highwaymen
at cross-roads, and this proved a deterren
to the winged bandits.

Now, the average bird has an inherent
fear of a gun. And, therefore, an inventor
has recently applied for protection for a
detonator which will produce periodical
explosions, somewhat on the principle of
traffic lights. Consequently, without the
continual attendance of a man with a -gun
-a practice which used to be adopted-a
bogus gun will deceive the aerial thieves
and keep them at a distance.

The inventor has set himself the task of
providing automatic detonator apparatus
which is simple, yet efficient. A character-
istic of the machine is that it can be easily
re -charged with a supply of detonators.
And, if required, the time interval between
the explosions can be varied.

Another feature of the contrivance is
that each explosion takes place outside the
apparatus, so as not to interfere with the
normal operation of the mechanism.

This device will replace the farmer's boy
who, in the good old times, rotated a bird -
scaring rattle.

Artificial Noises

1-1E subject of imitation noises moves
to remark that, in the days of the

silent films, the effects were produced by an
alert member of the staff, who made them

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

synchronise with the action of the. picture.
And these artificial noises added materially
to the realism of the film. But, as these
innocent deceptions were perpetrated behind
a screen, the public were not always aware
of the manner in which they were caused.
I have myself seen a vigilant effects oper-
ator-the forerunner of the sound track-
at work while a film was being exhibited.
By his side was a bath containing crocks,
which he vigorously made clatter when
anything in the picture fell. He also had a
big military drum, the surface of which he
brushed with a pair of dandy brushes used
ordinarily for grooming horses. This pro-
vided a very good imitation of the sound of
the waves on the seashore. The noise of a
horse's hooves was effected by knocking
together the edges of a split coconut shell.
A smart rap with a cane upon a leather seat
closely resembled the crack of a rifle. And
that which feigned to be church bells
resulted from the striking of what appar-
ently were suspended gas pipes. As these
noises had to coincide with the movements
in the picture, a rehearsal was necessary.
Footnote
I T is remarkable how many inventions

concern footwear. The attention of the
inventor is constantly devoted to shoes.
For example, a new pneumatic heel is the
subject of a recent application to the
Patent Office of this country. The object
of the inventor has been the provision of a
heel with improved resiliency, wear, and
non-skid properties. In this instance, a
rubber heel comprises upper and lower
plates enclosing an air chamber. The upper
plate is provided with reinforcing ribs on its

iderside.
The next invention to which I refer

relates not to " the light fantastic toe," but
is specially designed to reinforce the boot
of the miner. It consists of an improved
guard for the toes of boots. In this case,
there is a guard -cap of metal extending
over the front portion of the boot, and this
is characterised by the fact that a broad
strengthening and stiffening bridge of strong
leather is arranged between the guard -cap
and the front cap of the boot. No doubt the
boot of a miner is subjected to exception-
ally hard wear. Certainly this type of foot-
wear would have a powerful kick in it.
Shoecraft
SPEAKING of boots, I am moved to

remark that a London daily paper has
received a protest from a correspondent
who objects to the word " cobbler being
used for a heading. He considers that it
reflects upon that capable craftsman, the
shoe repairer. The paper pointed out that
the first definition of a cobbler is one who
mends shoes, but that a second meaning
describes a cobbler as one who clumsily
mends shoes. In this connection, there
comes to my mind a crude couplet which
was occasionally quoted in the last century.
It ran thus :-

" Why is a cobbler like a king ?
Because his nose is above his chin.

Modern machinery enables the shoe-
maker to repair shoes in a very effective
manner. I have seen stitching which is
almost imperceptible.

There are many handy men other than
the shoemaker who have a last and sole
and heel their own shoes. I once met that
highly respectable member of society, a
bank clerk, who shod both himself and his
family. He was one of the noble army of
amateur practical mechanics.

For Juvenile Jumpers
AN improved hurdle for junior athletes

has appeared. We have all seen
children in the streets who, by means of a
skipping rope at varying altitudes, test the
leaping abilities of the sporting juvenile.
This improvised method is surpassed by a
device of pressed metal, to be fitted to
hurdles, which enables the top bar to fall
and remain down when struck. It also
permits the top bar to be adjusted to any
desired height by clamping bolts, which pass
through slots in the sides of the hurdle.

This will train our youth to emulate the
attainments of the horse in the hunting
field.

Dish -washer
MOST housewives dislike that post-

prandial necessity, the washing up of
the dishes. However, in hotels and institu-
tions these ablutions are often mechanically
performed. A patent for a new dish-
washing machine has been applied for
lately. In the case of previously designed
machines of this description, the dishes are
placed on a stand in a container, on which
one or more jets of water are sprayed from
above. The liquid is fed to a nozzle through
a flexible conduit or one with turnable
joints. This, it is stated, has certain disad-
vantages, as, for instance, risk of
leakage.

The inventor of the improved device has
produced a dish -washing apparatus in
which a broad, thin jet of liquid is sprayed
on the dishes without the use of a movable
nozzle or a flexible conduit. A jet is directed
from a fixed nozzle against a reciprocal
deflector or screen, which deflects the jet on
to the plates. The jet, which may advan-
tageously be a round one, does not thus
strike the dishes directly. The action seems
to be nearly related to the ricochet of a
bullet.

How to Moor a Wallet
ANOTHER pocket wallet protector has

made its debut on the other side of the
Atlantic. This comprises a casing adapted
to be detachably secured to a part of the
wallet or article to be guarded, and also
latch mechanism. It not only nonpluses
the thief, but it prevents loss of the wallet
due to some other cause. For example,
there has come within my ken an accident
which occurred to a pedestrian. He happened
to slip on the pavement and, in an
endeavour to preserve his equilibrium,
almost turned a somersault. This was the
opportunity for the never -variable law of
gravitation, which caused his wallet to fall
from his pocket. At the time he was not
aware of his loss, and when later he applied
to the police, he did not recover his wallet.
Now, had he have had the above -mentioned
protector fitted, his pocket would not have
been picked by gravitation.

Bottle Printing
TO dispense with the adhesive label, a

new process for printing on the glass of
the bottle has been accepted by the United
States Patent Office. It comprises the use
of a quick -drying, hard -setting ink, which
is covered with a synthetic resin varnish.
The bottle is then heated for about a
quarter of an hour at approximately
300 degrees F.

DYNAMO.
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SYNTHETIC RESIN
MOULDINGS

The Material-Process
Emfiloyed-Tyfies Of
Moulding Dyes And

Their Manufacture
Fig. 1. Moulded bakelite articles.

THERE are several forms of moulding
material manufactured at present,
the most familiar being named

" bakelite."
It is a synthetic resin produced by a

chemical reaction in which carbolic acid
and formaldehyde (distilled from wood) play
the most important part, but the exact
details of the process are omitted as not
being considered essential to the present
article.

For the manufacture of utility articles
obtainable in vast quantities, this resin is
mixed with a base termed in the trade a
" filler," and this filler varies according to the
class of article required to be moulded. As
for instance some articles have to be hard
and necessarily fragile, others perhaps have
to be so light and weak that the filler used
is to gain strength, whilst in other cases
the filler decided upon is one which will
stand the constant contact of boiling
liquids. In some moulding powders very
finely ground wood is used as the base,
other materials include French chalk-chifia
clay-asbestos and wool fibre, also in the
majority of moulding shops all the scrap
and waste from previous mouldings are
reground and used as filler mixed with a
further proportion of resin. Bakelite
moulding compound is used for fabricating a
great variety of articles such as electrical
accessories, including wireless components ;
cups for vacuum flasks, and a vast amount
of small attractive articles purchasable at
very competitive prices. It is very durable,
not greatly affected by boiling liquids, and
is a non-conductor of electrical current.
The natural colour of bakelite resin is
amber, but any other colour is
produced by the admixture in
the filler of a suitable die.

Cellulose Acetate
This form of moulding material

differs considerably from bakelite
in structure, also in manufacture,
as although the modern method of
producing small bakelite articles is
by injection (explained later),
acetate is always injected into
a closed mould, heated separately
and being brought, to a fluid con-
dition in a container fitted to the
moulding press for that special
purpose.

In Fig. 1 will be seen a small
cup, an ashtray and a wireless
control knob, all produced in
plunger type moulds from bakelite
powder loaded directly into the
mould.

4

In Fig. 2 is shown four coil formers, the
largest of which is moulded in bakelite by
the injection method, the remainder being
fabricated from cellulose acetate.

The Process Employed
The process used in the manufacture

of mouldings is fairly simple, and does not
call for a great deal of skill on the part of the
operator, quickness in ejecting the moulded
article, combined with close application to
the time allowed for " cooking (which is
the period estimated by the controller as
sufficient to produce in the compound a
state as near to perfection as possible) are
the only points the person operating a
moulding press has to consider.

Bakelite moulding work cannot in any
circumstances be termed a " pleasant
occupation," owing to the heat which is
necessary and the annoying smell and
rapidity under which the operators have to
perform their duties.

With all forms of pressure . moulding
there are many snags and drawbacks. The
mouldings shrink upon cooling-which
has to be guarded against and allowed for;
also in time they " grow " by the normal
action of the pressure confined in the
moulded object continually struggling for
release. Moulded metal articles are affected
by this expansion more than synthetic
resin, although in all mouldings it is a
serious drawback and considerably restricts
the fabrication of moving parts. Ex.
perimenting in this direction is continuous,
and one enterprising firm is now moulding
shaft bearings from bakelite with the
admixture of graphite to the resin compound.

TAPr

SPLITS

0

sPRIIE HEAD
Fig. 3.-A small injection mould for coil formers of the type seen in Fig. 2

Fig. 2.--Moideled cellulose acetate articles.

The advantage of this will at once be
understood when it is explained that the
shafting is run dry, without oil or any form
of lubrication, owing to the graphite
reducing friction to a minimum. These
bearings have a great welcome in food -
producing factories or others where oil
becomes a nuisance.

The shrinkage in mouldings is to a great
extent overcome by allowances in mould
sizes when these are being made, of a
percentage averaging 0.006 per inch. The
figures representing .allowances are usually
entered on the mould drawing by the
designer, as much experience is necessary in
making calculations, also it will be realised
that bulk and the filler being used in the
moulding compound, will considerably vary
the amount of contraction. In some
instances the bakelite powder is made into
lozenges by the use of special machinery
before being loaded into the moulds, which
facilitates the accurate measuring of the
material being used, but this method has
its limitations, as where moulds have
fragile or structurally weak internal parts,
the danger reduces the practicability.

Heat and Pressure
There are several practical methods of

obtaining and applying these two
very essential elements. In the case
of heat, steam,. gas and electricity
can be used efficiently, whilst in
the case of pressure, hydraulic
and electrical are universal, also
hand pressure obtained with a fly
press is often used with success

3 where the more elaborate mechani-
cal processes are not available.

For good sound mouldings the
heat required should be some-
where around 300°F. to 350°F.,and
all moulds and mouldingapparatus
should be maintained at this
temperature.

With regard to pressure, this is
approximate, but the nearer it
approaches that equalling 1} tons
per square inch, the more durable
ancIstrong the moulded part will
be.

If the pressure is insufficient



76 NEWNES PRACTICAL MECHANICS November, 1938

N

Fig. 4.-A three -impression cup mould.

the mouldings will be weak and
fragile - termed in the trade
"Cokey."

Mould Loading
Some few years ago the only method of

charging a. mould was by taking the upper
and lower forces apart and inserting the
material, but this has now been superseded
by the modern method of injection.

For this process special presses or mould-
ing machines are needed, and in the former
they are of the double -action variety, viz.
the lower platen rises and closes the mould,
then a plunger descends, entering a small
cylinder, which is screwed into the top of the
top of the mould, into which the bakelite
powder or lozenge has been previously
placed.

Undoubtedly this is a great improvement
on charging the mould direct as it reduces
the " flash," which is a certain amount of
the resin spewed out between the two mould
forces by the internal pressure, and is a
great trouble should it become thick, having
to be trimmed off after moulding as it is
very unsightly. A further advantage
attached to the material being in a fluxed
state when entering the mould is that it is
not so liable to injure weak protrusions on
the inner surfaces of the mould When it is in
operation.
Cellulose Acetate Moulds

Moulds for this material are always
charged by the injection method. It differs
only from the bakelite injection mould by
having a cylinder attached to the press
containing a fairly large quantity of the
material in a hot fluid state. A great many
large and elaborate moulds are used in the
process of forming and casting this class
of resin; the mouldings, such as cheap
fountain pens, pencils, etc., have to be
produced in very large quantities to support
a competitive market, and maintain
profit

The rapid and effective stripping of
these small articles after moulding
has produced many wonderful and
elaborate mechanically operated
moulds, especially for the production
of such articles already mentioned,
and having internal threads. P apidity
of operation is the most essential
point, end the design is always
directed with this end in view. One
of the most effective mechanically
operated moulds at present is made
by having a complete circle of stems
made of steel which forms the internal
bore of a pen or pencil barrel. These
stems pass through a plate, and on
the back end of each is fitted a
small gear wheel, in the centre of
this circle of gear wheels, and in mesh
with same is a larger wheel to which
a handle is attached-when the
moulding is completed this handle
is given a sharp turn, which causes
all the stems to revolve tog sthcr,
unscrewing them from the moulded
thread inside the barrels, but even
a quicker method than this has been
recently invented, and has proved
quite practical against considerable
adverse criticism, i.e., after moulding,
and when the material is still in a
hot plastic state, the steel stems with
the moulding thread on descend

SPEW GROOVE

Fig. 5.-A simple flash mould
for forming an ash tray.

through the plate, stripping off the barrels.
It had been found after considerable ex-
perimenting that the moulded thread was
not unduly injured, and regains almost its
normal shape and size upon cooling. In
Fig. 3 will be seen a cellulose acetate mould
which produces the small coil formers. The
top sketch is a sectional view showing the
details, No. 1 being the top force made from
good quality mild steel and left soft; No. 2,
which is the bottom force made from the
same class of material into which the core
pins No. 5 made from cast steel, hardened
and tempered, are a press fit just burred
over at the bottom end to retain them. A
slight taper will be noted on the core pins,
which is very essential to facilitate stripping.

Lecation Pins
The location pins made from cast steel

hardened and tempered, are of different
sizes to locate assembly the same way round
each time. In the making of this mould,
very little bench work is necessary, and the
only real fitting is the three rectangular

Fig. 6.-A strip emery
cloth holder for mould

Polishing.

core pin holes, which have to be carefully
located. The splits, which are made from
east steel are probably the most tricky
job, there is really two pairs of each which
must be exactly the same to centralise.
They are shaped up to a predetermined
size, the core pin slots run through on the
horizontal milling machine, then the shallow
recess end milled in the top and bottom
sides of each to form the flange on the coil
foriner. The outside taper is then machined
on the horizontal milling machine with the
aid of the swivel vice to set up for the angle.
In some tool rooms, about .010 in. would
be left all round to be ground off after
hardening, but in many, just a few thousands
would be left on for the fitter to work off
with a file, in any case all mould surfaces
have to be polished before and after hard-
ening, this is very essential with all mould-
ing dies to avoid sticking, and also to
produce a finish on the moulded article.
Polishing

Emery powder mixed with paraffin oil
used on sticks of wood or pieces of fibre,
are very handy tools, and afterwards a final
surface highly polished can be obtained
with rouge. Polishing is not so essential
with cellulose octate moulds, as bakelite,
the moulding pressure being considerably
less. In quite a lot of modern tool rooms
good quality mild steel would be used for the
splits of this mould, and afterwards skin
hardened in the cyanide bath, but it must
be distinctly noted that it would have to be
" black " mild steel which is hot rolled, as
" bright mild steel " or " cold rolled
steel " would distort in the hardening
process, and render the parts useless.
Bakelite Mould Making

The small cup which is shown in Fig. 1
was made in a very simple three -impression
mould. The bottom bolster is made from
mild steel with cast steel moulding forces
inserted into it, after being hardened and
ground. The top force is a mild steel plate
with plungers to form the inside wall of the
dip positioned by a spigot and held on by
screws. This type of mould is fairly simple
to make. A small protrusion will be noted
on the top of the plungers entering the top
plate, without this the mould would take
twice as long to make, and would mean a
great deal more trouble, which will be easily
noted by following the procedure adopted
for manufacture. (Fig. 4.)

Best quality mild steel is turned in the
lathe to size, representing the bottom
bolster and the top plate. The top plate
overlaps the body, and a step is turned on

(Continued on page 111
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Fig. 7.-An impression knob mould
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There are always Bargains in High-grade Tools at

GAMAG S
Send for copies
of Gamages
Tool Bargain

Leaflets

28 inch PLAIN GAP BED LATHES
Will stand the hardest usage by hand or power. Constructed
on sound orthodox lines, and possess many Tefinements usually
found on larger or more expensive lathes. Length between

centres 10in. Face -plate, 3f in. diam. Height of
centres from Gap, 2fin. Slide Rest with Vee Slide,
Square Thread Lead Screw. The Headstock
Hollow Mandrel is bored tin. Mandrel nose

Bin. by 16 threads and bored
No. 0 Morse Taper. Cone
Pulleys lf in. and llin. in-
side, and 2fin. and 211n.
outside. Lead Screw tin.
Square thread. Weight of
Lathe, 18113.

Foot Motor, 18/6. Counter-

shaft, 15/6. 3 -Jaw Dog

Chuck, 6, 6. Belt, 2/-.

For Bench
Floor or
Ceiling

COU NTERS HAFTS
FOR SMALL LATHES
Specification : Three speed cones, 21,
3, and 3} inches each by finch. Fast
and loose pulleys 4 by f inches. Overall
length 8 inches, Width, 51 inches,
Height 51 inches, Weight nibs.
Complete with belt shifter, ,
Carriage 1/-, England or Wales.

SETS OF LATHE TOOLS
British made in best tool steel. Will

stand hardest usage.
Complete with
wooden rack.
Set of Six (as
illustrated)
fin. square,

Post 6d.
fin. square, 5/-.
Set of twelve, I -in.
square, 10/-.

Post

Carriage

E ngland
or IVales.

GUARANTEED

VERY POWERFUL
ELECTRIC DOUBLE GRINDERS

Operated by self-contained
rd h.p. motor for 222/240

volts A.C. 50 cycles.
Single-phase 3,000 r.p.m.
2.7 amps., k.w. 0.25.
Diameter of grinding
wheels 6in., sin. thick.
Overall measurements :

With 9ft. cab tyre flex. j6high. Weight 60Ibs.
18in. long, 9in. wide,

Or Delivered on First of
12 Monthly Payments of

TRUE to .001 in.
Send for full,
Descriptive

Leaflet

030
The "GAMAGE" 3 -inch BACK GEARED, SCREWCUTTING,

SLIDING, MILLING and SURFACING LATHE
with COMPOUND SLIDE REST

Headstock and Bed are of ample proportions; with large diameter mandrel in
long adjustable bearings. Quick Traverse Handle for Saddle Return. Saddle,
has machine cut slots. All gears are machine cut.
Dimensions: Swing in gap, 8in. ; Swing over saddle 41In.; Mandrel nose I in.Whit-
worth ; Mandrel and tallstock barrel bored sin. clear; Centres, standard No. 1 Morse
taper; Cross -slide traverse, 31in.; Top -side traverse, 3in. ; Lead -screw, fin.,
diameter by 8 T.P.1. ; Cone pulley, 31in., On. by tin. width; Back -gear
ratio, 6 to 1; Approximate weight 6011as. With Compound Slide Rest and Back
Gear, 20in. between Centres, including Sin.
Face Plate, 21in. Driver Plate Machined
Chuck Plate, 10 Change Wheels and Double
Clasp Nut.

10f9 Carriage 2/-, England or [Vales.

6'7'
OR DELIVERED ON FIRST OF 12 MONTHLY PAYMENTS OF I I f6

Also with single clasp nut 25/19/6, or 12 Monthly Payments of 10/9.
sriage Outside Cur Extensive Delivery Area, England and Wales, 3/6.

THIS FINE CHEST OF for 7916
61 SHEFFIELD -MADE TOOLS only
Chest stained and polished Walnut colour. Size 27in. by llin. by 7lin. Fitted
with fixed compartments for small articles, and movable tray with 24 spring
clips to hold chisels, bits, etc. Contents : 1 Skew -back Handsaw, 22111. ; 1 Tenon
Saw. 121n. ; 1 Set 3 Blade Compass Saws ; 1 Pad Saw and Handle : 1 Smoothing
Plane. 2111. double iron ;1 Joiner's Hammer, No. 2 ; 1 Claw Hammer, No. 1 ; 1 Joiner's
Mallet. 5in.; 1 All -Steel Hatchet, No. 1 ; 1 Cased 011stone. 81n. ; 1 Joiner's Square,
6in. ; 1 Sliding Bevel ; 1 Spirit Level, 6in. ; 1 Spokeshave, 21in. ; 1 Marking Gauge ;
1 Cabinet Turnscrew, each 4in.* 61n. : 1 pair Pincers. 6in. : 1 Handled Chisel, each
iM., lin., tin., 1 in. ; 1 Handled Gouge, lin. ; 1 Joiner's Plain Brace. 9in. 1 Centre

Bit, each tin_ l in., fin. ; 1
Special Auger Bit, each tin..
11n., lin., tin. Dn.; 1 Boxwood
Rule, 2ft. ; 1 pair Combination
Pliers ; 1 Putty Knife ; 1 Paint
Scraper ; 1 Mitre Block. 9in. ;
2 Gimlets : 2 Bradawls ; 1 Glue
Pot ; 1 Cold Chisel. 61n. by lin. ;

1 Tack Hammer ; 1 6in. Half -round
File and Handle :1.41n. Saw File and
Handle ; 1 Centre Punch ; 1 Nail
Punch ; 1 Packet of 12 Sheffield
Twist Drills ; 1 Pencil.

OR DELIVERED ON
FIRST OF 12 M'THLY

PAYMENTS OF

Carriage Outside Our Extensive
Delivery Area 3/-, England or Wales.

.11111111111110.

h.p. SPLIT PHASE
ELECTRIC MOTORS

Specially
produced
for those
who re-
quire a
reliable
motor at a
moderate
price. Well
made and
finished.
High start-
ing torque.
and low
current consumption. Fitted with wool
packed, extra heavy bronze type sleeve
bearings, R.P.M. 1,425. Continuous
rating. For A.C. mains,
900-220 and 230-250 volts,
30 cycles.

Also 2,e50 R.P.M. 67/6.
Carriage outside our extensive delivery

area, 1/6. England or Wales.

ELECTRIC BURGLAR ALARMS
Really ingenious.
Fits to the top of
any doof and rings
a powerful electric
hell immediately
door is opened,
and continues un-
til door is closed.
Easily put in or
out of action by
pulling cord at
side. Takes or-
dinary 41 -volt
refill battery.
Post 6d.

AN OUTSTANDING OFFER OF
PORTABLE PETROL ELECTRIC
LIGHT AND POWER PLANTS
Unusually compact 11 in. high, 10 in. wide, 15i in. long. Weighs
only 47 lb. Engine is air (enclosed fan) cooled, four cycle,
developing f h.p. Has fly -ball type governor, suction feed car-
burettor, and splash lubrication. Runs 18 hours on one gallon
at 100 watts, uses 2 oz. oil in 10
hours. Generator is sclf -excited
two pole of high efficiency,
armature mounted directly on
crankshaft. Complete with
ammeter, cut-out relay, leads
and battery
clips. 12 volts,
100 watts. S.

OR DELIVERED ON 70 -
DEPOSIT. BALANCE IN 16/6
12 M'THLY PAYMENTSA

Carriage Forward outside our extensive delivery area.
GAMAGES, HOLBORN, LONDON. E.C.I. Phone: Holborn 8484, City Branch: 107 Cheapside, E.C.2
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The size of your salary is more or less in accordance with the
measure of what you know and therefore can do. The more
you know, the greater your pay.

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

This is

INTERNATIONAL BUILDINGS
KI NGSWAY, LONDON

Head Offices of the

INTERNATIONAL

CORRESPONDENCE SCHOOLS
It is the centre from which radiates technical, commercial, and
professional instruction that has been of great benefit to tens of
thousands of ambitious people.

The I.C.S. is the greatest as well as the largest institution in the
Empire devoted to spare -time training. Its prestige is unequalled.
Several State Departments have entered into working arrange-
ments with the I.C.S. for the training of men.

More than 1,500 I.C.S. text -books, prepared at International
Buildings, are marvels of clearness, accuracy, and practical help-
fulness.

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

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

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

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

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

The International Correspondence Schools
can help you.

Our expert advice on ay matter concerning your work and your
career is yours for the asking-free and without obligation. Let
us send you a booklet dealing with the subject in which you are
especially interested. It is packed with valuable information.

The I.C.S. offer instruction in the subjects given below.

Write for Special Booklet to -day or use the Coupon.

COUPON FOR FREE BOOKLET
'INTERNATIONAL CORRESPONDENCE SCHOOLS, LTD.; (Dept. 95), International Buildings, Kingsway, London, W.C.2

Please send me your booklet containing full particulars of the Course of Correspondence Training before which
I have marked X. I assume no obligation.
O Accountancy
0 Advertising
O Aeronautical Engineering
0 Air Conditioning
0 Architecture
O Boiler Engineering
0 Book-keeping
O Building
O Chemical Engineering
O Civil Engineering

0 Diesel Engineering D Marine Engineering
0 Draughtsmanship 0 Mechanical Drawing
0 Electrical Engineering D Mechanical Engineering
E Engineering Shop Practice 0 Mining Engineering
0 Fire Engineering 0 Motor Engineering
0 Garage Management 0 Pattern -making
E Gas -Power Engineering El Plumbing
0 Heating and Ventilation 0 Radio Equipment and Sers icing
0 Hydro -Electric 0 Salesmanship
E Journalism 0 Sanitary Engineering

O Scientific Management
0 Short -Story Writing
0 Steam Engineering
O Surveying
ri Telephone and Telegraph Eng.
0 Textiles
0 Welding, Gas and Electric
 Wireless Engineering
O Woodworking
O Works Management

EXAMINATIONS
Technical, Professional, Matriculation, and Civil Service. State theone you wish to pass

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

NAME

ADDRESS

AGE ICS
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Sir Isaac Newton.

ISAAC NEWTON was born at a remote
Lincolnshire farmstead near Wools-
thorpe, on Christmas morning in 1642.

He was a weakly infant and the circum-
stances of his birth were greatly saddened
by the fact that, just previously, his father,
a yeoman farmer, had died at the early age
of thirty-six.

Isaac's mother, however, soon re -married,
and went to reside with her second husband,
the Rev. Barnabas Smith, at North Witham,
some distance away. The infant Newton
was not taken to his mother's new home.
He was looked after by his grandmother,
Mrs. Ayscough, who came to reside at
Woolsthorpe specially for that purpose.

Great must have been the care which
Mrs. Ayscough gave to -the infant boy, for,
with the passing of the years, he completely
outgrew his early weaknesses, and, as we
shall see later, lived- to the ripe old age of
eighty-five.
His Boyhood

When Newton was twelve years of age,
he was sent to the King> School at Gran-
tham, the nearest town. Strangely enough,
he did not show any studious inclinations
and, for a time, he was almost the lowest
boy in the class. Like Galileo, much of his
boyhood time was spent in building working
models from scraps of materials and in
pondering over their pechanism. He
interested himself in astronomy, too, and
there is a story that once he tied a lantern
to the tail of a kite and flew it after dark,
making the local folk believe that a comet
had appeared.

Newton, however, even at this immature
age, was no characterless lad. One day a
schoolfellow kicked him savagely and for
no apparent reason. Immediately Newton
rose up and fought the lad, giving him a
good thrashing.

The incident had its effect on Newton's
mind. If, he thought, he could obtain the
victory over a fellow pupil with his fists,
he could surely do so with his brain. So
he set to work in good earnest with his
studies and ultimately rose to the top of his
class.

His schooldays over, Newton was started
at the family occupation of farming. But
there was no love for the congenial task of
husbandry in him. He preferred reading
books on mathematics and physical science.
Eventually, therefore, on the advice of the
local vicar, Newton was sent back to the
Grantham Grammar School, this time with
the object of preparing himself for a
University career at Cambridge, to which
city of learning he went in the year 1660
at the age of eighteen, entering the famous
Trinity College there.

MASTERS OF
MECHANICS

Nov 39. Isaac Newton

The Great Plague
There was nobody very brilliant at

Cambridge when Newton went up there.
His studies went on uneventfully .and at
the age of 22 he took his B.A. degree. A
year later-in 1665-the Great Plague
visited London, killing off no fewer than
100,000 people. The pestilence spread to
Cambridge, causing the University to be
closed. Newton, as a result, was forced
to return to his family farmstead at Wools -

The modern spectroscope is based directly upon
Newtons discovery of the spectrum.

thorpe and to remain there for a period of
some eighteen months.

But the period was, for Newton, not one
of idleness. For some time previously, he
had pondered deeply over the fundamental
principles of mechanics and, in ,particular,
over the elements of astronomy. Especially
had the subjects of force and gravitation
fascinated him, for he had learnt much from
the writings of Galileo about the new
conception of the earth, moon, sun and
planets.

It was thiring his enforced stay at
Woolsthorpe that the apple -in -the -garden
incident is supposed to have occurred to
Newton. Whether Isaac did actually con-
ceive his explanation of the operation of
the universal law of gravity through seeing
an apple drop to the ground in his mother's
old orchard at. Woolsthorpe, or whether
the well-known narrative is only a story,
we shall never fully know. It would
seem, however, that the story (which was
given to the world by the philosopher,
Voltaire) has some truth in it.

Law of Gravitation
Certainly, though, it was at this period of

his life that Newton hit upon the law of

universal gravitation which enabled him to
give, later on, a definite proof of the laws of
planetary motions, thus following up and
confirming the great truths which Galileo
had previously enunciated.

In" 1667, Newton returned to Trinity
College, Cambridge, having been elected a
Fellow of the College, and from now onwards
we find his career one of almost meteoric
brilliance in the domain of mathematics,
astronomy, optics and theoretical mechanics.

In the realm of mathematics, he invented
at this period the binomial theorem,
nowadays well known to students of algebra,
but his greatest mathematical monument
is what we call at the present day the
" differential calculus ", a mathematical
system which has ever been of incalculable
assistance to the theoretical engineer and
designer.

As a close student of optics, Newton
gave several years to the re-formulation of
the principles of light. He introduced the
reflecting telescope in which the image is
not viewed directly through a system of
lenses, but is formed at the focus of a
large mirror or " speculum ", thus obviating
the many distortions which a direct vision
telescope built on the principle of Galileo
introduced at that time.

Newton, too, discovered that if he
allowed a narrow ray of sunlight to pass
through' a triangular -shaped piece of glass,
called a " prism ", the light ray was not
merely reflected or directed out of its course,
but that it was actually split up into seven
differently coloured component rays which,
when allowed to fall upon a whitened sur

An early air pump, made soon after the death of
Newton. With suds simple instruments, many of the

basic properties of gases were discovered.
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face, gave a graduated band of colours
known to this day as the " spectrum."

Spectrum Analysis
Here, of course, Newton figures as the

father of spectrum analysis, that ingenious
principle whereby man has been able to
ascertain the composition of other worlds
and even of the gaseous atmospheres of
worlds separated from the earth by almost
inconceivable distances. Curiously enough,
however, Newton, although his notes on the
subject were voluminous, published very
little at this juncture, for the limelight of
publicity was distasteful to him.

Newton's view of the nature of light was
that it is composed of streams of tiny
material bodies which he called " cor-
puscles ", these corpuscles being shot off
in 'vast numbers and at an extremely
rapid rate by the luminous body. For a
time, Newton's " corpuscular theory "
prevailed, but it was eventually over-
shadowed by the present-day wave theory
of light which assumes light to be a mani-
festation of wave motions in a hypothetical
entity which, for convenience, is called the
Ether.

It is interesting, however, to note that
of recent years, many scientists are inclin-
ing more and more to the old corpuscular
lheory of Isaac Newton and are crediting
ight with being a stream if not of actual
material bodies, at least of energy units or
" particles."

Newton was made a Fellow of the Royal
Society. The latter body formed such a
high opinion of his researches in mathe-
matical science and in the principles of
mechanics that they decided to ask his
ppeermission to publish much of his work.
Newton consented. He revised and col-
lated his many notes, papers and manu-
scripts and eventually gave to the world his
famous Principia, or Mathematical Prin-
ciples of Natural Philosophy."

Remarkable Book
This book, which was written in Latin

and published in 1687, proved Newton to
be a man of towering scientific and
philosophical genius. It has been aptly
called the " greatest single contribution to
science ever made by any one man," and,
although at the time of its publication there
were, perhaps, hardly a dozen men in all
Europe who were capable of realising its
deeper meanings, the work placed Newton
upon a pinnacle of scientific fame.

The Principia of Newton is, even to -day,
one of the most fundamental treatises in
the whole repertoire of theoretical and
mechanical science. It is difficult to
assess the manner in which engineering
science would have grown without the
many principles which it lays down.
Even the modern views of Einstein upon
the conception of the Universe in no way
invalidate the conclusions of Newton's
Principia, the latter being inviolable and
absolute.

As a sort of political reward for his work,
Newton, in 1695, was offered the post of
Warden of the Mint, an appointment which
he accepted. Five years later he was made
Master of the Mint, the position being then
worth about £1,500 per annum. To a
certain extent, the post was a nominal one,
for Newton still continued his studies at
Cambridge for a few years afterwards.

From 1703 he held the Presidency of the
Royal Society, an honour which he retained
until his death, twenty-five years later.

Nervous Breakdown
And then, curiously enough, in the midst

of the years which followed upon his
European fame as a philosopher and

scientific mechanician, came a period of
mental unrest, a bad nervous breakdown.
Some have averred that the great philoso-
pher's mind actually became unhinged at
this period; but there seems little likelihood
of this being true.

Nevertheless, the brilliancy of Newton's
career had expended itself. The flame
had died down, and during his later days,
the great philosopher contented himself in
living a tranquil and uneventful life,
devoting a good deal of his time to the study
of Divinity.

A telescopic view of the moon. By carefully observing
the motions of our satellites Newton was led to his

laws of gravity.

Some ten years before his death, which
occurred on March 20, 1727, he relinquished
all his scientific studies. The master mind,
which had given to the world more scientific
principles than any other single individual
had ever previously done, had worn itself
out and its owner now lay back to follow,
whenever possible, the work of others,
whose efforts he encouraged to the greatest
degree.

To this period of Newton's final inactivity
belongs those oft -quoted words of his :

" I know not what the world will think
of my.labours, but to myself it seems that
I have been but as a child playing on the
seashore ; now finding some pebble rather
more polished, and now some shell rather
more agreeably variegated than another;
while the immense ocean of Truth extended
before me unexplored."

Newton was made a Knight by Queen
Anne in 1705-some say as a direct reward
for the publication of his renowned " Treat-
ise on Optics ". He never married and
much of the wealth which came to him in
his later years he gave away in the form of
presents to friends, acquaintances, and,
aye, to the merest beggars.

" How have you managed to make so
many discoveries," is a question which was
once put to Newton. " By always thinking
about the subjects," was the simple reply,
an answer which, in all truth, gives the key
to the workings of the philosopher's mind.

Newton's Many Laws
The mechanical and constructional world

of to -day could not possibly have developed
without Newton's many laws and princi-
ples of force, energy, action at a distance,
light, gravitation and mathematics.

In Newton, the work of Galileo which
had been so. greatly decried by ecclesiastical
" authority, found its fructification.
When Newton died, mankind no longer
believed that the sun revolved around the
earth. The dead hand of Aristotle which
had held men in bondage for so many
centuries had been forcibly raised. A new
spirit of science and of discovery had been
let loose upon the world.

" Let mortals rejoice that there has
existed such and so great an ornament of
human nature," reads the concluding line
of the inscription on Newton's tomb in
Westminster Abbey. Yea, and let even
modern scientists, too, of all classes, pause
at times to render at least some measure of
praise to Newton and to his pioneer work,
for without the latter, science would have
had very few enduring principles upon
which to build its edifice.

THE NEW "STREAMLINERS"
Messrs. Bassett-Lowke, Ltd., this season

are featuring in their new locomotive range
in gauge " 0 " all the latest streamline
locomotives : L.M.S. the " Coronation Scot "
and the "Duchess of Gloucester," L.N.E.R.
the " Empire of India " and " Dominion of
Canada," and these can be supplied either
in clockwork or electric a.c. or d.c. at the
standard price of 12 guineas, which is
remarkably reasonable for locomotives

hand made throughout, and beautifully
finished.

This year Messrs. Bassett-Lowke have
re -arranged their railway lists and in addi-
tion to their new edition Section "A" list
out this October, price 6d., which covers
all gauges, they are producing a booklet
"GAUGE '0' MODEL RAILWAYS" price
3d. devoted entirely to "0" gauge. Why
not send for a copy.

The gauge "0" model "Coronation Scot."
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Figs. I and 2.-- (Left).-.4 miniature single cylinder traction engine. (Right) .4 copy of Tit Bits- which measures in. a 21 in.

IT'S A SMALL WORLD
By W. J. Bassett -Low ke, M.I.Loco.E.

" OW tiny ! Let me look at it ! "
Just the words which express
most people's fascination for the

miniature. It may be the interest they
have in very small things made by human
hands, or in viewing the magnified work of
nature, invisible in its beautiful detail to
the human eye except through the micro-
scope.

I am chiefly concerned in the making of
large things small, and I think the peaks in
this art are approached as the amount of
accurate detail in work of this kind is
accomplished.

In Fig. 2 . is shown what modern
printers can do in reducing an ordinary
issue of a weekly periodical to 1 }-in. x 24 -in
Each tiny page is readable and is an
accurate miniature of the " real thing." .

" Endeavour " Barque
The next model I have taken from my

wzy:CItt.H2140e

SPF,,i4BRYMAY MACH

Fig. 4.-A steam plant for a motor boat.

own collection of ships. It is the famous
Endeavour Barque of Captain Cook, 1/1200th
actual size, which makes it 1 inch long !
The detail work on this small ship has been
most accurately carried out. (See Fig, 7.)

Also by the same craftsman, Mr. George
Sell of London, is the infinitesimal 3 -masted
sailing ship, shown in Fig. 3. It is only

Fig. 3.-A three
masted sailing ship
which is only 4 in.
long, installed in a

watch case.

half an inch long, and square -rig ged with
hum in hair. It is the property of a keen

Figs. 5, 6, and 7.-
(Left) Miniature
deckfittings.(Above)
A model speed boat
which is only 8 in.
long. (Right) A
model of the famous
`Endeavour' Barque.

connoisseur of models, Mr. Cyril Derry of
London, and he carries it in his watch case
(N.B.-the works having been removed !),
and here it is shown compared with a penny.
Working Models

Now for something that works ! Fig. 1
shows probably one of the most unique
working models ever constructed-a model
of a model !

Some readers may remember that Mr.
F. J. Camm described in this publication a
year or so ago how to make a fin. scale
single cylinder traction engine from castings
by Bassett-Lowke.

Mr. George Southby of Willesden has
made a miniature model from this
scale model, and here you see it mounted
on four match boxes. Some details may not
be amiss. The cylinder bore is only Ands
and the strk ke A -in. It has reversing gear
and runs well forward or backward, and the
steam cock is correctly made with taper
plug, washer and nut. The steering gear is
a working job, as also is the hand brake,
and the engine can be thrown in or out of
gear as desired. Mr. Southby runs the
tractor on compressed air as steam is apt to
spoil a tiny engine, and the most natural
speed is 7 to 8 feet per minute.
Miniature Speed Boat

Fig. 6 shows a speed boat by the same
careful model maker. This is only 84 inches
long, and has a single acting slide valve
engine, bore h -in., stroke A, which actually
propels the boat along at 3 miles an hour.

Before we leave working models, let us
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look at the working steam plant for a
model motor boat shown in Fig. 4. Its
size can be gauged frpm the match box,
and it is fired with sohd methylated spirit,
runs for 3 minutes and has a working
displacement lubricator

" Queen Mary "
Modern show -case models of giant liners

are full of small masterpieces of detail.
You will see on the stern view of the Queen
Mary, Fig. 5, a group of deck fittings to a
scale of 1 -in. to the foot, which needed
much care and thought on the model
maker's part before they were produced.

Last but not least I would say that the
interiors of ship models sometimes call for
minute craftsmanship. Fig. 8 shows a

Fig. 8.-A portion of a dining saloon on a British liner.

portion of a dining saloon on a British
liner, about 7 inches long and 11 inches
high. Each of the chairs, and there are over
fifty of them made by hand, are scarcely
an inch high. It is an interesting fact, too,
to note that the small flowers in the vases

on the tables, though only 1 in. long are
real !

These pictures just show a few examples
that have come to my notice recently, and I
hope they may give you some idea of the
exquisite work of miniature modelling.

PETROL -DRIVEN MODEL By. C. E. B.

AEROPLANES

LAST month we showed a land biplane
with the engine installed. Its main
dimensions are :

Span, 3 ft. 41 in. ; chord, q in. ; length,
3 ft. Its all -up weight is only 3 lb. It has
a pleasantly flat glide after the power is off.

I do feel, however, that people who expect
to obtain exactly the same ease of starting
and coarse handling that larger engines
will stand will never get the best out of the
little fellows.

For anyone who is prepared to treat
delicately, mixture, control, etc., the little
fellows will give great satisfaction. In
other words, although they are sufficiently
robustly built to stand just as hard knocks,
they are not so good for the hard -fisted man.

A very small biplane flying boat was also
shown last month with a similar type hull to
my large 8 -ft. span record -holding flying boat.
The glide is so flat that this little boat has
made a number of landings on its hull over
grass without any damage. The boat
slithers over the grass on landing.

This is rather tempting Providence,
however, and the boat is being put away
until its water tests can be carried out.
It ought to be mentioned that this little
boat has detachable wings, tailplane fin
and tail -boom. It packs up into a small
bundle in a few seconds.

Large Models
Although I have made a considerable

number of little petrol models that can be
called satisfactory flying models, my last
being a 3 -ft. 6 -in. low -wing model, I think
I prefer the large model of about 8 -ft. span.
The little fellows are delightful to carry
and pack up, but the big model flies more
steadily and looks more purposeful in the
air to me. I prefer its steadier and more
floating type of glide. Large engines are,
of course, easier to start as a rule, as they
are naturally less temperamental and have

Fig. l.-
The

writer's
8 ft. span

simple
type

low -Wing
model.

a greater reserve of power. Nevertheless,
I would not be without my little models.
I also realise that the lure of producing a
really tiny model is too great for many
people. They so often fall for it as their
first model. I shall always advise starting

ion the larger and easier model first where
there is greater latitude for mistakes in
weight paring and engine operation.
Something between a 6 -ft. and 8 -ft. span.
Having obtained experience on the larger
model with an engine of 6 c.c. or 9 c.c.,
then conies the time for the little highly
portable model.

The low -wing petrol model is often
looked upon as a dangerous type of model
that is likely to be unstable, and damage
itself, and I have so often heard the absurd
remark that low wings will not glide.
Actually, properly designed low wings
glide beautifully, both rubber and petrol
models. It should be obvious that
they are easier to get to glide after power is
off than a high wing, because the thrust
line can easily be arranged so that it
passes through the centre of resistance of
the main plane, and so does not tend to
pull the nose up or down around the
centre of resistance when the engine is
firing. Stability on a low -wing model is
quite easily obtained if a really generous
dihedral is used, and the fuselage is built
a bit longer than normal, so that the tail-
plane and fin run the disturbed air as
much as possible from the mainplane.
The positioning of the thrust line is
important. Also weight should be kept
low. Fig. 1 shows an 8 -ft. span tapered
wing, low -wing model that I built almost
entirely of balsa wood. The main spars
in the wing are of 1 -in. by 1 -in. spruce-
all other spars are balsa. It can be seen
that the wing is detachable and held up to a
cut -away portion in the bottom of the
fuselage by elastic bands to wire hooks

that protrude from the fuselage side.
These bands can be seen in the small
black marks on the fuselage side in the
photograph. The wing fixing is therefore
hardly noticeable on this model and yet
will give if it hits anything it should not.
The wing itself has a nearly straight
leading edge and the trailing edge brought
forward to the tips to make the taper.
This has been proved to be the most
laterally stable type of tapered wing shape
in full-size research. The wing is also
made in two halves and is detachable in
the centre for ease of carrying.

Tailplane and Fin
Both the tailplane and fin are detachable

and also held on by rubber bands that
scarcely show. The fuselage is made up of
two sides of sheet balsa wood with
longerons and uprights of 1 -in. by 1 -in.
balsa. Cross pieces are then added and
the top and bottom are then also covered
with *-in. sheet balsa. A turtle decking
is added, also made of sheet balsa with
formers of balsa. A small cabin can be
seen on top. This contains the time
switch to control duration of flight. The
main dimensions of this model are-Wing :
8 -ft. span, 16 -in. chord at root, 10 -in. chord
10 in. from tips. Length overall: 5 ft.
41 in. Tail : 3 ft. 4 in. span, chord 14 in.
at roots, 7 in. at tips. Undercarriage
track : 26f in.

The engine is a 9 c.c. " Brown Junior "
and is interesting because it is one of the
very first engines of this make that came
into this country several years ago. It has
never been taken down for decarbonisation
or repair. The only modification has been
the fitting of platinum ignition points.
A mixture of one part heavy motor -cycle
oil to 3 parts petrol is always used.
Although it is oily and throws oil about, the
engine certainly has worn well and still has
a hefty power output. I have flown this
model on the new Ohlsson engine which
is 9 c.c. and a beautiful engine. Its
starting is a delight and its power- output
excellent. It also looks as if it will last.

I have described this low -wing model,
as I think readers will be interested in it
because the low -wing is a change from the
almost universal high -wing model, and
because it is such a stable model ineveryway.

It is a delightfully slow -flying model and .

its glide is pretty to watch.
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AN IMPULSE STARTER FOR
MODEL PETROL ENGINES
THE failure of model petrol motors to

start readily arises, most frequently,
from the necessity of having to

prime the engine or to adjust the car-
buretter to provide a richer mixture in
order to achieve the object.

In these conditions unless a start is
immediately effected the engine rapidly
" juices up." When this has happened it
necessitates the drying out of the crank-
case, etc., before operations can be recom-
menced. Apart from this the wet mixture
thus produced tends to destroy the oil -seal
between the piston and cylinder which
considerably reduces the compression
normally obtainable.

No Priming Necessary
Upon the assumption that the ignition

system functions perfectly it should be
possible to start the engine with certainty
without prior priming and with the car-
buretter set at its correct running position.
In order to accomplish this it is, however,
necessary to cause the engine to turn
momentarily at approximately running
speed. While this may prove an easy
matter, with the aid of a cord, where the

This device is quite simple
to make although it in-
volves a certain amount

of lathe work

By W. H. DELLER
material that is to hand, in which case many
of the leading dimensions will be governed
by those of the tube employed.

The right-hand or rear cap is made from
brass or mild steel. This is shouldered
down to fit inside the tube, being secured
by three screws passing through clearance
holes into tapped ones in the, cap. The
centre hole is drilled and reamed to permit
the hook -ended spindle to run freely in it
and the mouth of the hole is counter -
bored to receive a special split thrust -
washer. It will be noticed that this
washer fits into a groove which is turned in
the shaft before the hook is bent. The
outer end of this shaft is provided, with a
square and thread to engage and secure the

THRUST COLLAR CATCH SLOT
SPRING

FLEXIBLE SHAFT
SWEATED TO ENDS

/ ft ff

iligaer //

BALL RACE

MODIFIED
PROP. NUT TO

ENGAGE STARTER

g

@1

CATCH PIN

TUBE
CATCH HOUSING

L.

I

SKEIN OF RUBBER

engine is mounted in a boat, it is apparent
that where the method of starting is via
the prop. some other form of mechanical
aid is required in order to +impart the
requisite speed to the crankshaft.

Where the engine provides the method
of propulsion .for a model aeroplane the
device employed for the purpose under
consideration needs to be of reasonably
small dimensions and easily portable. The
contrivance illustrated fulfils these require-
ments and has the advantage of being self-
contained.

Constructional Details
As will be seen by reference to the sketch

shown in half section, which by the way is
reproduced approximately half full-size,'
the main part of the device is housed in a
plain metal tube. This, in order to afford
a better grip while the rubber is being
wound up, may be knurled on the outside
as indicated. The tube as shown is 1} in.
diameter x 1/16 in. walls, but no general
dimensions are given as there is no reason
why the starter should not be made from

'AV?:

Cr,

a 5/32 in. diameter silver steel pin tightly.
This pin is intended to engage with a
sliding catch which releases the driving
force when required.

The Catch
A 3/16 in. slot cut longitudinally in the

top of the tube forms a guide for the catch
which is made from a 3/16 in. hexagon
headed steel bolt. It is advisable to file
a square on the underside of the bolt head
to fit this slot. A terminal nut fitted over
a plain washer on the shank of the bolt
forms an operating knob: For the purpose
of returning the catch to the back end of
the slot it is backed up by a small spring.
This is guided by a pin fitted into the bolt
head tightly and guided in a clearance hole
drilled, and counter -bored slightly to re-
ceive the spring, in the top of the cap. 'At
the front end of the flexible shaft a shoul-
dered thimble is fitted with a cross pin to
engage with the clop cut in the face of the
modified prop. nut as shown in a separate
sketch. .

A piece of shaft from an old speedometer
cable will provide the flexible shaft referred
to. This will, however, require thoroughly

;PLIT THRUST
WASHER

KNURLED GRIP SPRING
ANCHOR

Showing the construction of the
device.

handle. Before bending the portion of
the rod forming the hook it is tapered down
as shown. The thrust washer is turned to
fit the counterbore in the end cap and bored
to clear the bottom of the groove in the
shaft. To permit assembly the washer is
cut across the centre line into two pieces.
A washer and split pin on the inside of the
cap prevents this assembly from coming
adrift. -

Some form of check action needs to be
fitted to the winding spindle and the spring
clutch shown provides a simple solution.
A tail on the end of the spring is anchored
by means of a small clip or saddle to the
end plate.

Front End Plate
The front end plate is bossed and bored

to receive a small ball race. A thrust
brace is really what is required although an
ordinary race will serve for the purpose in
this instance. At this end the hook
ended shaft is similar to that at the opposite
end, the difference being that a thrust
collar is fitted by means of a pin to butt
against the face of the inner race -ring and
the front end drilled to receive the short
flexible shaft. The front spindle is also
drilled and reamed with a cross hole to take

SPRING
CLUTCH

L
degreasing before the sweating operations
are attempted.

Rubber Strands
A fair amount of rubber strand is required

in the skein fitted over the hooks, but the
actual amount will depend upon the size
of the engine to be started. As drawn, the
ends of the hooks are approximately two
inches apart; the centres being made short
purposely.

In use the rubber is wound up by making
about half a dozen turns of the handle and
after engaging the end of the starter in the
dog -ended nut on the propeller the engine
started by releasing the catch pin, by

- pushing the knob forward.
Although the device as described involves

a certain amount of simple lathe work
those who have not the facilities necessary
and to whom it may appeal can make it in
a less elaborate but at the same time per-
haps more cumbersome form. The tube
when omitted is replaced by a wooden base
and the end caps by brackets attached to
the base. The other fittings can, of course,
follow the lines more or less of those
described.
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Maurice Reeve.

IN commencing the study of any instru-
ment we must distinguish between
the musical and the mechanical, the

practical and the theoretical, the artistic
and the technical. The latter is nothing but
the servant of the former, but if the whole
is to function perfectly, the servant must
be very efficient !

We have three mechanical sides to the
question :-

(a) The score.
(b) The instrument.
(c) The fingers with which we play

the instrument.
It is the last of these three points with

which we are mainly concerned here, but

TREBLE NOTES

The Piano
MAURICE REEVE,

an accurate
knowledge of
the score
is absolutely
essential,
to the
musician as
well as the
pianist.

It is the job
of the fingers
to be able to
execute what
the eye per-
ceives on the
paper, which
is our present
objective of
study. All the
finger dex-
terity in the
world would
be wasted if
the markings
and indica-
tions con-
tained on any
well - written
and edited
score were
not under -
toad. It is
he thorough

comprehen-
sion of these
which makes
the job of the

fingers so difficult and their development to
their maximum of efficiency so necessary.
Therefore an explanation of all that a
score contains must come first.

Some knowledge of the instrument we
are using will also be necessary.

Every note is represented in two places,
and must be sought in both, simultaneously,
before the fingers can perform their ulti-
mate task :-

(a) On the score.
(b) On the keyboard.

A third representation should be
developed as soon as possible-the ability
to hear notes in our minds before sounding
them. The other two are inescapable for

THE FAMOUS

A New Method of Learning
PIANIST,

MR. REEVE

every single note we set ourselves to play.
Therefore, we have to develop the faculty
of finding them with lightning rapidity and
unfailing accuracy firstly on the paper with
the eye, and secondly on the keyboard with
the fingers: A semiquaver played at
allegro speed is a very minute fraction of
time-there would be several to each
second !-and this is what has to be
accomplished if we wish to perform the
feat successfully. When we open the pages
of, say, a Beethoven Scnata, and con-
template the tens of thousands of notes
each of which has to be played with exact
correctness both as regards its pitch and its
value, and then the whole:work brought to
life by the fingers giving it an interpretation
and an artistic consciousness, it will be
quickly realised that the task of the fingers
in co-ordinating these various elements-
the acquiring of a " technique " that will
do justice to the music-is big indeed.

This treatise on the elements of pianoforte
technique divides the whole study into its
several parts with rather greater separate-
ness than the majority of tutors. The
object is to present in the clearest possible
way the various " ingredients " both of a
musical work and the technical equipment
necessary to play it satisfactorily. These
are followed by the advice on the acquiring
of the technique with which we ultimately
weld the parts into a satisfactory per-
formance. The subject naturally dividee
itself into three main groups :-

(1) Sound
(2) Time
(3) Technical development

which enables us to unite the elements
making up a musical work. The principles
underlining a musical and artistic rendering
of a score will form the conclusion. Although
first in practice, this last point must take
back place for the moment as it is impossible
to give life and meaning to the music
until :--

(a) We understand how it is written*, and
(b) Until our fingers can carry out orders.
The student, as a performer, is con-

fronted with three tasks, all of which work
*In its bare elements the various branches of musical

study necessary for its complete understanding-
harmony, form, etc , are not dealt with here.
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TEACHES YOU HOW TO PLAY THE PIANO BY A NEW AND MODERN METHOD.
REGULARLY BROADCASTS FROM THE B. B .C.

simultaneously in practice, but which must
be very thoroughly understood as separate
entities.

(1) Sound, which embraces the pitch of
individual notes and the combination of
various notes into intervals and chords,
keys and key relationship, scale and
arpeggio sequences, etc., etc. ; everything,
in fact, which is ultimately embraced in
the words HARMONY and MELODY.

(2) Time, including rhythm, accent,
phrase construction, which lead, eventually
to the FORM and STYLE of the composi-
tion we play.

These two elements go equally to make
up a musical work. They are one and
indivisible, and must always be together
in the student's mind during every note he
reads.

These concern him as a musician,
whether pianist or anything else. Solely
as a pianist, however, it can be said without
fear of exaggeration that the art of fingering,
by which we mean the fingers we use for
each note and the way we use them, is of
such capital importance, that it can well be
considered as the third element confronting
us.

In it is bound up the entire business of
learning how to play the piano. Without
the most careful use and manipulation of
the fingers we can neither give expression
to our musical personalities through the
works which we choose to play, nor
can we even correctly execute the merest
trivialities of the mechanical or con-
structional side of the art. It is by far the
best plan to read this side of one's studies
in with the rest, thus making a habit of
correct fingering. After a short while, it
ceases to worry us overmuch, our forgers
move over the notes in front of us with ever
increasing ease and accuracy, and our
minds are thus left freer and freer to
concentrate on the purely musical side of
our studies.

Having decided to combine three ele-
ments into our reading, we will study them
separately first.

Sound
Musical sounds are shown as NOTES

written on a STAVE, the notes being placed
both on and between the lines.

Almost all piano scores are written on
two staves, one for each hand, joined by a
BRACE.

Notes written off the stave are put on
LEDGER LINES.

Before notes can be named we must fix

A stave

A trace

Ledger Lines

The G Clef

The F Clef

Middle C is the note
which divides the two

hands

BEERIO 'S INSTRUCTIONS TO CARL CZERNY FOR THE TEACHING

OF HIS NEPHEW CARL VAN BEETHOVEN
. .

:-
In regard to his playing for you. I beg that not

until he has acquired a correct fingering and can play
in time and can read the notes with reasonable correctness,
you direct his attention to the matter of interpretation ;
and thereafter not to stop him because of trifling mistakes,
but to point them out after he has finished the piece.
Although I have given but few lessons I have always
followed this method, it soon makes musicians which, at the
least, is one of the first purposes of art, and gives the mini-
mum of weariness to both master and pupil.

CLEFS, which are the signs that determine
the absolute pitch of the notes. Only two
clefs concern the piano student, the G or
treble and the F, or bass.

Middle C is the note which divides the
two hands on the score and the first ledger
line above the base clef and the first below
the treble clef represent this note.

The hands can use either stave, as is
most convenient.

The Names of the Notes.
The white notes are seven in number,

named A to G as in the alphabet and
repeated over throughout the length ofthe
keyboard, from left to right.

The black notes, in alternate groups of
two and three, are also named after the
same letters of the alphabet, but with the
prefix of sharp # or flat b.

Sharps and flats are used to raise or lower
notes. The sharp raises it one semitone; the
double sharp- X -, two semitones. The
flat lowers it one semitone and the double
flat [7[7 two semitones.

The NATURAL, t4 is used to lower by
one semitone a note that has been pre-
viously sharpened, and, similarly, to raise
to its natural pitch a note which has
previously been flattened.

To make a double sharpened note into a
single sharp it must revert to its natural

C D E

to Play It
state and be re -sharpened and
similarly when flattened lab.

The double natural, 1111 cancels a double
sharp or double flat, that is, it restores
theni to their normal pitch.

Semi-tone.-One note to the next one-
white or black.

Tone-One note to the NEXT BUT ONE.
It will now be seen that the keyboard

divides itself into groups of TWELVE
notes, seven white and five black. It is
from these twelve notes that we get our
keys, twelve major and twelve minor.
From each note to the next of the svane
name is called an OCTAVE.

The last note of one octave is the first of
the next. Thus from A to A is an octave
and the one A is called the octave of the
other.
The Progression of the Notes

When we say that a piece is in such and
such a key-C major or B minor-we mean
that the piece is solely or mainly founded on
the major or minor scale which starts from
the note specified. There are only two
modes but many keys.

SCALE.-Major (greater) as applied to
intervals, chords and scales. The major
scales-keys-are formed by the following
sequence of intervals, commencing on any
note :

Tone, tone, semitone, tone, tone, tone;
semitone. Whatever note is started from
gives its name to the scale or key.

Thus we get the key of C major. The
same sequence of intervals, starting on G,

T
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The major scales.
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The relative minor of a major commences on the sixth note of the scale, the seventh
note being changed by raising it one semitone.



84 NEWNES PRAO ICA.1._ MECHANICS November, 1938 November, 1938 NEWNES PRACTICAL MECHANICS 85

Maurice Reeve.

IN commencing the study of any instru-
ment we must distinguish between
the musical and the mechanical, the

practical and the theoretical, the artistic
and the technical. The latter is nothing but
the servant of the former, but if the whole
is to function perfectly, the servant must
be very efficient !

We have three mechanical sides to the
question :-

(a) The score.
(b) The instrument.
(c) The fingers with which we play

the instrument.
It is the last of these three points with

which we are mainly concerned here, but

TREBLE NOTES

The Piano
MAURICE REEVE,

an accurate
knowledge of
the score
is absolutely
essential,
to the
musician as
well as the
pianist.

It is the job
of the fingers
to be able to
execute what
the eye per-
ceives on the
paper, which
is our present
objective of
study. All the
finger dex-
terity in the
world would
be wasted if
the markings
and indica-
tions con-
tained on any
well - written
and edited
score were
not under -
toad. It is
he thorough

comprehen-
sion of these
which makes
the job of the

fingers so difficult and their development to
their maximum of efficiency so necessary.
Therefore an explanation of all that a
score contains must come first.

Some knowledge of the instrument we
are using will also be necessary.

Every note is represented in two places,
and must be sought in both, simultaneously,
before the fingers can perform their ulti-
mate task :-

(a) On the score.
(b) On the keyboard.

A third representation should be
developed as soon as possible-the ability
to hear notes in our minds before sounding
them. The other two are inescapable for

THE FAMOUS

A New Method of Learning
PIANIST,

MR. REEVE

every single note we set ourselves to play.
Therefore, we have to develop the faculty
of finding them with lightning rapidity and
unfailing accuracy firstly on the paper with
the eye, and secondly on the keyboard with
the fingers: A semiquaver played at
allegro speed is a very minute fraction of
time-there would be several to each
second !-and this is what has to be
accomplished if we wish to perform the
feat successfully. When we open the pages
of, say, a Beethoven Scnata, and con-
template the tens of thousands of notes
each of which has to be played with exact
correctness both as regards its pitch and its
value, and then the whole:work brought to
life by the fingers giving it an interpretation
and an artistic consciousness, it will be
quickly realised that the task of the fingers
in co-ordinating these various elements-
the acquiring of a " technique " that will
do justice to the music-is big indeed.

This treatise on the elements of pianoforte
technique divides the whole study into its
several parts with rather greater separate-
ness than the majority of tutors. The
object is to present in the clearest possible
way the various " ingredients " both of a
musical work and the technical equipment
necessary to play it satisfactorily. These
are followed by the advice on the acquiring
of the technique with which we ultimately
weld the parts into a satisfactory per-
formance. The subject naturally dividee
itself into three main groups :-

(1) Sound
(2) Time
(3) Technical development

which enables us to unite the elements
making up a musical work. The principles
underlining a musical and artistic rendering
of a score will form the conclusion. Although
first in practice, this last point must take
back place for the moment as it is impossible
to give life and meaning to the music
until :--

(a) We understand how it is written*, and
(b) Until our fingers can carry out orders.
The student, as a performer, is con-

fronted with three tasks, all of which work
*In its bare elements the various branches of musical

study necessary for its complete understanding-
harmony, form, etc , are not dealt with here.
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simultaneously in practice, but which must
be very thoroughly understood as separate
entities.

(1) Sound, which embraces the pitch of
individual notes and the combination of
various notes into intervals and chords,
keys and key relationship, scale and
arpeggio sequences, etc., etc. ; everything,
in fact, which is ultimately embraced in
the words HARMONY and MELODY.

(2) Time, including rhythm, accent,
phrase construction, which lead, eventually
to the FORM and STYLE of the composi-
tion we play.

These two elements go equally to make
up a musical work. They are one and
indivisible, and must always be together
in the student's mind during every note he
reads.

These concern him as a musician,
whether pianist or anything else. Solely
as a pianist, however, it can be said without
fear of exaggeration that the art of fingering,
by which we mean the fingers we use for
each note and the way we use them, is of
such capital importance, that it can well be
considered as the third element confronting
us.

In it is bound up the entire business of
learning how to play the piano. Without
the most careful use and manipulation of
the fingers we can neither give expression
to our musical personalities through the
works which we choose to play, nor
can we even correctly execute the merest
trivialities of the mechanical or con-
structional side of the art. It is by far the
best plan to read this side of one's studies
in with the rest, thus making a habit of
correct fingering. After a short while, it
ceases to worry us overmuch, our forgers
move over the notes in front of us with ever
increasing ease and accuracy, and our
minds are thus left freer and freer to
concentrate on the purely musical side of
our studies.

Having decided to combine three ele-
ments into our reading, we will study them
separately first.

Sound
Musical sounds are shown as NOTES

written on a STAVE, the notes being placed
both on and between the lines.

Almost all piano scores are written on
two staves, one for each hand, joined by a
BRACE.

Notes written off the stave are put on
LEDGER LINES.

Before notes can be named we must fix

A stave

A trace

Ledger Lines

The G Clef

The F Clef

Middle C is the note
which divides the two

hands

BEERIO 'S INSTRUCTIONS TO CARL CZERNY FOR THE TEACHING

OF HIS NEPHEW CARL VAN BEETHOVEN
. .

:-
In regard to his playing for you. I beg that not

until he has acquired a correct fingering and can play
in time and can read the notes with reasonable correctness,
you direct his attention to the matter of interpretation ;
and thereafter not to stop him because of trifling mistakes,
but to point them out after he has finished the piece.
Although I have given but few lessons I have always
followed this method, it soon makes musicians which, at the
least, is one of the first purposes of art, and gives the mini-
mum of weariness to both master and pupil.

CLEFS, which are the signs that determine
the absolute pitch of the notes. Only two
clefs concern the piano student, the G or
treble and the F, or bass.

Middle C is the note which divides the
two hands on the score and the first ledger
line above the base clef and the first below
the treble clef represent this note.

The hands can use either stave, as is
most convenient.

The Names of the Notes.
The white notes are seven in number,

named A to G as in the alphabet and
repeated over throughout the length ofthe
keyboard, from left to right.

The black notes, in alternate groups of
two and three, are also named after the
same letters of the alphabet, but with the
prefix of sharp # or flat b.

Sharps and flats are used to raise or lower
notes. The sharp raises it one semitone; the
double sharp- X -, two semitones. The
flat lowers it one semitone and the double
flat [7[7 two semitones.

The NATURAL, t4 is used to lower by
one semitone a note that has been pre-
viously sharpened, and, similarly, to raise
to its natural pitch a note which has
previously been flattened.

To make a double sharpened note into a
single sharp it must revert to its natural

C D E

to Play It
state and be re -sharpened and
similarly when flattened lab.

The double natural, 1111 cancels a double
sharp or double flat, that is, it restores
theni to their normal pitch.

Semi-tone.-One note to the next one-
white or black.

Tone-One note to the NEXT BUT ONE.
It will now be seen that the keyboard

divides itself into groups of TWELVE
notes, seven white and five black. It is
from these twelve notes that we get our
keys, twelve major and twelve minor.
From each note to the next of the svane
name is called an OCTAVE.

The last note of one octave is the first of
the next. Thus from A to A is an octave
and the one A is called the octave of the
other.
The Progression of the Notes

When we say that a piece is in such and
such a key-C major or B minor-we mean
that the piece is solely or mainly founded on
the major or minor scale which starts from
the note specified. There are only two
modes but many keys.

SCALE.-Major (greater) as applied to
intervals, chords and scales. The major
scales-keys-are formed by the following
sequence of intervals, commencing on any
note :

Tone, tone, semitone, tone, tone, tone;
semitone. Whatever note is started from
gives its name to the scale or key.

Thus we get the key of C major. The
same sequence of intervals, starting on G,

T
0
N
E

The major scales.

C MAJOR

dJ ll

Ami

0
N
E

T
O
N
E

S T
E 0
M N

E

caJ

C MINOR, TONIC MINOR
KEY SIGNATURE OF

J

EFLAT RELATIVE MAJOR

AUGMENTED SECOND

An enharmonic representation of C minor scale.

A MINOR (RELATIVE)

#41i

AUGMENTED
SECONDC MAJOR

J
(x

r r
I 2 3 4 5 6 7 8

The relative minor of a major commences on the sixth note of the scale, the seventh
note being changed by raising it one semitone.
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PERFECT 5T."
OCTAVE

How arpeggios are formed.

C.MAJOR

a J J

C MINOR MAJOR THIRD
MAJOR SIXTH

6J J

JJ

-o- e.
'MINOR THIRD

MINOR SIXTH

results in the key of G, and when beginning
on B flat, the key of B flat, etc.

MINOR (Smaller).-Takes its name
from the smaller intervals between the
first and third and the first and sixth notes.

Keys are related to each other and are
said to be most closely related when there
are fewest notes altered. Then the two
nearest " relations " are a major and its
relative minor, and any major and its
dominant major, there being only one note
altered : one note being sufficient com-
pletely to change the key or tonality.

The relative minor of a major commences
on the sixth note of the scale. From that

r

(Left) Two notes
have to be changed
to turn a major into
'ts tonic minor scale,
the third and the
sixth, both being
lowered ont semitone.

variety in both rhythm and expression,
three, or any odd number of notes can be
played to the same value. But this is
always notified thus :-

This gives us, ascending, a sequence the
same, with the one exception of the third
note, as the tonic major, A; and, descending,
it is identical to the relative major, C.
It is a very beautiful mode, and either the
ascending or the descending sequence can
be used on its own. These are known as
the DIATONIC scales-scales in which
TONES predominate.

ARPEGGIOS are formed from the '
chords of the major and minor keys with the
notes played separately.

They consist of the 1st, 3rd, 5th and 8th,
or 1st repeated, notes of the scale-the
same in both major and minor: and are

4 different notation descending from that ascending.

then said to be in the ROOT position.
CHROMATIC scales are formed by

progressing in semitones, or, in other words,
using all the notes one after the other.

The sharps and flats placed at the
PERFECT beginning of a stave are called the KEY

SIGNATURE. Those occurring during the
course of a score, ACCIDENTALS.-An
accidental lasts for the duration of a bar

r

Chromatic scales.

point, only the seventh note is changed, by
raising it one semitone-sharpening. When
the minor scale begins on the same note as
any given major scale, it is referred to as
the TONIC minor-tonic being the name
given in harmony to the first note of any
scale.

It will be seen that two notes have to be
changed to turn a major into its tonic
minor scale, the third and the sixth, both
being lowered one semitone-flattened.

Melodic Minor
The harmonic minor, with its augmented

second, was found to be a drawback, con-
sequently the melodic variety was invented,
with its adherence to tones and semitones.
But it introduces a further element inas-
much as it gives a different notation descend-
ing from that ascending.

a

Semibreve. Minim. Crotchet.

JoJ JE,..1

only; if not cancelled before, the bar line
automatically does so.

Time
Note Values and Rests.-As well as

having a sound, or pitch, a note must
possess a definite value.- Thus the two
elements, heretofore mentioned, are in-
extricably linked and should never be read
one at a time, as is so frequently done.

Next to each note is its equivalent in
RESTS. The value of each succeeding
note or rest is one half of the preceeding one.

Quavers and smaller fractions are also
grouped together.

A dot by the side of a note or rest
increases its value by one half.

Although note values are based on the
rule of " twice one make two," this rule
is not immutable, and for the purposes of

ei

Quaver. Semiquaver. Dem'semiquaver.

Three, or any odd number of notes, can be played
to the same valise for purposes of rhythm.

Diagram of rule for counting note
values :-
0 semibreve.

r

minim-one han.

crotchet-quarter of semibreve, half
of minim.

quaver-one eighth.

semiquaver-onp sixteenth.

demisemiquaver-one thirty-
second.

semidemisemiquaver-one sixty-
fourth.

There are -larger and smaller fractions in
the same ratio.

Rhythm
For the purposes of giving form, balance

and coherence to a musical work, it has to be
given a rhythm-the division of the score
into bars and a fixed value to each bar,

Dividing the score
into bars.

together with accenting, phrasing and
grouping pf the notes and bars must be
understood. There are three kinds of time-
duple, quadruple and triple. Each of
these can be both simple and compound.

The numbers at the commencement of a
work are known as the " time signature,"
and denote the time and rhythm in which
the piece is to be played. The lower figure
tells the kind of note and the upper the
number of those notes there are in each bar.

Four is a crotchet, one-fourth of a semi-
breve-a whole note. Duple time has two
beats in a bar. Quadruple-" common
time "-four beats. Triple, three beats.

Phrasing-Refers to the proper articula-
tion and accentuation of musical thoughts
(of periods and their sub -divisions, phases,
sections, etc.); it is in music what stops and
the raising and lowering of the voice are in
speaking and reading, and accents are vital
parts in.a complete interpretation of a piece
of music. The student should cultivate the
habit of reading their various markings on
the score as he goes along through a piece,
rather than try to add them in after having
read the notes first.

There are three kinds of accent :-
( 1) Metrical-giving regularly recurring

emphasis-such as the well-known
rhythm of a Valse or March.

(2) Rhythmical-which is, unlike the

Ur  
Quavers and smaller frac ions grouped together.
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Metrical, unfettered, and embraces whole
sentences and periods. In short, the
words " metrical " and " rhythmical '
are used to distinguish the fixed, mechan-
ical bar -accent, from the free, poetic
motive -accent.

(3) Pathetic.-Is not dictated by rule,
as 1, or intelligence, as 2, but by both
combined with taste, feeling and imagina-
tion.
Having thoroughly mastered those

portions of the rudiments and theory of
music necessary for the perfect understand-
ing of a score, we can approach the main
part of our studies with far greater assur-
ance and composure than would otherwise
have been the case-the training ofthe fingers
properly to execute the score and then
satisfactorily present the work for heiring.
Upon the ability of the fingers to :-

(a) Play every note without the least
faltering or possibility of striking a
wrong one;

(b) To give every note its exact value,
i.e., to pass from note to note within the
specified measure of crotchet, quaver,
etc., thus assuring the perfect rhythm
and balance of the piece; and

(c) To infuse the whole performance
with poetic and artistic feeling, light and
shade, variety of tone colour, the correct
tempi, etc., etc.

depends the measure of your success as
a pianist.

Technique
The absolute foundation of pianoforte

technique, and the primary ingredient,
first, last, and all the time, is the ability of
the fingers to make a perfect join between
every two notes. This can be said without
any fear of contradiction, although .many
other ingedients are necessary in order to do
poetic justice to the music we set out to
play. But correct finger work is the root,
or the soil, from which all the other products
spring.

Two things are necessary-both of them
much more easily said than done ! Firstly,
we have to bring the five extremely un-
equal fingers into line. Their great ine-
qualities of length, strength and dexterity
must be levelled up as far as possible. And,
secondly, they must be trained to proceed
from note to note by their own unaided
egort (I refer, of course, to legato passages
of single or double notes). When variety of
expression calls for different qualities of
tone and touch, an extension of one's
studies to cover these phases of technique
becomes necessary. But legato fingerwork,
in all shades of tone, still remains the first
requisite of good piano playing.

This discussion only concerns the pro-
duction of a pure finger action, from which
the higher, and later, branches of piano
technique can grow, at a more or less even
grade of tone. The development of tone
colour-the ability of the fingers to produce
various shades of loud or soft tone for
giving variety of expression to the music,
depends on the weight with which one
strikes the keys, and the height from which
one strikes them, too. Also the co-operation
of wrist and arm. But this is only referred
to here more as information and cannot be
entered into at any length.

But even from the earliest stage, an
examination of " what happens inside " the
piano when one plays a note should be
made. The chain of causes from the moment
one presses a note down in order to produce
sound, to the production of the sound itself,
is an important item to get to know. The
touch of pianos varies tremendously accord-
ing to their size and age, and it might take
fifteen or twenty times the weight to
produce a given tone quality on one instru-

ment than it does on another. It is always a
great handicap to a player, on frequently
finding himself at different instruments,
to have to adjust his technical equipment
to the needs of the moment-unlike a
violinist, who, presumably, always carries
his own instrument about with him.

This slight digression will serve to
emphasise the importance of the instrument
and its action on the player's fingerwork
and the results his fingers produce.

After the first note of a sequence has been
struck, three acts should be simultaneously
performed at every subsequent note in the
sequence :-

(a) The note is struck, and sustained.
(b) The finger that is to play the note

after that is raised from the knuckle
to its highest extent, in preparation
for the playing of that note, and

(c) The previous note is released and that
finger, also, raised to its highest
extent.

The player's posi-
tion at the piano
must necessarily
vary considerably
according to his or
her physique, age,
etc. But it can be
laid down that a
short to average
person should sit
well into the key-
board with the
weight of their body
thrown forward to
give the maximum
control and power
to the fingers and
arms. The seat
should be of a
height to enable
the forearm and
wrists to be  absol-
utely parallel with
the ground.

With taller per-
sons the length of
their arms and legs
will compel them
to sit farther away
from the instrument
without their losing
any control of
their manipulation

sary for the different phases of technique
called upon by all work of imagination mid
musical value-staccato, double notes,
octaves, non -legato passages, chords,
martellato, etc., etc.; by far the finest
exercises for all general purposes are the
major and minor scales and their arpeggios.
They are also very easily adaptable to
several of the aforementioned technical
requirements. Furthermore, they are in-
valuable as ear training and for a develop-
ment of a sense of key distinction-such a
necessary item of one's equipment. And,
lastly, their fingering forms the basis for the
fingering of all scale and arpeggio note
sequences in piano music-surely a fair
proportion of the whole of one's task as a
pianist !

If all scales are practised with " C major "
fingering, they form exercises of the highest
standard and greatest value. In fact, they
make of the piano a veritable gymnasium
for the fingers !

DUPLE TIME
SIMPLE COMPOUND

2= TWO MINIMS r r IN A BAR

4= TWO CROTCHETS r r IN A BAR

ti= TWO QUAVERS ri r INA BAR

6_TWO DOTTED .0 R SIX

4-MINIMS r r CROTCHETS

6_TWO DOTTED OR SIX

8- CROTCHETS ITQUAVERS

6_TWO DOTTED. OR SIX
16 QUAVERSp 'p'SEMIQUAVERS

QUADRUPLE TIME

4oRC=FOUR CROTCHETS INABAR
12,_FOUR DOTTED CROTCHETS

8 -OR TWFIVE QUAVERS

TRIPLE TIME

3 -IHREE MINIMS IN A BAR2-
3_

THREE CROTCHETS INABAR4-
3- THREE QUAVERS IN A BAR8-

9_ THREE DOTTED
4 MINIMS INA BAR

9_ THREE DOTTED
8- CROTCHETS INA BAR

9_ THREE DOTTED
16 QUAVERS INA BAR

of it; there is no need to feel uncom-
fortable in any way, and on no account
should the legs feel cramped or hampered
in their usage of the pedals.

This is the correct way to practise, and
to gain the maximum of finger dexterity,
and response to the most exacting music.
Naturally, it only produces one kind of
result. As many results are required during
the performance of a piece, this action is
being constantly varied and adapted to
ever-changing needs. But after training on
these lines plus speciality exercises, the hands
become readily adaptable to these demands.

In raising the fingers in this manner, all
stiffening in the wrists and arms must be
most carefully avoided. Some stiffening, or
tiring, is unavoidable for some time. This
is counteracted by frequent pauses for
relaxation without releasing the note being
played at the moment.

Advantage should be taken, on all notes
of long value, tied notes, pauses, etc., of
letting the hand and arm completely relax
by sinking into the note-only for a brief
moment, as the preparation for the next
note must not be delayed too long.

The observance of rests, too, is not only
of the greatest importance aesthetically;
but as further " breathing spaces," or
chances for relaxation.

Although speciality exercises are neces-

The construction of scales is dealt with
under " sound."

Positions of the Hands
The hand should be placed with the thumb

well over the keys. This gives greatest poise
and balance, and, consequently the maximum
freedom and agility-responsiveness of the
fingers. It is most important that the thumb
should at all times be well over the keyboard
and ready for instant use. In addition to the
reasons mentioned above, its use may be
indispensable in all intervals or chords of a
span of five notes and over, and, in single
note sequences, it is our sole means of
" climbing " up and down the keyboard
and maintaining that continuous legato-
joining of the notes-emphasised elsewhere,
instead of having to proceed by means of
kangaroo hops and leaps !

It is a good plan, when placing the hands
on the keyboard preparatory to playing, to
imagine the keys to be loose and that you
are going to pick them up like money off
a counter or counters off a table. You
wouldn't try to pick your change up with
four fingers, leaving the thumb a lone
spectator; doing nothing. The tips of all
five fingers would touch the surface and
" close in " over whatever money or
counters happened to be there.

(to be continued'
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(Left). The model of Euston showing the modern train in the foreground, nearing completion. (Right). Model of the original train leaving Euston Station.

EUSTON STATION 100 YEARS AGO
As most readers will be aware this

year of 1938 marks the Centenary
of the opening of the first long-

distance main line railway, namely that
between London and Birmingham. The
station which formed the metropolitan
terminus of the line was completed in time
for the departure of the first through train
on September 17th, 1838. To mark this
Centenary the successors to the London
and Birmingham Company, later the
London and North Western Railway and
now the London, Midland and Scottish,
celebrated the occasion by holding an
exhibition at Euston. A portion of this
exhibition was centred in the shareholders'
meeting room beyond the Great Hall.
It was opened by Lord Stamp on Monday
the 19th of September and continued for
the inspection of the public until Sunday
the 25th.

A prominent and picturesque item, which
served perhaps as the principal centre of
interest, was a model of Euston Station as
it was one hundred years ago. This model
provides an excellent example of the
craftsmanship of two well-known Companies
of model makers who associated themselves
in fulfilling in a most excellent manner the
requirements of Mr. G. H. Loftus Allen,
chief of the Publicity Department of the
L.M.S.R.The model consists of two portions,
one representing the year 1838 and the
other this year of grace 1938. The historical
klection is the work of Twining Models Ltd.,
whilst the present day is represented by a
splendid example of the products of Bassett-
Lewke Ltd.

Various Sections
Dealing with the sections of the model in

chronological order, the model shows at the
left-hand end, to a scale of in. to 1 foot,
the world famous Doric Portico flanked by
three of the four lodges with their entrance
gates between them. The accompanying
photographs will show that Euston origin-
ally had two comparatively short bays in the
roof covering the arrival and departure
platforms, and that one side of one of the
bays was supported by the building which
contained booking offices and waiting
rooms.

The platforms extended to a considerable
length beyond the station roof and near

E. W. Twining.......
Details Of A Model Which
Was A Prominent Feature
Of The L.M.S.'s Exhibition

Recently Held At Euston

the departure platform is modelled an
exact replica of the London and Birmingham
train as shown in Osborne's original map
of the railway. This train consists of a
Bury 2-2-0 type locomotive with inside
bar frames, 5 ft. 6 ins. driving -wheels and a
boiler having a domed firebox covered with
copper cleading. Behind the tender there
is shown two first-class carriages, then
a carriage truck carrying a road vehicle,
which was of a new type one hundred years
ago, and was known as a brougham, then a
second-class open carriage and lastly
the mail coach, which also carried first-
class passengers.

At the right-hand end of the model
there is an overbridge, since removed,- with
Wriothesley Street crossing it. Between
the station and the retaining wall of the
approach to the bridge is the carriage shed
where coaches were stored and also repaired.

A Feature
The feature about the model which

perhaps more than anything gives it interest
and life is the large number of model human
figures, nearly one hundred in all, in correct
costume of the period. The brilliant colour-
ing of some of the ladies' dresses adds
greatly to the picturesque effect. The
engine driver and fireman are posed on the
engine and tender and brakesmen are
riding in the seats provided for them
upon the roofs of the carriages. All the
coaches have a reasonable complement of
passengers, many of them looking
interestedly out of the windows. The
charming feature of these little " people "
is that they are all apparently doing some-
thing with a definite object in life and have
not the appearance of being mere dummies.

Some difficulty was experienced in
discovering the correct colours for the
coaches, but it was finally found that one
hundred years ago some of the first-class
carriages had their lower panels painted
green 'of a similar shade to the lagging of
the boilers and tenders of the engines. Other
coaches were red as were also the mail
coaches, whilst the second-class " opens "
were all varnished oak. Besides the
brougham on the carriage truck, which has
yellow panels, there is another on the
approach road with a dapple grey horse in
the shafts. This gentleman's carriage has
panels of blue.

The permanent way, upon which the
old train stands, is almost exactly a
facsimile in miniature of the original.
The rails are of a light pattern carried in
chairs without wooden keys. These, chairs
are spiked down to imitation stone sleepers
arranged diamond fashion.
Modern Equipment

Turning our attention to the modern
equipment, the track is of full weight
bullhead rail on wooden sleepers properly
ballasted and laid upon a shelf forming an
integral part of the model at a considerably
lower level. At each end there is a correctly
shaped eliptical arch with a tunnel front in
blue brick and between the tunnel fronts

'is a long retaining wall with buttresses.
The train which runs upon this is made up
of six coaches hauled by a " Royal Scot '
locomotive and represents a typical express
which performs the journey between
Euston and Birmingham in under two hours.
Near the entrance to the tunnel at the right-
hand end is a signal of the two colour
trafficlight type.

In addition to the model of Euston
Station there was an excellent display of
other models in the same room including
a 1 inch to the foot model of the " Princess
Royal " made by Messrs. Bassett-Lowke
Ltd., for the Johannesburg Exhibition,
and also two 1 inch to the foot scale model -
coaches with a portion of the roof removed
showing the interior-one a first-class
kitchen car and the other a first-class
dining car. These were also the work of
Bassett-Lowke Ltd., ,and attracted much
attention from connoisseurs of good scale
models.
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SUCCESS IN ENGINEERING
One of the following Courses taken at home in your spare time can definitely be the means of
securing substantial promotion in your present calling, or entry into a new and more congenial
career with far better prospects.
We have helped thousands of others to success. Why not let us do the same for you-you should at
least investigate the opportunities we can place within your reach-it will cost you nothing to enquire.

ENGINEERING
Inst. of Electrical Engineers,A.M.I.E.E.
Inst. of Wireless Technology,

A.M.1.W.T.
Inst. of Civil Engineers, A.M.I.C.E.
Inst. of Structural Engineers,

A.M.I.Struct.E.
Inst. of Builders, L.I.O.B.
Inst. of Sanitary Engineers, A.M.I.S.E.
Royal Sanitary Institute, M.R.S.I.
Inst. of Mechanical Engineers,

A.M.I.Mech.E.
Inst. of Automobile Engineers,

A.M.I.A.E.
Royal Aeronautical Society,

A.F.R.Ae.S.
London B.Sc. Degrees
Wireless - Telegraphy - Telephony
Electrical Engineering
Television - Electric Wiring

Talking Picture Work
Works Management
Building Construction
Sanitary Engineering
Sheet Metal Work - Refrigeration
Motor Engineering
Engineering Draughtsmanship
Electrical Draughtsmanship
Jig and Tool Draughtsmanship
Die and Press Tool Draughtsmanship
Structural Draughtsmanship
Building Draughtsmanship
Clerk of Works
Building Inspection

MUNICIPAL SERVICE
School Attendance Officer
Handicraft Teacher
Registrar - Relieving Officer
Sanitary Inspector

If you do not see your requirements above just explain what they are. We are able to
Civil Service, Municipal Work, etc.

-Become a Draughtsman-

increase

AND

their

EARN BIG MONEY
Numerous vacancies are now avail-
able in Electrical, Mechanical,
Structural and other Branches of
Engineering, Building, Civil Ser-
vice and G.P.O., etc., for men age
17-40. Practical experience is un-
necessary for those who are willing
to learn-our Guaranteed " Home
Study " courses will get you in.
Those already engaged in the
General Drawing Office should
study some specialised Branch such
as Jig and Tool or Die and Press
Tool Work and so considerably

scope and earning capacity.

Weights and Measures Inspector
M. & Cy. Engineers

GENERAL
Matriculation - Bookkeeping
College of Preceptors
Chartered Institute of Secretaries
Massage - Institute of Hygiene

CIVIL SERVICE
Clerical (age 16-17)
Executive (age 18-19)
Tax Inspector (age 21-24)
Patent Office (age 20-25)
G.P.O. Engineering (age 18-23)
Typist (age 161-25)
Customs (age 19-21)
Board of Trade (age 20-24)
Police College (age 20-26)
Police Force (under 27)

advise on all branches of Engineering,

THE ACID TEST OF TUTORIAL EFFICIENCY:
SUCCESS - OR NO FEE

We definitely guarantee that if you fail to pass the examination for
which you are preparing under our guidance, or if you are not satisfied
in every way with our tutorial service-then your Tuition Fee will be
returned in full and without question. This is surely the acid test of
tutorial efficiency.
If you have ambition you must investigate the service we are able
to offer. Founded in 1885, our success record is unapproachable.

Why not fill in and post the attached coupon for further details and free authoritative guide to openings in Engineering,
Civil Service or Municipal Work ? These books contain a mine of valuable and exclusive information and may well
prove to be the turning point in your career.

NATIONAL INSTITUTE

OF ENGINEERING
(Dept. 29)

STAPLE INN BUILDINGS
LONDON, W.C.1

FIFTY-THREE YEARS
OF

CONTINUOUS SUCCESS

SOUTH AFRICA BRANCH: E.C.S.A., P.O., BOX 8417,
JOHANNESBURG.

COUPON
To NATIONAL INSTITUTE OF ENGINEERING (Dept. 29),
Staple Inn Buildings, London, W.C.1.

Please forward your FREE Guide to :-

NAME

ADDRESS

ENGINEERING, (Place a cross against
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I USE THEM AT WORK -AND AT HOME
116/4 .:PLUG

FOR ALL FIXING PURPOSES
"I use Rawlplugs at work for fixing anything from
machinery to shelves-and they've never let me down.
So it's natural that I should use them at home when
there's a fixing job to be done. Things like towel -
rails, hooks, pictures and dozens of other articles can
be fixed in a few minutes the Rawlplug way. I find
that they save money and always give a neat job.
Have you a Rawlplug Outfit in your tool kit?"

COMPLETE OUTFITS:
1/6, 3/6 or 5,6

Illustrated literature free on request

THE RAWLPLUG CO. LTD.
RAWLPLUG HOUSE, LONDON, S.W.7

RAWLPLUG

PLASTIC WOOD
WOOD IN PUTTY FORM
" Here's a line that saves pounds in repair bills.
Rawlplug Plastic Wood is like putty to handle, yet
when it's dry it is just like ordinary wood. It's
wonderful for repairing cracks in tables and floors,
filling in holes, making mouldings, and repairing things
like knife handles and kiddies' toys. It is a fine
adhesive, in addition to its other qualities. When

Rawlplug Plastic Wood is dry, it can be
stained or painted, cut and planed-in
fact it can be treated in exactly the
same way as ordinary wood."

Available in tubes at 6d. and 1 -

B 173 cr in tins from 9d. upwards.

ELM
FLEXIPIN Self -Adjusting PLUGS

THE "PRICELESS" PLUG
Wherever there is a mains
radio or domestic electric ap-
paratus Clix plugs fill an

essential service. They give
perfect contact in any make
of BSS Socket, and the pins
are non -collapsible. They only
cost a few pence, but the ser-
vice they give is "priceless."

Details of all Clix

products are given in
folders P.I and 2.

Obtainable from all Radio
and Electrical Dealers.

CLIX VALVEHOLDERS
The Clix range of valveholders
includes a specially designed
Low -loss type having frequen-
tite bases fitted with Clix
Patent Floating Sockets. The
Frequentite base is protected
against splitting when mount-
ing on chassis, by the use of
Clix metal inserts.
For full details of the complete range
of Clix Frequentite (Ceramic) Valve -
holders, etc., and their prices, ask for
our latest Booklet, "P.M."

n n cN,2
BRITISH MECHANI

79a, Rochester Row, London, S.W.1.

To her husband said young
Mrs. Vere,

"Since you've done all our odd
jobs this year,

The money we've saved
Buys the fur coat I craved,
Shall I kiss you or FLUXITE,

my dear?"

See that FLUXITE is always by
you - in the house - garage -
workshop-wherever speedy sol-
dering is needed. Used for 30
years in government works and by
leading engineers and manufac-
turers. Of Ironmongers-in tins,

4d., 8d., 1 4 and 2'8. Ask to see the FLUXITE SMALL -SPACE SOLDERING
SET-compact but substantial-complete with full instructions, 716.
Write for Free Book on the ART OF " SOFT" SOLDERING and ask for Leaflet
on CASE -HARDENING STEEL and TEMPERING TOOLS with FLUXITE.

TO CYCLISTS! Your wheels will NOT keep round and true unless the spokes
are tied with flue wire at the crossings and SOLDERED. This makes a much

stronger wheel. It's simple-with FM:TRITE-but IMPORTANT.

THE FLUXITE GUN
is always ready to put Fluxite
on the soldering job instantly.
A little pressure places the
right quantity on the right
spot and one charging lasts

for ages. Price 1,6.

ALL MECHANICS WILLH kVEN

FLUXITE
IT SIMPLIFIES ALL SOLDERING

FLUXITE Ltd., Dept. P.M., Dragon Works, Bermondsey St., S.E.I
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MODEL AFRO
TOPICS
Current News from the World of Model Aviation

An Engine Testing Plant
THE design of model petrol engines is

showing rapid progress. The somewhat
temperamental nature of these small engines
is aggravated as the cubic capacity gets
smaller, and now that we are down to 3 c.c.,
2 c.c., and 1 c.c., the chief problem is to get
the engines to start. Most of them have not
a wide range of speed. None of them have
tick -over, and hence a fairly high crankshaft
speed is necessary in order to start them.
To get, over this difficulty, several torque
starters have been put on the market, and
elsewhere in this issue we explain how to
make one.

Many of .the engines which have been
designed have been produced by hit and
miss methods, but I am glad to know that
many firms are now treating the matter
seriously, and are installing testing plants
so that they can analyse results. One of
my readers, Mr. A. E. Browne, of Chiswick,
has made an ingenious engine testing stand.
He writes : "The stand was built to test
small petrol engines and props from 6 c.c.
to 10 c.c. It gives a recording for static
thrust, engine temperature at different
speeds, carb. suction, exhaust back pressure,

Electron Engine
Mountings sup-
plied by Kanga

Models.

amps. consumed on starting and running,
speed r.p.m. is recorded on a speed indi-
cator and rechecked on a Hasler time and
r.p.m. clock. The following may interest
you. On the tests of a Baby Cyclone
engine, fitted with a prop supplied by the
Cyclone people, ,one hour test gave the
following

21 lb. thrust at 4,650 revs. ; engine temp.,
65 degrees cent. ; I amp. consumed at above
speed, 4f amp. to start; back pressure, 1
ounce, 1 gram, which, according to informa-
tion I have secured suggests wrongly de-
signed exhaust pipe ; carb. suction is 1 oz.
11 grams. I have tried a larger and smaller
air intake to get greater speed, but find that
the one supplied is best. 4,670 is the highest
speed I have had from this engine, which

has run on and off for
about 16 hours. I don't
mind saying that this
engine has been put
through its paces. I
have not treated it at
all gently, rev'ing from
400 revs. up and down
flat out. I must say here
that I used only Valvo-
line oil. I tried another
well-known brand which
conformed to the SAE
70 degrees specification,
but found the engine
temperature going up.
So I got in touch with
the Valvoline Co. and
they supplied me with
some Valvoline SAE.70,
as specified by the engine
makers. I ran the engine
in with 3 parts Shell, 1
part Valvoline, but I got
best results from 5 parts
Shell, 1 part Valvoline.

You will remember me
writing to you last year
for information on the
best way to construct
this stand, but you did
not seemto holdout much
hope of me being able to do it. It
was the same with other people I wrote
to; it seems to me that they just stick
the engine in a vice and as long as it

runs it's O.K., but they don't
seem to find out what the engine
can do. I am not a technician
by any means, but I thought it
could be done and you see for
yourself the results. My idea
is to use this stand for the demon-

stration of model -engines. I may tell
you that the cost has been very high.
You must remember I had no data to work
to. My readings have been checked by two
gentlemen in the aircraft world whose
names I cannot repeat here,
but should this information be
published I should like them
to know that it was through
your help and advice that this
test stand came to be built."

Engine Mountings
I IGHT engine mountings
I- in electron are made in
two sizes and supplied by
Kanga Models, Ltd., 1,
Colonnade Passage, New
Street, Birmingham. I show

 a sketch of them on this page.
They are so designed that the
engine will knock off in the
event of a crash. There is a
spigot behind the mounting
which fits into a hole cut in
the first bulkhead of the
fuselage. As supplied they
are rough castings and need
to be cleaned up, and a file is
all that is necessary for this
purpose.

An Engine Testing Stand made by
Mr. A. E. Browne.

Records Passed
C. W. Needham (O1P1 hand -launched),

71.4 sec.
P. M. H. Lewis (R.O.W. Flying Boat),

33 sec.
A. C. Minion (Biplane R.O.G.), 4 min. 57

sec.
A. B. Rainey (Ornithopter hand -

launched), 20 sec.
C. W. Needham (O1P1), 1 min. 26.2 sec.
C. W. Needham (O1P1), 1 min. 27.25 sec.

1939 Wakefield Competition
THE S.M.A.E. have decided that altera

tions will not be made to the rules for
next year's Wakefield Competition, but that

The Hallam 10 c.c. Engine.



92 NEWNES PRACTICAL MECHANICS

alterations and amendments to the organi-
sation side will be discussed.
Results of the Biplane Cup

Average Plugge
Sec. Pts.

1. H. Holbrook (Lanes.) ... 135.73 67
2. C. S. Rushbrooke (Lanes.) 133.16 66
3. A. Tindall (Lanes.) ... 132.33 65
4. H. Jones (Dartford) ... 124.83 64
5. R.A.H.Johnson (Halifax) 116.66 63
6. P. L. Smith (Lanes.) ... 100.16 62

Speed Contest Results M.p.h.
I. C. Lucas (Brighton) ... ... 34.375
R. Brown (Blackheath) ... .- 31.375
H. L. Rogers (Nthn. Heights) Broken Motor.

There were only three entries.

Farrow Shield Result
1. Luton and District ..
2. Halifax M.A.C.
3. Bristol & W.M.A.0
4. Dartford M.F.C.  
5. Lanes. M.A.S.
6. Birmingham M.A.C.

Points
804.5
630.3
606.4
525.6
524.9
518.2

An attractive model made
Bobbins for Elastic
M ODEL aeroplanes were well repre-

sented at the recent Model Engineer
Exhibition, and a great deal of the toil has
been taken out of model making by the

November, 1938

Another view of Mr. Wareham's model Hawker Hurricane-the first prize winner in our recent contest.

supply of correct fittings such as bearing,
thrust washers, accurately cut wood, rib
sections, etc. One of the troubles with
elastic driven models has been the tendency
for the elastic to climb round the hook, and
if the hook is not of the closed variety the
elastic when wound comes off and often does
considerable damage, especially to balsa
models. I noticed on one stand some small
bobbins which enable the skein to be made

by The Model Aerodrome.
up complete, and then to be dropped on to
the hooks at the rear and propeller shaft.

There is a tendency amongst clubmen to
adopt the plaiting system with elastic
skeins. That is to say, the skein is made up

twice the length between the hooks and it
is then twisted and doubled and placed on
the rear hook. The skein is then stretched
whilst winding, and it is claimed that there
is less risk of bunching of the rubber at each
end of the skein and that more turns can
be placed on it.

The Hallam 10 c.c. Engine
THE Hallam 10 c.c. in. bore 1 in. stroke

engine will meet the requirements of
those who require ample power to lift model
aeroplanes from 5 to 8 pounds in weight,
and is obtainable complete. ready to run, or
in sets of castings with fully detailed print
and materials.

The engine is 4f in. high, overall, If in.
between bearers and 2i in. wide over side
brackets, 51 in. long from end of tank to
propeller nut. The cylinder and crankcase
are in one casting with transfer passage
cored out. The ends are recessed into the
crankcase and secured by 3 one -eighth
through bolts and steel liner and cast iron
piston are employed with gudgeon pin
completely shrouded. The suction tank is
machined from a casting and bolted direct
to the rear end of crankcase. Exhaust
manifold provides easy attachment for i-in.
exhaust pipe. The engine drives a 15 in.
propeller 9 in. pitch, with blade area of
20 sq. in. and gives static thrust of 3i lb. at
3,400 r.p.m. ; maximum r.p.m. with flywheel
15,000.

The set of eleven castings, print, nuts
screws and materials cost 17s. 6d. The major
operation of boring the crankcase requires
a lathe that will swing 3i by 2 in. All other
operations can be accomplished with a 2 in.
centre. Boring and facing the crankcase
costs 5s. The finished engine complete with
propeller, coil condenser, on test stand
costs £5.

At our Model Hawker Hurricane Contest at Brooklands. The fudges, and an Inspection.
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STARGAZING FOR AMATEURS
THERE will be a' partial eclipse of the

Sun on the 21st; but since it will not
take place until about midnight

(G.M.T.) it will not be visible from these
islands. The maximum phase of the
eclipse will be observable from Alaska.
There will, however, be an even more
striking spectacle to be seen from this
country on the evening of the 7th, when the
full Moon will be totally eclipsed by the
shadow of the Earth.. Our satellite will rise
at sunset and begin to be slightly dimmed
by the penumbra, or " false shade," at
7.39 p.m. At 8.41 p.m. the Moon will
enter the umbra or true shadow and be

ii y N. de Nully
A GUIDE FOR NOV.

will occupy an hour and twenty-three
minutes, the maximum possible being
about two hours and the minimum anything
down to a grazing contact. This particular
eclipse will commence in a darkening sky
with the Moon well up in the south-east. A
naked -eye view is perhaps the most

Diagrammatic drawing of a total lunar eclipse showing the moon passing through the earth's shadow.
Note the fainter penumbra on each side of the earth.

entirely immersed by 9.45 p.m. Totality
will last until 11.8 p.m., after which the
eclipsing veil will commence to draw off
and the disc will be clear again at twelve
minutes past midnight. By 1.15 a.m.
(morning of the 8th) even the faint penum-
bra will have disappeared and normal
brilliancy have been restored. It is to be
hoped that the weather will be fine.
Features of a Lunar Eclipse

A total eclipse of the Moon is one of the
most weirdly impressive sights in Nature.
The tint of the darkened disc is usually
coppery; but the predominant hue depends
upon the state of our atmosphere during the
progress of the phenomenon. If the air is
abnormally transparent, the colour may be
almost blood -red. If loaded with dust, haze
or heavy clouds, the tinge will probably
be leaden -grey; and this has been known to
be deep enough to blot out the Moon
altogether ! The usual dull illumination of
the obscured disc, even during totality
(except on the rare occasions of complete
obliteration), is due to the glow from an
immense ring of refracted sunlight that
surrounds the black body of the interposing
Earth as seen from the Moon. To Lunarians
Situated within the limits of the broad track
of the Earth's shadow-if there are any
such beings-the appearance presented will
be that of a total eclipse of the Sun lasting
for nearly an hour and a half; whereas the
maximum length of such a spectacle viewed
from our world can barely exceed seven
minutes. In spite of this abnormal pro-
longation, the delicate solar corona would
almost certainly be overpowered by the
radiance of the rosy encircling terrestrial
aureole. The length of a lunar eclipse is
regulated by the width of the section of the
umbra traversed. This varies according to
the distance that our satellite may be from
us and we ourselves from the Sun at the time.
On the forthcoming occasion the passage

impressive; but a binocular, 'or telescope
using an eyepiece of sufficiently low power
to include the whole face of the Moon, will
enable the steady progress of the shadow to
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be more closely followed as it slowly creeps
over craters, mountain ranges and vast
plains. It is estimated that when the direct
rays of the " midday " sun are cut off, the
temperature on the Moon's surface drops
from 250 degrees fahr. above to 180 degrees
below freezing.

The Planets
Mercury will not be perceptible this

month and Mars continues a " ifforning
star." Venus is now less than 30 million
miles distant, but is becoming increasingly
difficult to discern as it drifts farther into
the brighter regions of twilight. At
present the planet sets at 5 o4slock but may
be glimpsed with binoculars immediately
after sunset during the first week of the
month. It will be in " inferior conjunction,"
and at its closest to us as it passes between
the Earth and the Sun on the 20th; though
of course it will then be lost in the glare of
daylight. Jupiter is low in the south and
sets at midnight. Transits of one or other of
its principal satellites may be found in
progress at 7.15 p.m. on the 7th (the evening
of the lunar eclipse), 18th, 29th and 30th.
On the 29th, at the same hour, there will
be but two " moons " visible through small
telescopes; of the missing pair one will be
on the disc and the other hidden in eclipse.
Later on, at 8.41 p.m., there will be an
apparent further reduction to a single
" moon " for a couple of minutes. This
rather exceptional minimum will be worth
watching for if clouds are absent. The
discovery of two more minute satellites is
reported from Mt. Wilson Observatory.
increasing the number to eleven. Saturn
rises slightly before sunset and will be
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fairly high in the south by about 10 o'clock,
arriving at that aspect half an hour later
each night. Its ring system is temporarily a
trifle less open than a few weeks ago, but it is
still an attractive object in instruments of
adequate aperture.1

Once again there is a possibility of seeing
some remnants of the long -lost famous
November Leonid meteors, on the nights
-or perhaps early mornings-of the 15th,
16th and 17th. The Moon will be absent so,
if the 'sky is clear, at least a dozen or more
celestial rockets should be forthcoming.
Nevertheless, hopeful watchers must be
prepared for disappointment. The radiant
point in the constellation Leo (the Lion)
will rise in. the north-east shortly before
11 o'clock.

Among the stars in mid -evening (two
hours earlier than indicated by the star
chart) the little group Lyra (the Harp),
embracing brilliant Vega, the quadruple
star Epsilon Lyrae and the remarkable
Ring Nebula, is high in the west. Overhead,
the Milky Way arches the heavens, with the
constellations Auriga, Perseus, Cassiopeia

and Cygnus embedded in its pearly track.
Due south, half -way between the horizon
and the zenith, stands the Square of Pegasus
linked to straggling Andromeda-celebrated
for its great spiral nebula. Almost on the
southern horizon shines the giant red sun,
Fomalhaut, in Piscis Australis, while to
the south-east glitters the beautiful Pleiades
cluster, and the ruddy star, Aldebaran, on
the verge of that more scattered group. the
Hyades. In the east stately Orion, with its
conspicuous " belt," and the brilliant star,
Rigel, is coming into view. It will soon
dominate the, winter firmament, aided by
flashing Sirius and Procyon in Canis Major
and Canis Minor. All the foregoing features
have already been described and illustrated
in past numbers of this magazine. The
information -there given, as well as the series
of twelve star charts (of which the one in
this issue is the last) embracing the entire
circuit of the heavens, will serve equally
well for future years.

Notes
Experiments made in Germany tend to

show that the ordinary form of Newtonian
reflecting telescope, if used in conjunction
with a " Barlow " lens, is more suitable for
planetary photography than the Cassegrain
type generally employed in the big obser-
vatories for that purpose. It is also stated
that the best kind of camera lens for " snap-
ping " shooting stars is one giving a field of
30 to 40 degrees in good focus, and of
aperture ratio F/4.5, with focal lengths of
from four to ten inches. Plates, not films,
are recommended.

What is there between the stars? It has
for long been supposed that the intervening
void, though physically empty, is pervaded
by a mysterious medium vaguely styled the
" aether." But, for the past forty years, it
has been becoming more and more evident
that interstellar space contains a small,
though negligible, quantity of such matter
as ionized calcium, sodium, potassium,
titanium and perhaps also dust. It is
consequently thought probable that these
impalpable particles may account for the
faint luminosity of the sky even on the
darkest nights.

Gold-And the Philosopher's Stone
The Quest of the Alchemists

THE Philosopher's Stone or " Grand
Alkahest," as it was known, was
that nebulous " something " which

the alchemists were convinced would,
once found, transmute the baser metals
into the king of all metals, and make them
rich beyond the dreams, of avarice. Up to
about thirty or forty years ago these old
alchemical ideas and the weird formulae
of such men as Paracelsus, Ramond Lully,
and van Helmont were looked upon as
childish and utterly futile delusions, but
recent investigation and advances in
science have proved that while the methods
were all wrong, the basic idea was right for
transmutation is not only possible, but has
actually been accomplished. It is interesting
to note, in passing, that not only has
the old lure persisted, but some of the
ancient phraseology has survived, for the
origin, of the quest was alleged to have been
in Egypt, and under the instruction of
the Egyptian god Thoth-or Hermes-
and the ancient alchemists sealed crucibles,
alembics and retorts with the seal of
Hermes. To -day we speak of vessels or
containers being " hermetically sealed,"
but we do not stop to think of the origin
of the term.

The alchemical theory was that all
natural substances were originally of one
substance, and that the varied forms of
nature existing were due to a multitude of
influences acting on this substance in a
myriad different ways. In view of the
fact that the modern atomic theory is
practically the same, we have a very
interesting parallel. The idea is fo obtain
by purification, distillation; etc., the
nearest possible approach to this original
substance, or " prima materia," as they
termed it, and then to treat it with the
mysterious and elusive elixir or philosopher's
stone, when, they believed, gold would
take the place of the raw material. Much
arduous labour and years of unremitting
effort were spent in the search, while the
two most favoured materials were mercury
and sulphur, possibly because they were,
visually, the nearest approach to silver
and gold.

Right down to the time of van Helmont-

who died in 1644-claims were made in all
seriousness by students who really believed
they had performed the great transmutation,
but from that time until quite recent
years the beliefs of alchemy were shelved
with fairy tales and superstitions.

The Alchemists Were Right
Now, however, the dream of those Old

enthusiasts has come true, and trans-
mutation is an accomplished fact, though
not in the sense they looked for, because
they strove with the idea of making large
quantities of gold for gain, while the
scientists of our day labour to effect the
change for the purpose of obtaining more
insight into the atomic theory of matter.

In the case of radio -active matter,
transmutation is going on all the time,
but this is Nature's own work and cannot
be duplicated. Man has, nevertheless,
transmuted several of the elements by
artificial rearrangement of their atomic
structure, and it is most intriguing to note
that one of the latest successes-by M.
Nagaoka, the Japanese physicist-is with
mercury, just as the alchemists predicted;
surely an amazing coincidence ? Nagaoka's
process is interesting and comparatively
simple.

He simply passed a high -frequency spark,
from an induction coil, across a gap with
a tungsten wire at one side and a surface
of mercury at the other, but the spark was
four feet long and of enormous potential,
which continued for some hours. To keep
the terminal voltage high the mercury was
covered by an oil film, and, at the conclusion
of the process, the mercury and oil remained
as a pasty, dough -like mass, which con-
tained minute quantities of gold.

The " royal ' metal has also been
produced, accidentally, in mercury vapour
lamps which have been run on too high a
voltage, traces of gold being found in the
black deposit formed in the lamps. Up
to now no really 'sound reason has been
advanced for this discovery. It almost
seems as though, ere long, the transmutation
of many more elements will be possible, but
there is no call for us to get excited, as
Nature has a way of ordaining that the

processes necessary make the cost of
production far greater than the intrinsio
value of the material obtained.

'It is only becauSe of its relative scarcity
that gold has value greater than other metals
and if it were cheap some other rare and
suitable basis of exchange would be forth-
coming. In a sense this would be all to
the good, for gold has many values apart
from currency. Its amazing malleability
enables foil to be produced as thin as
.00001 mm. in thickness, while the fact
that gold and oxygen cannot combine
directly under any circumstances accounts
for its being absolutely untarnishable.

Jewellers' white -gold is gold with 25 per
cent. of platinum, while 12 per cent. of
palladium gives a still whiter alloy. Thirty or
forty per cent. of silver gives green gold,
a singularly beautiful metal, while 20
per cent. of that common metal, aluminium,
gives an alloy of a superb purple colour,
but -it is, unfortunately, much too brittle
for use in jewellery.

A World of Cold
It is not to alchemy or modern chemistry

that we may look for the greatest potential
gold mine, but to astronomy, for some
very strange facts have come to light
recently, which make it quite within the
bounds of possibility that we have, close
to us, a planet, or rather two planets, made
of solid gold !

The neighbour in question is Eros, the
little asteroid which, apart from our own
moon, is our nearest celestial relative.
For a long time this tiny body was regarded
as one sphere, but has now been proved
to consist of two, ' each eight miles in
diameter, revolving once every five and a
half hours and ten miles apart, but tied
together by the invisible string of gravity.

Now, astronomy is able, by a simple
formula, to estimate the mass of any
heavenly body or bodies, and investigation
shows that while the volume of the Earth
is 500,000,000 times that of Eros, its mass
is only 177,000,000 times as much. In
other words, Eros is proportionately three
times as heavy as Earth, though our planet
is the heaviest of all others.
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Ingenious new features make TRIX
Twin Railways more realistic -
and more irresistibly fascinating
than ever . . .

" Just like the real thing ! " That's how
model railway enthusiasts describe Trix
Equipment. And that is and always has
been the aim of Trix inventors and
designers. This year's models embody
still more new features which can add to
realism and make model railway working
more fascinating then ever. Yet, although
improvements are constantly being intro-
duced-they do not make earlier equip-
ment obsolete or unsuitable. Every new
feature is carefully designed to fit in with
and bring Trix equipment up to date.

THE LATEST IMPROVEMENTS:

 100 per cent. Remote Control, including
remote control uncoupling.

 Scale Models, designed by Bassett-Lowke, of
" Pacific " type 4-6-2 Locos : " Flying Scotsman"
and " Princess " class.

 Remote Control Uncoupling of Engine on
any point of the track-an exclusive Trix feature.

 Remote Control Signals with light.

 Super Controller, giving greater flexibility
and sensitivity of control.

zap TRIX
Get Catalogue, price 2d.,

from Toy Shops and Stores
everywhere.

TWIN RAILWAY
If any difficulty, write :
TR IX LTD 45-47 Clerkenwell Road, London, E.C.I
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EVERYTHING FOR MODELS!
t. NIODEL RAILWAYS from gauge "00" to

9i in., new reprint just out containing 6D.
many reductions in price. A.12. Post free

2. NEW BOOKLET on GAUGE " 0 "
RAILWAYS only. A most attractive D.

production. GR.12. (ready November) ".
3. SEGTION B.12. In two books.

. Stationary Engines, Boilers and 3D.
Fittings. Post free.

z. Castings, Materials, Drawings 3D.
and Parts. Post free.

4. MODEL SHIPS and Ship Fittings. Bas- AD.
sett Lowke's complete range. S .1 2.Post free

5. GAUGE "00." Bassett-Lowke's latest
booklet on the " TWIN TRAIN " 10.
Table Railway. TT. x 2. Post free . . . . 4".

USEFUL BOOKS-Laying Model Permanent
Way, 2d. How to Build a Traction Engine, 3d.
Waterline Booklet of Ship Sets, id. How to Sail
Your Model Yacht, 4d. The T.T.R. (gauge
"00") Permanent Way Manual, x/3. The
T.T.R. Many -Way Station Sets, 1/-.

THE SIZE of
YOUR RAILWAY

must depend on the space you have to spare for it-but "QUALITY," the most
important factor of your model hobby, CAN ALWAYS BE YOURS in whatever
gauge you choose if you rely on BASSETT-LOWKE!
With this famous firm you can be sure of the most helpful advice on starting a

railway-laying track, for electric, steam or clockwork traction, choosing the
right locomotives and rolling stock for it, and adding the finishing touches of
stations, engine sheds, signals, and platform accessories.
You can call at either of their branches-in London or Manchester-or write for
their fully descriptive catalogues to Head Office at Northampton.
They have many new models ready for this Christmas, not only for model railways
of all gauges, but of stationary engines, boilers, and model ships of every type.

Illustrations show
you a gauge "0"
Iloyal Scot" and
TWIN TRAIN
Models in gauge
"00," compared
with the size
of the young

enthusiasts.

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

DE LUXE MODEL
With 8 Accessories

£5.10.0

The Tool of
1001 USES

HANDEE
ELECTRIC HAND TOOL

Made in U.S.A.

Just plug in and you

are ready to:
GRIND, DRILL, POL-
ISH, CARVE, SAND,

SAW, ENGRAVE,
ROUT, SHARPEN
or CLEAN almost
any material.

FOREST RD.
South Yardley

BIRMINGHAM
CATALOGUE ON REQUEST

ULTRA
DE LUXE
MODEL in

Steel Case and
with 26 Acces-

sories

£7. 5 .0

Sent on
TEN DAYS'

TRIAL against
Cash with

Order.

GENUINE Af9
ELECTRO

PLATING Post
OUTFIT Free

This is not an applied polish,
but a perfect Electro-Plating
Process. Metal is definitely
electrically deposited. Not a
toy but a scientific apparatus
devised by experts.
Safe, easy and simple to
operate, no fuss or bother,
follow the simple instructions
and you will be amazed at

the result. Brighten up your home, plate your taps, door handles, fittings,
etc., without removing. Do your own Electro-Plating, besides beautifying
your home, it becomes a fascinating pastime and is so easy to use, and is
peimanent.
Packed in neat case with full instructions, Post free 6/9, from
CONN! C PRODUCTS LTD., Dept. P .M . I , 19 Campbell Road, West Croydc n
and from all the Principal Stores.

THE GRAYSON 31" LATHE

NOW

£11

We regret that due to the continued high costs of raw
materials, we have at last been compelled to advance
the price of our 31 in. lathe to the above figure. Even
at this price it represents THE FINEST VALUE.
3 in. MODEL REMAINS THE SAME. FROM IS -10-0.

Write for Free Descriptive Leaflets.
WE HAVE A SPECIAL DEPT. FOR EXPORT ORDERS
E. GRAY & SON, LTD., 18-20 Clerkenwell Road,

London, E.C.1.
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"PRACTICAL MECHANICS" WI ELESS SUPPLEMENT

A 1 -WATT BATTERY -OPERATED
AMPLIFIER

A Simple, Compact and Very Efficient
Amplifier for Pick -Up and Microphone
Work when Electricity Supplies are

not Available

By 4 Experimenter "

OWING to amplifiers being so often
associated with high -power outputs,
it has become common to think of

them as being essentially mains operated,
therefore, in view of this and the number
of requests received for a battery -operated
outfit, the unit mentioned above has been
designed.

The first consideration with any battery -
operated apparatus is current consumption.
The second, at least so far as amplifiers are
concerned, is the output obtainable. Bear-
ing in mind the fact that these two require-
ments are very closely related to each other,
and that dry H.T. batteries are likely to
be the source of. anode current supply,
limits to suit both factors had to be selected,
and it soon becomes apparent that it is
absurd to think in terms of 4, 5, or 6 watts
output, as so many constructors would
desire.

If one can eliminate the question of
dry H.T. batteries. by, say, using large -
capacity H.T. accumulators, or, for example
a Milnes Unit, then the output can be
raised considerably, but, even so, one
cannot soar to the large outputs obtainable
from some of the mains -operated " power "
amplifiers.

So many pick-up enthusiasts appear to
have the impression that unless an amplifier
can deliver, say, 5 watts of undistorted
output, it is not worth considering for
record reproduction. It is a matter of

&RUT
CONTROL
No./

Fig. 1.-The amplifier, with
all parts in position ready

for wiring.

personal taste, but, bearing in mind that
one is usually concerned with using the
equipment in a room of average size, it is
suggested that such power is out of all
proportions.

From the reproduction point of view,
by which I mean judging aurally, I main-
tain that an output system capable of
handling 2 watts is more pleasing, when it
is fully loaded, than a 5- or 8 -watt outfit
with the volume turned down to the same
output. However, whatever the pros and
cons of the case may be, it is always wise
to remember that the ear is not too critical
as regards intensity of sound when con-
sidered from the point of view of watts.
For example, it would take a very experi-
enced ear to differentiate between 3 and 5
watts output, therefore I have selected a
happy medium, remembering other limita-
tions and decided on an output of 21 watts.

The Circuit
The valve sequence is one L.L.2 which

lA1 tN,..20NE CONTROL AND
ON/OPP 5'w.

2-541'

/A/PL/7-
CoNTAFOL
No 2

254"

Fig. 2.-Panel layout or drilling diagram.

4.//

has an amplification factor of 30 feeding
into two pentodes, P.P.225's, arranged in
quiescent push-pull, the coupling being
provided by a Varley Q.P.P. transformer
type D.P.36 which is parallel fed to allow
the utmost inductance to be obtained from
the primary winding to ensure a good bass
response.

The normal output of one P.P.225 with
135 volts on the anode and auxiliary grid,
and with its grid biased 12 volts negative,
is 1,000 milliwatts, or 1 watt, therefore,
with two in the above output circuit, it is
safe to estimate that at least 21 watts will
be obtained, providing the anode and bias
voltages are correctly adjusted.

The current consumption of the L.L.2
with 135 volts on its anode, is approximately
3 mA's, while each P.P.225, under normal
working conditions, will draw as much as
18 mA in the anode circuit and 2 mA in
the auxiliary grid circuit. These figures,
at first sight, seem rather drastic for battery
operation, but one must not overlook the
fact that with Q.P.P. output the two
P.P.225's are so heavily biased that their
standing current becomes very low and
large current surges only take place during
the handling of powerful passages in the
input signal.

It is impossible to go into the whys and
wherefores of Q.P.P. operation in this
article, but it will suffice to say that the
whole secret of satisfactory output, and
distortion -free reproduction, is the correct
adjustment of the grid bias with relation
to the actual anode potentials.

The output from a normal pick-up will
provide adequate input for the output
valves as the L.L.2 has a fairly high
magnification factor, while the coupling
transformer has -a ratio of 1 : 9. So far
as microphones are concerned, a lot
depends on the type and their actual
efficiency, and with a high sensitivity model
a satisfactory output will be obtained; but
with others having a lower output, such as

- high quality transverse current and moving
coil types, it will be advisable to provide
a simple " head " amplifier in the form of,
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50,0 0 0 CI
20,000 CI

5 MF D.

INPUT

L1.2.
TuNGSRAM

RI 1 MFD

A.
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HT.+,

Rg

PP 2251 ITUNGSRAM

GB. --
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3 POINT
SWITCH ON R3

OH:T:1.130-450
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-0SCREENS

KT;

OUTPUT
TRANS -
FORMER

GB.+

t> Lot.
0 LT.+

Fig. 3.-Theoretical circuit of the 24 -watt battery amplifier.

say, a good straight H.F. pentode resistance -
capacity coupled to the L.L.2.
Input Controls

Two variable controls are provided to
allow two inputs to be controlled and
"vmixed " before being fed into the grid
circuit of the L.L.2, thus allowing two
pick-ups or one pick-up and a " mike "
to be used according to individual require.
ments. This item is always very handy
as it increases the uses of the amplifier
considerably apart from giving the operator
greater scope so far as results or effects
are concerned.

The third control R.3 is a combined
potentiometer and switch, the potentio-
meter section being used as a tone control
while the switch is wired to cut off all
batteries. It will be noted that the tone
control is really a low -note booster or high -
note cut-off, but the values have been
selected to provide a most satisfactory
variation in the tonal response and it will
be found very useful for the elimination of
record surface noise or needle scratch. It
must be appreciated, when considering this
arrangement, that the natural characteris-
tics of the amplifier are on the high side, so
any additional form of high -note booster is
not required ; in fact, it would be detrimental.
Layout

It will be seen, from the illustrations,
that a small simple chassis has been used
to bold all components, as this allows a
clean top deck to be obtained and facilitates
wiring. It will be quite an easy matter to
build a compact cabinet round the chassis
or, if a more professional appearance
is required, to make a cover to fit into the
top of the chassis out of stout perforated
zinc.

LIST OF COMPONENTS
One 50,000 -ohm 1 -watt resistance, Erie.
One 20,000 -ohm 1 -watt resistance, Erie.
Two 50,000 -ohm half -watt resistances, Erie.
One 1-megohm half -watt resistance, Erie.
One 4 mfd. fixed condenser, type 50, T.C.C.
Two .1 mfd. fixed condenser, type 250,

T.C.C.
One .02 mfd. fixed condenser, type 300,

T.C.C.
Two .001 mfd. fixed condenser, type 300,

T.C.C.
One 4 -pin valveholder, chassis type, Clix.
Two 5 -pin valveholders, chassis type, Clix.
One 25,000 ohm potentiometer, with three.

point switch, Erie.
Two .5-megohnt potentiometers, Erie.
Two socket strips,.P.I.J., Clix.
One Q.P.P. transformer, type 36, Varley.
One L.L.2 valve, Tungsram.
Two P.P.225 valves, Tungsram.
Wooden chassis, screws, wire and Systoflex.

GE,2

GES:1

The transformer is placed so that the
grid leads to the two output valves are
short and direct, the resistances Rg being
included to prevent, in conjunction with
the two fixed condensers Ca between each
anode and the negative line, parasitic
oscillations which are sometimes generated
in symmetrical push-pull circuits.

The anode circuit of the L.L.2 is de -
coupled by means of a resistance and
a condenser to eliminate any possible
instability through battery coupling, but
the anodes of the P.P.225's receive their
H.T..via the output or speaker transformer.
No output transformer is included in
the amplifier as the majority of modern
moving -coil speakers are fitted with a
multi -ratio transformer which usually
allows satisfactory matching to be
secured.

Particular attention must be given to
the connecting wires associated with the
two input controls. As these potentio-
meters are in direct contact with the input
grid, it is essential to cover all connecting
wires with metallised braiding.

Cokte.oN/O,FSw:
ce To/vz-CoNrRoz..

2 3

0{)
GB L.F.

TRANS.'?.:

A

HTh

7

o
0 0

N.U. P Li

1054(ScReeiv) H.7:4-
tirommz-,

(e) -
IWO°'

2t2000OHMS'
SO. 000 OHMS illi cL

CI 68-2 cp',..O
la N7:*

4 MFD..

(iii_(..q-REEP,

.
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Fig. 4.-The wiring diagrams.
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.1 in. to the fool model with the sea added, showing the realism apparent when set in its natural surroundings.

MODELLING THE "DOMINION
MONARCH"

Tic., cities of the -1 in. to the foot model.

A bow view of the in. to the foot model.

WE show on this page photographs of the modelling of the Dominion
Monarch, which, when she is completed in February next, will be
the largest quadruple -screw motorship ever to be built in England,

and the most powerful in the world. Messrs. Bassett-Lowke, Ltd., of
Northampton, were entrusted with the making of several Dominion
Monarch models both to 1/vin. scale and 1/2 -in. scale, and even before the ship
was launched (in July) from the Wallsend-on-Tyne yard of Messrs. Swan,
Hunter and Wigham Richardson, the builders, there was a large 1/4 -in.
scale model of the ship on view in the New Zealand Pavilion of the British
Empire Exhibition at Glasgow-as long ago, in fact, as May last.

The ship has been built for Messrs. Shaw Savill and Albion Co., Ltd.,
to inaugurate a new route for passenger traffic to New Zealand, and one
of the new models of the ship will be on show shortly in the London office,
in Leadenhall Street, of her owners.

The Dominion Monarch will sail from London and will call at Teneriffe,
Cape Town, Durban, Fremantle, Melbourne, Sydney and New Zealand,
a voyage occupying about 35 days. Thus the mother country will be
linked up with three of her greatest Dominions and a new direct con-
nection established between South Africa and New Zealand.

With one raked mast placed forward and two stream -lined funnels, a
striking 'and pleasing profile is obtained and the general appearance of
the ship is enhanced by the owners' well-known colours of black, buff
and white.

Putting the finishing touches to a 16 ft. long model of the "Dominion Monarch."
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INTRODUCING
ELECTRO- HIGH -POWER
PLATING OUTFIT MICROSCOPE

WHEN one thinks of electro-plating
articles at home, one generally assumes

that expensive apparatus will be necessary.
This is not so, as it is now possible to obtain
a complete electro-plating outfit for the
reasonable price of 6s. 9d. By following the
simple instructions enclosed with each kit,
you will be amazed at the ease with which
you can plate such articles as taps, door
knobs, fittings, etc. The outfit is not a toy
but apparatus that has been scientifically
devised by experts [206].

SELF -HEATING
SOLDERING IRON

WE show on this page the latest type
of soldering iron which is self heating.

It is known as the " Soldo " and can be
used in any conditions that may arise,
especially where it is not possible to obtain
heat by the ordinary method. To heat the
iron place a mox-intense heat tablet inside
the special container in the head of the
iron, and ignite the tablet by means of a
fusee. In a few seconds the iron will be at
soldering heat. The iron should be used in
conjunction with " Soldo " patent tinning
compound. The complete soldering outfit
containing 1 iron, 10 mox-intense heat
tablets and one box of fusees costs 15s.
Extra mox tablets can be obtained at 3s.
for 10 including a box of fusees '12071

A HUMIDITY
INDICATOR
KNOWN as the Certo Humidity In-

dicator, a device has appeared on the
market which indicates the amount of
dampness in the atmosphere. It can be
used for health purposes by indicating
dampness in a room, also dampness in a
bed if placed between the sheets. The
instrument can be used as a weather
indicator providing it is hung in a position
where it comes into contact with the
outside air. When the pointer moves
towards damp it indicates approaching
rain and when it moves to dry, fair weather.
This is due to the fact that damp winds
are forerunners of rain and dry ones are
not. It is obtainable in red, blue, black
and walnut and costs 7s. 6d. [208].

A humidity indicator which has a number of uses.

ON this page is shown the " Omag "
high -power microscope which is ex-

tremely useful where an expensive labora-
tory apparatus would be superfluous and
a pocket lens insufficient. It is fitted with
a sliding eyepiece which gives magnifications
from 20 to 35 times and has finger-tip
control for fine focusing. It is illuminated
and takes a No. 8 dry cell. A feature is
that the internal reflecting system gives
the object under view a plastic appearance.
It is sold complete with a dry cell in a box
and costs 50s. [209].

The " Sold° " self -heating soldering iron showing the
fuel container in the bit.

FOR
DRAUGHTSMEN
TWO useful gadgets for draughtsmen

are the quick -opening drawing pen and
the " Polyflex " adjustable curve. The pen
has a pocket knife action enabling it to be
instantly opened for cleaning without the
necessity for releasing screws, etc. Made
throughout in stainless steel in two sizes,
6 in. and 44 in., it costs 8s. with round ivory
handle, 8s. 6d. with square ivory handle
and 7s. with round ebonite handle.

The adjustable curve consists of a rubber
covered, triple steel spring, rigidly attached
at one end to a
square steel bar, the
other end being se-
cured, by means of a
roller, to a slide
which may be clamp-
ed at any position on
the square bar. The
bar is divided and
figured, so that any
particular setting of
the curve can be
noted and repeated
at will. The con-
struction of the curve
and the method of
adjusting can be seen
from the illustration.
It costs 10s. [210].

A high -power micro-
scope which gives a
magnification from

20 to 35 times.

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. Please
quote number at end of para-

graph.

A DISTILLER
DISTILLED water has a number of

practical uses in the household, and a
device known as the ." Autostil " has now
appeared on the market which will give an
unlimited supply of guaranteed chemically
pure distilled water. It is electrically
operated and entirely automatic in action,
and only requires filling with tap water.
It is quite easy to instal and with elec-
tricity at 4d. a unit, distilled water can be
produced at apprdximately 3d. a gallon.
The " Autostil " distilling plant is of robust
construction, has a number of outstanding
features, and is sold complete and ready
for attachment to the mains. Its output
is one pint of distilled water per hour,
consumption 500/600 watts, and works off
200/250 volts A.C. /D.C. The plant measures
2 ft. x 1 ft. 8 in. x 10f in. and weighs 164 lb.
The standard model costs £7 10e., and the
non -automatic model £6 10s. [211].

The " Polyflex" adjustable curve.

"AERONAUTICS"
HAVE you seen Aeronautics" George

Newnes new Part Work for all who
are interested in flying.? Written by expert
pilots, engineers and designers, it presents,
in simple language, all there is to know
about flying-the theory and practice, air-
manship on the ground, aerial communica-
tions and operations, servicing and upkeep,
military flying, and in fact it covers all the
aspects of modern aircraft. An aerodrome
data sheet is included in every part through-
out the work, which will be completed in
about 32 weekly parts. The work, which is
profusely illustrated with photographs,
drawings, plans, tables, data, etc., should
be invaluable to all civil air guards, and
everyone interested in flying. Parts 1 and
2 are now on sale everywhere-price ls. Od.
each part [212].

A new quick -opening drawing pen which has a pocket
knife action.
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Be sure YOU have it!
The famous All -British

TILLEY LANTERN
(Burns ordinary Paraffin)

Light of 300 c.p. for 6 hours for Id.
Mechanics and owners of small work-
shops, lathe sheds, observatories, etc.,
will find it invaluable for work after
dark, either in or outdoors. Holds
enough oil for 10 hours' use on one
filling. Can be placed anywhere with
absolute safety. Easy to light. Wind and
rain proof. Strongly made in stout
brass, No parts to rust, corrode or get
out of order. For dependability you
cannot do better than get the All -
British Tilley Storm Lantern.
Price 36'..

Remit 36 - or can be sent C.O.D.
Post and Charges Paid.

TILLEY LAMP CO. (Dept. P.M.), HENDON, N.W.4

HOME STUDY FOR
EXAMINATIONS

University Correspondence College, founded
1887, prepares students for London University
Matriculation, Intermediate, and Degree
exams.; also for Oxford or Cambridge School
Certificate, Civil Service, R.S.A., Book-keeping,
etc. The College has a resident staff of Tutors,
specialists in their subjects. Over 1,000
U.C.C. students pass London University
examinations each year. 5,029 matriculated
during the ten years 1928-1937.

FREE GUIDES to London University
and other exams. (mention exam.) may be

obtained post free from the Registrar,

UNIVERSITY
CORRESPONDENCE COLLEGE
62 Burlington House, Cambridge

ENGINEER'S
Guide to Success
This Great Guide shows how to study at home
with The T.I.G.B. for a well -paid post. Contains
the widest choice of engineering courses in the
world-over 200-including MECHANICAL,
CIVIL, ELECTRICAL, AUTOMOBILE,
AERONAUTICAL, RADIO, TELEVISION,
CHEMICAL, etc.-alone gives the Regulations
for Qualifications such as A.M.I.Mech.E.,
A.M.Inst.C.E., A.M.I.E.E., C. & G., G.P.O.,
etc.-contains remarkable tributes from Engin-
eering Institutions and eminent technical men
to the successful tuition methods of The
T.I.G.B.-and details latest successes of
T.I.G.B. students in all fields. Training until
successful guaranteed for the one fee. Write
for Free copy TO -DAY.
THE TECHNOLOGICAL INSTITUTE

OF GREAT BRITAIN,
218 Temple Bar House, London, E.C.4
Founded 1917. 20,000 Successes.

The GLUE that
neveryives way . .

CASCO' - the ideal adhesive
for model toys, etc.

'CASCO' is a new type of glue of amazing
strength. No heating is required-just mix
the powder with cold water. 'CASCO'
sets by chemical action like cement-thus
it is waterproof and heatproof, and with-
stands the hardest knocks. Obtainable from
ironmongers, woodworkers' supply stores,
oil and paint shops in handy tins from 6d.

FREE SAMPLE
Just send P.C. to Dept.
P.M.i, LEICESTER
LOVELL & CO., LTD.,
34-18 Nile Street, London
N.i, for sample and copy
of the 'CASCO' Gluing
Guide.

vAsca
COLD WATER GLUE

DENNIS sat SMITH
MODEL ENGINEERS' TOOLS SUPPLIES

ELECTRIC MOTOR TOOL

63/ -
for A.C. or D.C. currents

Complete with Enclosed Switch, Cable and Plug.
Full Particulars on Request.

SETS OF MILLING CUTTERS or GRINDING
POINTS Made up in Wood Block. To any Value.

Assortments from 7;6 upwards.
SPECIAL OFFER FULLY MACHINED VEE

BLOCKS AND CRAMP
Per pair, with

9Cramp,1

set Blocks only I ,8e
Post .0 Extra.

DENNIS & SMITH, 83 Goswell Rd., London, E.C.I
Tel.: Clerkenwell 4457. "felc!.2,r;inis : Fertitor Barb, London

The SOLDO Self -Heating
SOLDERING IRON
 No External Heat Required.
 Ready for Use in 30 seconds.
 Remains Hot for 5 mins.

Ideal for Use
Out of Doors.

PRICE

15/ -
COMPLETE
Extra Tablets

for 10

Sicilian House,

Intense
heat (5,400

degrees F.) is
generated by a

tablet which is in-
serted in the bowl of

the iron and ignited by
a fusee. The outfit is packed

in a metal box and is complete
with 10 tablets, a box of fusees,

a sample of "Soldo" tinning com-
pound, and instructional leaflet. Write

for further particulars.
TRADE ENQUIRIES INVITED.

SOLDO CO. LTD.,
Southampton Row, London W.C.1

BRITAIN'S DEFENCE in Scale Models
Complete A.A. GUN Detachment
Complete SEARCHLIGHT UNIT
MODERN TRENCH LAYOUT
Sets of Figures, ARMY,TERRITORIAL, R.A.F. and Civilian
AIRPORT Buildings, HANGARS, etc.,
and all accessories to ;'end scale.

price 4,6
price 4f -
price 5,-

SIV,1131HDS
WARTIME and MODERN AIRCRAFT
Complete Models or Constructive Sets. All
to scale in this WORLD FAMOUS Series.

LATEST ADDITIONS!
The BLACKBURN "SKUA."

Constructive Set price 4)6, Completed model 1216.
SKYBIRDS "MAMMOTH" Hangar price 10)6.

if unable to obtain from local agents, write:

"SKYBIRDS" (Desk P.M.)
3 ALDERMANBURY AVENUE, LONDON, E.C.2.
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ELECTRIC LIONEL TRAINS
MADE IN U.S.A.

THIS MODEL COMPLETE
WITH TRANSFORMER AND TRACK

451-

Write for FREE catalogue giving full

details of all models and accessories

including the NEW Whistling Station!

LIONEL SERVICE DEPT. (22)
35/6, ALDERMANBURY, LONDON, E.C.2.

YOUR OWN
HOME CINE

FOR 311
A WEEK
That's all it costs to buy
this super 8 -mm. projector
on our 2 -year terms. Good
allowance on your used
Apparatus in part exchange.

KODASCOPE 5O.R
A popular home movie by

the world's best-known
makers.

Gives clear movies up t,
40in. x 30in. in area. Motor
driven and can be used in
any electric light circuit.
Price LI3 13 0
24 Monthly Payments 012/3

Send for 320 -page Handbook which tells you all about cine-
matography and illustrates all the best-known makes with

fug particulars, prices, etc., price II-.

CITY SALE & EXCHANGE
(1929) LTD.

59/60 CHEAPSIDE, LONDON, E.C.2.
TELEPHONE : CITY 1124/5/6.

GEARED MOTORS 3 or 6 R.P.M.
This induction motor has many useful
applications for model constructors and
experimenters. It operates direct from
200-250 v. A.C. supply and has phosphor -
bronze bearings with grease cups. Will
run smoothly, day and night indefinitely.
Does not interfere with radio.

Price

27/6
New 44 -page

Catalogue
4d. Post Free

We also stock a large
ange of Battery or

Mains Motors, from
2;9 to 55/ -

Price Price IRONCLAD GEARED MOTOR. 4-6 volt.
9/6 This fine motor is very powerful indeed, and12/6 will work off A.C. mains by using a " Wilco"
(un-geared) (geared) Transformer.
THE " WILCO " LOW -VOLTAGE TRANSFORMER, with speed
control, reduces 200/250 vt. A.C. to 2-8 volts. Capacity 3 amperes. 15/6Will drive small motors perfectly, including the one illustrated. Price each

L. WILKINSON, 204 Lower Addiscombe Road, CROYDON.

THE SPECIALISTS ANNOUNCE-

" BROWN " ENGINES
Sole Agents British Isles.

Type " M " (Marine) .. f4/115/ - Type " C
B  .. LS/17/6 " D

All models complete with propeller and flywheel.

" CYCLONE " ENGINES
Model " F " £S/2/6 complete with propeller.

SUPER " 1938" SPITFIRE

E4 19/6
E3,17,6

Britain's " Baby " Engine. Colossal power. Platinum points. Easy starting.
All -on weight, 71 ozs. at E4/17,6 complete with propeller.

AND ALL SUNDRIES. Send 3d stamp for Pricc List.

MODEL AIRCRAFT STORES (B'NM'TH) Ltd.,
I27b, HANKINSON ROAD, BOURNEMOUTH

Telephone: 1922 Winton



November, 1938 NEWNES PRACTICAL MECHANICS 103

WHEELS FOR MOD

Fig. 26.-Foundry pattern for a locomotive wheel.

THE method followed by most model
engineers when making patterns
for their locomotive models is to

plane up a flat piece of mahogany or other
wood, mount it in the lathe, turn it to
shape and afterwards pierce it for spokes
with a fretsaw, finishing with chisels,
gouges and glasspaper. Such a procedure
is perhaps good enough for small wheels,
if they are to be sent to the foundry at
once, but for large patterns, or even small
ones which are likely to be wanted again
after a lapse of time, the -method is unreli-
able, because wood, when cut to such a
form, in unstable. Shrinkage is almost
certain to take place and they will become
oval, and possibly warp. If it is desired to
cut small patterns from the solid, it will
be much the safest plan to use the very
hest plywood which can be bought ; gluing
up several thicknesses, if necessary, and
making sure that all the laminations of each
thickness are thoroughly well glued. Un-
fortunately, in plywood, when cut into
small pieces, there is often,an insufficiency
of glue and the consequence is that the
laminations come apart. .

Another good plan when making small
wheel patterns is to buy some straight -
grained mahogany veneer, the thickest
obtainable, and make one's own plywood,
by gluing piece after piece of veneer
together, each with the grain running in a
different direction, until the requisite
thickness for turning the pattern is obtained.
All superfluous glue should be squeezed
out and the plywood, thus made, should
be dried under considerable pressure;

" Handyman "

The Fifth Article of a Short
Series Dealing with the
Construction of Wheels
Suitable for every Type of

Model.

after which it can be treated as ordinary
wood except that the finishing of spokes
will have to be done chiefly with files
and glasspaper.

Built-up Patterns
Large wheel patterns, that is to say, for

locomotives of 1 in. scale and upwards,
should, in all cases, be built up and one of
the best forms of construction which can
be adopted is that shown in Fig. 26. Here
it will be seen that each spoke is a separate
piece of wood, straight in the grain, mitred
at the hub so that all the spokes meet at
the exact centre of the wheel.

At the rim the spokes butt against a
ring, b, which can be of as many segments
as may be thought desirable. On a ten -
spoke bogie or tender wheel the number
of segments may be five, each one therefore
will cover two spokes. Short fellowes, c,
fill in the spaces between the squared
ends of the spokes and covering the sides
of both fellowes and rim segments there will
be two rings of thinner wood, a, a. To
cover the mitring of the spokes at the hub
two discs, d, d, are glued on.

The turning of the pattern in the lathe
should be done after building up and the
final shaping of the inner faces of the fellowes
towards the hub should be done after
the turning is finished. The surfaces to
be turned will, of course, be the backs and
fronts of hub and rim and the flange and
tread of the tyre.
Loco. Driving Wheels

The foregoing will apply to the making

Fig. 27.-(Left),
A railway car-

riage wheel.

No. 28.-(Right),
A railway wagon

wheel.

of patterns for all engines and tender
wheels, but the driving and coupled wheels
will require the addition of cranks and
balances. The cranks will be the same size
and shape for both driving and coupled
wheels and so can be made a part of, and be
built into, the wheel by modifying the
inner ends of the spokes and adding the
usual pear shape instead of the discs, d, d.
When we come to the question of balances,
however, the case is different. On any
coupled engine the coupled wheel balances
are of different size from those on the driving
wheels and all in a different position in
relation to the cranks ; so, in order to
avoid the necessity for making two (or
perhaps more) wheel patterns, the simplest
way will be to make two balances each
divided longitudinally, and of such form
that they will be notched out to fit over
the spokes in any position on the wheel.
Two balances will be needed because that
for the driving will be larger than the one
for the coupled wheel.

Of course, the pattern will have to go
twice to the foundry. After the first wheels,
say the driving, are cast, the balance
is changed and the pattern sent again
for casting the coupled wheels.

Machining the Wheels
When the castings are received they

are held either in the chuck or on the
faceplate of the lathe with the back face
outwards and the back is machined. They
are then reversed on the faceplate and the
tread, flange and face of the tyre turned,
also the face of the crank. In' the same
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operation the hub is first drilled and then
bored out, with a boring tool in the slide
rest for the axle.

All the wheels of the same diameter
should be bored dead to a uniform size
and this size should be settled by a cylindri-
cal gauge, like a mandrel, with a slight taper
at the end to allow of entry into the bored
hole. The axle ends will be turned to one
or two ten thousandths of an inch larger
than the bore and when the wheels are
ready they are forced on to the axles,
either in "a screw -press or a very large vice.

The axles should have been turned
between centres, and, when the wheels are
on, the axles are again so placed in the
lathe. A very light cut is then taken over
the tread and flange of the tyre to ensure
their absolute truth, finally finishing off
with emery cloth.

Railway Carriage Wheels
Fig. 27 shows the standard, wooden

centred, wheel in front elevation and at A
in cross section. This latter shows the
modified construction which can be adopted
whilst retaining the wood. The hub and
tyre can be of cast iron, the two rings
through which the rivets pass can be of
either steel or brass. Such a wheel built
up in this manner looks well with oak
centres, left unpainted, but varnished.

If the model -maker considers that the
building of many wheels, such as this,
involves too much labour, the only way
is to cast them wholly in metal, and a
wooden foundry pattern is shown in cross
section at B. The pattern can either have
the rivets put in, so that they reproduce
in the castings, or, in order to get sharper
and .cleaner form to the heads, the castings
can be drilled and rivets knocked in.

Railway Wagon Wheels
Fig. 28 shows a practically unmodified

form of wheel for four-wheel wagons.
Obviously, as there is no other way of
reproducing this than by building it up,
the open type of spoke can only be copied
in large scale wheels, Small wheels will be
cast with solid spokes.

In the model shown the hub, of brass
or gunmetal, is slotted by saw cutting
right across and the two ends of each
pair of spokes are soldered into each slot,
the slots beyond the spokes being filled
in with solder.

The triangular outline of two half -
spokes is obtained by bending strip brass
in a suitable jig, carefully made to measure-
ment from a drawing. The tyre can be of
cast iron and this should be bored out
to fit t'ghtly over the skeleton spokes.

In the drawing
A is a half eleva-
tion, B a section
taken parallel with
the face and in
line with the face
of the spokes and
C is a cross section.
The rivets shown
in A and B should
pass through the
ring,a, and so secure

'the spokes to the
tyre.

From the railway
we will go back to
the road and treat,
first, on wheels for
light vehicles such
as private motor-
cars and light vans. Fig. 29.-
These are of three A disc
principal types : the wheel.
disc wheel, the
pressed and welded
steel -spoked wheel, and the wire -spoked
wheel. We will deal with them in the
order mentioned.

The Disc Wheel
Fig. 29 shows in cross section and front

elevation a disc which makes, perhaps, one
of the prettiest wheels of this type on the
road. It is that fitted to the Rover " 9 "
car. Either one of three methods may be
adopted in modelling this. Perhaps the
most simple is to make a pattern and get
castings off in brass or aluminium; another
is to mount two pieces of thick metal-
brass or aluminium would be best-in the
lathe and turn a pair of moulds; then cast
all the wheels required in type -metal. A
third way is to turn all the rims from a
cylindrical casting, or else spin them from
short rings cut from copper tubing and
stamp, or rather press, the centre discs
from annealed sheet copper by first making
a pair of dies-very similar to casting
moulds-in cast iron or mild steel. The discs
would be soldered on to the hubs, which
would be either cast or turned from brass
rod, and soldered also into the rims. If
the discs are not soldered to the hubs
proper studs and nuts can be fitted, as in
full-sized practice, so as to make all the
wheels of the car interchangeable.

Steel -spoked Wheels
The full-sized wheel, shown in Fig. 30,

is made by welding two steel stampings
together, the weld being made on the centre-
line of every opening between the spokes
and in a plane parallel with the faces of the

Fig. 30.-A
steel -spoked

wheel.

wheel. The simplest, and perhaps only,
practicable way to reproduce this type
is to make a foundry pattern and get
castings off in brass or aluminium.

The Wire Wheel
The wire -spoked, built up, wheel presents,

at first sight, what appears to be a terribly
tedious job; and so it would be if we were
compelled to make five, or it may be six,
wheels for one miniature car by building
them exactly like the prototypes ; that is
to say, by forming heads at one end of the
spokes, screwing the other end and making
and tapping nipples. To build six wheels
288 spokes and the same number of nipples
would be required.

As several model cars had to be built,
some years ago, the writer devised a
comparatively simple way of reproducing
the wire wheel, and the drawings here
given show how the job was done.

Briefly, the principle adopted was this :
instead of any one spoke terminating in
the hub it was merely laid in a groove in
the hub and continued onward to form a
second spoke; the spokes therefore were
put in in pairs. At the rims they were
soldered into fine saw -cuts. The hubs,
which were made for the cars referred to,
were not of the same shape as here shown,
but the drawings now given indicate an
up-to-date pattern.

(to be continued)

WATCH REPAIRING AND
ADJUSTING

(continued from page 62)
try the clearance. Some balances carry a
number of timing washers-very small
Washers placed under some of the balance
screws to bring the watch to time-and
occasionally a Washer hangs below the rim
of the balance, an unsuspecting evil. Do
not attempt to file away the washer.
Reduce the thickness of the pallet bridge
if there is still insufficient clearance.

The clearance between the pallets and the
underside of the pallet bridge should also be
closely examined. With most modern
watches the upper pallet pivot should rise
so short that there is hardly any clearance,
and I have often seen bright marks on the
pallet arms made by contact with the
pallet bridge. This contact is caused by
the jewel hole being set too high. To
prevent this friction file off the corner of the
bridge from the underside and reduce the
general thickness. File carefully, for should
the jewel setting be disturbed, the bridge
will be ruined. Fig. 4 shows a section of
the pallets and pallet bridge.
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THE NEW PATENT ACT
0N August 1st, 1938, there came into

force certain amendments of the
Patents and Designs Acts 1907-

1932 which may prove of interest to all
concerned in the protection of inventions
and designs.

The amendments made in the original
Acts with respect to Patents, affect more
particularly the right of an inventor to be
mentioned as such in any patent granted
for an invention, on the Complete Specifi-
cation and in the Register of Patents.

The duration of the term of a Patent is
also affected.

The actual deviser of an invention or part
of an invention may now have his name
mentioned in the Patent, but the mention
of the deviser does not confer or derogate
from any rights under the Patent.

It is possible for a Patent to be granted
to a person who is not actually the inventor
of the invention, for instance, a Patent can
be granted on a communication from abroad
or under the terms of the International
Convention for the Protection of Industrial
property without the name of the actual
inventor appearing, and the object of the
present amendment of the Act is to allow
the actual inventor to be named with the
attendant honour and glory attaching to
the actual inventorship of an invention.

Duration of a Patent
The duration of a Patent granted after

August 1st, 1938, instead of being 16 years
from its date (i.e. the date of application
for Patent) is for a term beginning on the
date of the Patent and ending at the
expiration of 16 years from the date on
which the specification accepted as a
complete specification is treated by the
Comptroller as having been left.

Other minor amendments have been made
which are not specifically referred to above,
for instance, fees hitherto payable for the
late filing of certified copies in connection
with Convention applications, both
Patents and Designs, have been done away
with and fees reduced for the late entry of
subsequent proprietors, notices of mort-
gages, licences or documents in the Register
of Patents, and the Register of Designs.

The new Trade Mark Act which came
into force on July 27th, 1938, makes many
drastic alterations in the law affecting the
registration of Trade Marks.

Trade Marks
When the Register of Trade Marks was

first established in 1876 by virtue of the
" Trade Marks Registration Act, 1875 "
(38 & 39 Vict., Ch. 91), a classification of
goods in respect of which Trade Marks had
to be registered, was prepared. This
classification extended to 50 separate
classes, and up till the present time has not
been altered or amended, but under a new
Act a new classification has been prepared
which will doubtless in the near future en-
tirely supersede the old classification, in
fact all applications for registrations of
Trade Marks filed after the July 27th,
1938, will be made under this new classifi-
cation, which now comprises only 34
classes. Many of the old classes have be-
come unwieldy, particularly for instance
Class 42, which covered substances used as
food or ingredients in food, and Class 50,
the miscellaneous class. Under the new
classification the miscellaneous class has
been done away with, and articles of food

By A. Milward
are subdivided into four separate classes.

On the other hand the 13 textile classes
in the old classification have been reduced
to 5 classes in the new classification.

There is provision in the new Act for
bringing Trade Marks registered under the
old classification into the new classification,
which in certain cases appears to be
advantageous.

An Important Item
One of the most important sections of the

new Act is in respect of the assignment of
registered Trade Marks, hitherto a Trade
Mark when registered could only be assigned
and transmitted in connection with the
goodwill of the business concerned in the
goods, for which it had been registered, and
was determinable with that goodwill.
Now, however, a registered Trade Mark is
assignable and transmissible either in
connection with the goodwill of a business
or not.

Further a registered Trade Mark can be
assigned in respect of all the goods in
respect of which it is registered, or only
some of them. This section applies not
only to marks registered in the future, but
also to marks already registered.

Hitherto Trade Marks have been regis-
tered for' a first period of 14 years, and
capable of being renewed from time to time
for like periods of 14 years, whereas in future
the registration of a Trade Mark shall be
firstly for a period may be
renewed as hitherto from time to time for
further periods of 14 years.

Under the old Act, a Trade Mark to be
registered under part B of the Register, had
to be bona fide used for a term of not less
than two years before the date of appli-
cation for registration, whereas under the
new Act this proviso is omitted.

Under the new Act it is possible for a
person other than the owner of a registered
Trade Mark to be registered as a registered
user of the Trade Mark in respect of all or any
of the goods in respect of which it is regis-
tered (not, however, in respect of a defensive
Trade Mark) either with or without con-
ditions or restrictions. The application for
registration as a registered user must be
made jointly by the owner of the mark, and
the proposed registered user. The Regis-
trar has power to refuse such an application
if in his opinion the grant would be contrary
to the public interest. A registered user
has no assignable or transmissible right to
the use of the mark.

A series of Trade Marks may be covered
by one registration provided that the
several marks are for the same description
of goods in any one class, and resemble one
another in material particulars so as not to
substantially affect the identity of the
Trade Mark.

Removing a Trade Mark
Under the new Act provisions for removing

a Trade Mark from the Register for non-
use have been strengthened. Under the
old Act, non -user of a registered Trade
Mark for five years preceding the appli-
cation for removal of the mark had to be
proved, whereas in the present Act it will be
sufficient to prove in order to remove a
Trade Mark from the Register, (1) that

where a Trade Mark has been registered
without any bona fide intention to use the
mark, and in fact where there has been no
bona fide use of the mark up to one month
from the date of the application for removal
from the Register; and (2) that up to one
month before the application for removal
a continuous period of five years or longer
had elapsed in which there had been no
bona fide use of the mark.

In order to prevent the unjustifiable use
of a Trade Mark which has become well
known for certain goods being used by
another trader in respect of other goods, a
new- form of protection is made available
by the present Act and known as a " Defen-
sive Trade Mark."

Where a registered Trade Mark consisting
of one or more invented words has become
so well known in connection with the goods
in respect of which it has been registered
and used, that its use in relation to other
goods not covered by the registration nor
used by the proprietor of the mark might
be taken as indicating some connection
with the owner of the mark, it is possible
for the latter to register the original mark
as a Defensive Mark in respect of any other
goods. Such Defensive Trade Marks are
registered as associated Trade Marks, i.e.
assignable and transmissible as a whole
only, and are not liable to be removed from
the Register on the ground of non-use.

If a registered Trade Mark consists of or
contains one or more words which, through
use, . becomes solely identified with or
descriptive of a particular article or sub-
stance, i.e. the said word (or words) becomes
the only known name in the trade for that
particular article or substance, then the
registered proprietor of such a Trade Mark
has no longer any exclusive right to the use
of such descriptive word or words.

It has frequently happened that a word is
invented, registered as a Trade Mark, and
used in connection with a particular article
or substance which forms the subject matter
of a Patent, so that the only practical name
or description for such a patented article
or substance is the Trade Mark; in such a
case, after a period of two years from the
lapse of the Patent, the proprietor of the
Trade Mark has no longer any exclusive
use of such a Trade Mark.

Further, no word which is. the commonly
used and accepted name for any chemical
substance can be registered as a Trade
Mark in respect of a chemical substance or
preparation, or if already registered as a
Trade Mark, may be removed from the
Register.

It is possible under the new Act to
register a Trade Mark which the applicant
does not use or propose to use, provided the
said mark is intended for use by a company
or corporation to be constituted, and
provided an undertaking is given to assign,
and the mark is actually assigned, to said
company within a stipulated period.

A new section (37) of the Act deals more
fully with " certification " Trade Marks,
and is in place of the old section (62) dealing
with special Trade Marks whereby any
association or person undertakes to certify
the origin, quality, accuracy, or other
characteristic of any goods by a particular
mark. A certification Trade Mark is regis-
terable only under part A of the Register,
and is registerable only by any person or
persons not carrying on any trade in the
goods of the kind certified.
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ALL THE LATEST WELDING METHODS]iLAINED

inHIS valuable newnew publication provides you with a reliable and practical
I reference on EVERY BRANCH OF WELDING. Developments in

welding technique have been rapid during the past three years,
and to -day welding is being employed to an ever-increasing extent
in many industries.

Newnes' COMPLETE WELDER deals with the very latest methods and
equipment for forge -welding, oxy-acetylene welding and metal cutting, thermit
welding and other non -electric methods, and also with electrical arc -welding,
electrical resistance welding, and the atomic hydrogen process.

The IMPROVER, APPRENTICE and STUDENT will find this new work
packed with vital knowledge that would in ordinary circumstances take years
to learn. It is a real step to a key job! And the experienced craftsman will
discover that the contents-the experiences of welding specialists in every
sphere-provide an opportunity for greater knowledge that will definitely in-
crease earning capacity.
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SCOPE OF THIS GREAT WORK
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Newnes' COMPLETE WELDER :-
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Low Pressure System). WATER GAS WELDING. FORGE
WELDING. PROPANE GAS WELDING. THE THERMIT
WELDING PROCESS. ELECTRIC ARC WELDING. ATOMIC
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FERROUS METALS. SIFBRONZE WELDING. PREMAG PROCESS.
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Over 1,000 illustrations and action photographs, and many
useful Tables, Data, etc.
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THE WATC II VARER AT THE BENCH.-
By Donald de Carle. 244 pages, 138
illustrations. Sir Isaac Pitman & Sons,
Ltd., London. 8s. 6d. net.

This is the third edition of an extremely
practical work intended for the watch-
maker, the student and all interested in the
watch trade. There have been very many
books written on watches and clocks, few of
them, however, are of a practical nature,
and most of them deal with obsolete
methods which do not apply to modern
watches which are now chiefly mass pro-
duced. This present volume, however, deals
with modern methods. It explains the
arrangement of the workshop, filing, turn-
ing, polishing, hardening and tempering,
drilling, examining the movement, the
main spring and barrel, the train, the lever
escapement, the balance and balance spring,
types of movements, escapements,.chrono-
graphs, repeaters and other complicated
watches, watch cleaning, pivoting, wheel
cutting, etc. It is an ideal book for those
who wish to know how to repair a watch in
the correct way, how to understand its
principles, and most important of all how
to make the watch keep accurate time.
The illustrations are an important feature
of the work and are in line and half -tone.
The book is well indexed.

AUTOMATIC TELEPHONY.-By C. W.
Wilman. 208 pages, 103 illustrations.
Technical Press, Ltd., London. 10s. 6d.

This is a revised second edition of a book
which is an attempt to deal in an elemen-
tary manner with the principles of auto-
matic telephony. The author in thepreface
uses the archaic expression : "The art of
automatic telephony." It is not an art;
it is a practice or a science, and I deprecate
the consistent application of the word art
(the art of eating, the art of talking, the art
a writing, the art of swimming, the art' of
typewriting, etc.); authors of technical
books please note. The present book is
based upon lectures given by the author to
students at the Coventry Municipal Techni-
cal Institute, preparing for the automatic
section of the final examination in tele-
phony of the City and Guilds of London
Institute. The book deals with remote con-
trol of switches, trunking principles, sub-
scribers' equipment, relays and their time -
elements,. impulsing conditions, selector
mechanisms, traffic, line switches and line
finders, group and final selectors, selector
circuits, inter -change connections, the direc-
tor system, small exchanges, party lines,
etc. An index is included. The book is of
an elementary character and gives a very
clear explanation to non -technical people
of the Subject of which it treats.

AIRPLANE STRUCTURES.-By Niles &
Newell. 2 vols., 452 pages and 178
pages fully illustrated. Chapman &
Hall, Ltd., London. 25s. and 13s. 6d.
respectively.

The authors of these two volumes are re-
spectively Professors ofAeronautic Engineer-
ing at the Leland Stanford Laboratory and
Associate Professor of Aeronautical Struc-
tural Engineering at the Massachusetts Insti-
tute of Technology. The present volumes
are second editions. The purpose of the
volumes is to meet needs of instructors
giving courses in aeroplane construction,
and describes the application of the funda-
mental principles to practical work, and it
is also intended as a text book. They are,
of course, highly technical volumes dealing
with stresses and strains, and this aspect of
aeronautics is most exhaustively and
authoritatively dealt with. The volumes
deal with design procedure, the specifica-
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tion, selection of a power plant, perform-
ance computations, weight control, design
of wings, balance computation, location of
wings, the wind -tunnel model, the Mock-up,
detailed design, the forces acting on an
aeroplane, loading conditions, flying and
landing conditions, wing and tail flutter,
reactions, shears, moments and influence
lines, the laws of statics, reactions, bending
moments, beam deflections, design of
beams, torsion, truss analysis, graphical

-methods, design of simple ties and columns,
deflections, etc. The books are very well pro-
duced, nicely bound, fully illustrated, and
an ideal work for the student as well as for
the experienced designer. Throughout the
work suitable problems are included together
with answers. They are books which I warmly
recommend to all those interested in the
design of aeroplanes. They are well indexed.

YOUR MIND AND MINE.-By R. B.
Cattell. 314 pages, fully illustrated.
Scientific Book Club, London. Price
2s. 6d.

This most interesting volume is an account
of psychology for the inquiring layman and
the prospective student, written by the
psychologist to the City of Leicester Educa-
tion Authority. It, is an inquiry into the
working of the brain, and the contents deal
with the search for mind in the nervous
system, intelligence, creative mind and the
abilities of man, the natural history of
intelligence, passion and impulse, Freud's
Exploration of the Borderland of Madness,
dreams and laughter, love life and lunacy,
victims of the will to power, the complete
architecture of character, the mind out of
gear, order in diversity, psychological tyees,
wonders of the body -mind relationship,
applied psychology in the school, the fac-
tory, the police court and the Houses of
Parliament. This is, indeed, a remarkable
group of subjects and it is most fascinat-
ingly dealt with, the text being illustrated
by numerous drawings in line and half-
tone. The book is written in simple lan-
guage. It is a book which every teacher
should read, for then it would not be pos-
sible to have backward pupils. It enables
the teacher to analyse the minds of each
pupil, and to adopt the appropriate treat-
ment. The man in the street, also, should
read this book for it will tell him how to
rectify backwardness and other human
failings. An index is included.

SCIENTIFIC RIDDLES.-By Professor J.
Arthur Thomson, M.A., LL.D. 384
pages. Scientific Book Club, London.
Price 2s. 6d.

The author reminds us that nature
bristles with marks of interrogation and
that it is one of the joys of life to discover
the answers to them. The solving of one
riddle often discloses others, and the follow-
ing list of subjects show the scientific
riddles discussed in the book : How did life
begin, Characteristics of living creatures,
What is Protoplasm? What are Chro-
mosoms, What is a Nerve Impulse, Why do
we Fall Asleep, Suspended Animation, Are
Animals Afraid, Why do we Laugh and
Cry? What is the Meaning of Colour?
Hormones and Enzynes, How do we Catch
Colds? Why does our Hair turn Grey?
Why Must we Die ? Problems of Natural

History, Riddles of the Countryside,
Cuckoo Puzzles, The Cat's Nine Lives, Is
there Natural Wireless ? Do Animals Think?
Is Telepathy a Fact? Crystal -gazing, Why
do we Dream? Does the Past Die? Whence
came Man? The book is fascinatingly
written in everyday language and as the
chapters are complete in themselves the
book may be opened at any particular chap-
ter and read with great interest.

THE Am AND ITS MYSTERIES.-By C.
M. Botley. 296 pages, illustrated in
line and half -tone. George Bell &
Sons, Ltd., London. 8s. 6d. net.

This is a popular book intended to gietr,a
those who live in an air minded age an
insight into the mysteries of the air. It is
not a book on aeroplanes, but on air. The
way of the wind, cloudland, the drops that
water the earth, the thunderstorm,
weather, climate, the atmosphere and light,
the realm of sound, the highways of the air,
towards the unknown regions. It is not a
text -book but a popular exposition of these
subjects, which can be read by the non-
technical. The book is indexed.

SCHOOL CRAFTWORK IN WOOD.-By
Edward W. Luker. 152 pages. The
Technical Press, Ltd., London. Price
7s. 6d. net.

The author states that this book is
intended for craft teacher -students in train-
ing, for those preparing for examinations
and for teachers. It deals with practical
lessons in woodwork, timber, tools, design,
solid geometry, isometric and oblique pro-
jection, and includes a great number of
designs and exercises in joints, etc.

A " SOAPSAVER "
Save -on -Soap Disc

AN ingenious and reliable little appliance
which will save money on your soap

bill, and which has many other uses besides,
has recently appeared on the market. As
can be seen from the sketch the device is
made in round and oval shapes to tit all
types of soap. The inside has several
little spikes which pierce the soap and hold
it firmly. The outside is finished with a
slightly raised and roughened surface
which enables the " soapsaver " to obtain
a grip on wet and slippery surfaces. The
device prevents soap wasting when left in
a wet toilet basin, and the smallest pieces
of soap can be used right to the end without
breaking.. The " soapsaver," which costs
3d., alto makes a good substitute fcr pumio

°stone.

The " soapsaver," an ingenious device
that will save money on your soap bill.
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1, QUERIES
le'?\ ENQUIRIES

POTASSIUM FULMINATE
" DOTASSIUM fulminate is used in the

I preparation of fulminic acid. Can you
tell me how this is made ? " (P. S., Liver-
pool.)

FEE fulminic acid is obtained by the
I action of sulphuric acid (in excess) on a

solution of potassium fulminate. The free
acid is extracted with ether. Potassium
fulminate is formed by the action of
potassium amalgam on mercury fulminate
solution.

A STAIN ON CLOTHES

"
HOW can the yellow stain of trinitro-

phenol be bleached ? A small quan-
tity got on to my trousers, and when they
were cleaned at the cleaners, the latter failed
to remove the stain." (A. T., Harrow.)
I N practice, this stain is practically non -

removable. Chemical workers who acquire
this stain usually employ an acidified paste
of bleaching powder in an endeavour to
remove it, but even this powerful agent
is not always successful. Sodium hydro -
sulphite (not hyposulphite) solution is some-
times used in the treatment of these stains.

CATALYSTS
" DEFERRING to the article in Practical

IN Mechanics ' on catalysts, surely the
contact process is obsolete. Is not iron
mixed with molybdenum used in the Haber
process, and not uranium ? " (A. L.,
Walsall.)

FR
from being obsolete, the contact

process for the manufacture of sulphuric
acid, whereby sulphur dioxide is combined
with oxygen to form sulphur trioxide by
passage over a heated catalyst, has dis-
placed almost completely the older " cham-
ber " process for the production of this acid.

Various catalysing metals are used in the
Haber process of atmospheric nitrogen
fixation. Besides uranium, which was one
of the first to be used, may be mentioned
platinum, osmium, molybdenum, iron oxide,
nickel and, of course, mixtures of these.

THE PROFESSOR

A stamped addressed envelope, three penny
stamps, and the query coupon from the current
issue, which appears on page 112, must be enclosed
with every letter containing a query. Every query
and drawing which is sent must bear the name and
}ddress of the sender. Sand your queries to the
Editor, PRACTICAL MECHANICS, Geo. Newnes,
Ltd., Tower House, Southampton Street, Strand,

London, W.C.2.

MAKING CHLOROFORM

"
CAN you tell me how to make chloro-

form from methane ? " (E. M.,
Brighton.)
rHLOROFORM is formed when methane

is mixed with chlorine in sunlight.
Methyl chloride, methylene dichloride and
carbon tetrachloride are also formed in this
reaction (which is not a practical one for
laboratory purposes) and the small amount
of chloroform formed would require separat-
ing from these other products.

If you wish to make chloroform, keep to
the well-known bleaching powder method
described in any practical textbook of
organic chemistry.

SODIUM AND DRY ICE
" I UNDERSTAND that sodium will not

I react with water at temperatures above
-98 C. Can you explain why sodium reacts
with dry ice and why action ceases at
-98 C ? " (S. L., Glamorgan.)
SODIUM reacts with dry ice because the

heat of combination melts the ice
locally, and thus enables the reaction to
speed up. As reacting substances are cooled
they (usually) become progressively less
reactive until, eventually, a temperature is
reached at which the mutual influence of
the two substances ceases. It is a sort (If
" critical temperature of reactivity," below
which no mutual reaction or interaction
can take place.

MERCURY FULMINATE
"U OW is mercury fulminate made ? I

I I dissolved Hg in HNO3, added alcohol and
collected and dried ppt., but could not get
it to detonate by heat." (E. K., Wolver-
hampton.)

YOU must allow us to decline from giving
you information concerning the practical

preparation of mercury fulminate. The
preparation of all fulminates is an exceed-
ingly dangerous task unless carried out by
expert hands, and if you persist in attempt-
ing to make this chemical you will, sooner
or later, have a bad explosion in which
you may suffer severe injury.

REMOVING RED INK
" DLUE inks can be removed by the KMnO4

and hydrogen peroxide method, but
how is red ink removed ? " (S. C., Bristol.)

ORDINARY red ink is best- removed
by wiping it over with a soft rag

charged with an acidified solution of
bleaching powder.

WHAT WOULD HAPPEN ?
" IF a mixture of sodium peroxide and

aluminium powder were placed in a
tin in which a small hole had been bored
and the tin thrown into a pond, would a
violent detonation take place ? " (E. M.,
Watford.)
I N the instance you quote, there would

not be any detonation. The tin would
sink to the .bottom of the pond and you
would see nothing more of it. Actually,
the water would combine with the sodium
peroxide to form caustic soda and hydrogen
peroxide :-

Na202 2H20 = 2NaOH -1- H2O2
Heat would be evolved in the reaction, but
this heat would quickly be dissipated in
the cold water of the pond.

STIMULATING MUSCLES
" I REQUIRE a drug which will stimulate

the muscles of the body. I have tried
caffeine, but it was not very effective. Is
theobromine any use ? " (E. T., Sheffield.)
QUININE sulphate dissolved in dilute
%DC phosphoric acid and taken a tea-
spoonful at a time is probably the "drug"
you are seeking. Caffeine is quite a good
stimulant, but all other similar drugs are
dangerous and should be avoided. Theo -
bromine is useless for your purpose.

THERMITE BOMBS
" f UNDERSTAND that a liquid has been

I discovered which will put out thermite
bombs. I know that its identity is secret,
but can you give me any hint as to its com-
position ? " (T. T., Devon.)

WE have never heard of such an
extinguishing liquid and our practical

experience is that a thermite conflagration,
once properly started, is unextinguishable.
However, the hypothetical liquid which you

RATHER FISHY
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mention may be some organic halogen
compound, say a chlorine compound which,
on being heated, will release chlorine and so
tend to " blanket " the fire.

MAKING CARBONS
" U OW are gas carbons formed into

I special shapes, such as for cored
arc carbons, etc. ?

" How could I deposit a thin coating of
pure carbon (in the form of gas carbon
preferably, but this is not essential) upon
sheet metal, the carbon to be in good
electrical contact with the metal, and im-
pervious to liquids and gasses ? " (E. D. S.,
Montgomeryshire.)

CARBONS for arc lamps are produced
from specially selected grades of gas

carbon which is finely ground, mixed with
a little graphite to act as a binder and
then moulded in long cylindrical moulds.
The carbon mixture is rammed into the
moulds by means of a drop hammer, after
which it is hydraulically compressed. In
an alternative process, the carbon mixture
is hydraulically compressed and then forced
through a nozzle, in virtue of which process,
long rods of the carbon are obtained. These
are then cut into convenient lengths.
Finally, the carbons are baked in special
ovens in order to consolidate their com-
position and to render them more enduring.
After this process, the carbons are shaped,
sorted and packed. .

Cored carbons are produced by similar
means. In the first place, the carbon
" rods " are " hollow moulded " instead of
being made solid. After the baking treat-
ment, the core mixture is rammed into the
hollow carbOns and compressed by care-
fully controlled hydraulic pressure.

We fear that you will find it very difficult
to deposit a firm and enduring layer of gas
carbon upon a sheet of metal. The only
way is to make up a suitable carbon " mix-
ture," say one containing 95 per cent. of
fine -powdered gas carbon, and 5 per cent.
of graphite. Mix this into a paste with
glue solution. Coat the paste on to the
metal surface and allow it to set, under
strong pressure, if possible. At this stage,
the carbon layer will not be a good con-
ductor, owing to the insulating properties
of the admixed glue. However, on heating
the carbon -coated sheet of metal to the
charring point of the glue, the latter will
be resolved into carbon and the conductivity
of the carbon layer will increase.

The minimum amount of glue should be
used since, upon heating, the glue will tend
to swell up, thus interfering with the
homogenity of the carbon layer.

We feel bound to say, however, that,
even in the best of circumstances, the
carbon coating of a metal plate prepared
in the above manner will tend to flake off.
In order to secure permanent attachment,
some form of hydraulic pressure is essential,
for carbon cannot be deposited electro-
lytically.

An exceeding thin and fairly tenacious
coating of carbon may be laid on a metal
surface merely by roughening up the metal
with sandpaper and then by rubbing a
mixture of finely powdered carbon and
graphite over it. The carbon will be in
good electrical contact, but the layer of it
will, not be thick enough to be impervious
to liquids and gases.

DISSOLVING RUBBER
" I S it possible to dissolve rubber ? If so,

what chemical is necessary, and how
is it done ? Would it be practicable to
dissolve ordinary rubber motor tubes and
apply the liquid on cloth to make it water-
proof and give it a rubber facing and also

to keep it flexible ? Any information would
be appreciated.

" Is there any chemical which would
securely join two pieces of celluloid ? "
(R. D. T., Berwick -on -Tweed.)

NATURAL rubber dissolves with fair
readiness in a variety of organic

solvents, among which may be mentioned
toluene, xylene, carbon bisulphide, coal -tar
naphtha, carbon tetrachloride, ethylene -
dichloride and trichlorethylene.

We would advise you to use a solution
of ordinary naphtha for your solution
experiments, bearing always in mind the
fact that this liquid is inflammable

Inner tubes can be dissolved by shred-
ding them and by soaking the shreds in
naphtha for two or three days. During this
time, the rubber softens, and it is thereafter
easily dissolved by vigorous stirring. During
this final solution stage, the solution should
be warmed by standing the vessel contain-
ing it in a larger vessel of hot water.

After satisfactory solution of the rubber
has been obtained, the liquid should be
filtered through several folds of fine cloth
and stored in tightly corked bottles.

Fabrics may be " rubberised " by the use
of this solution, but the process is at the
best a messy one when conducted on the
small scale, and the rubberised fabrics are
nearly always permanently tacky.. However,
for the sake of interest, the process is
worthy of a trial.

Celluloid cement is the best substance
for joining celluloid. It is made by dis-
solving clean scrap celluloid in amyl acetate
until a liquid of the consistency of thin
varnish is obtained. Both the pieces of
celluloid which are to be joined are smeared
over with the above cement, placed together
and then placed under light pressure for a
few hours. By this means a fairly strong
and permanent joint will be effected.

When dissolving the scrap celluloid in
the amyl acetate, allow the celluloid to
soak in the liquid for a few hours, during
which time it will soften considerably.
Then Complete the solution of the celluloid
by vigorous shaking.

CHEMISTRY AT HOME
" I WISH to study chemistry at home.

I Therefore would you please advise me
as to the best way to start, what plan I
should follow and what books and apparatus
I may need? I should. particularly like to
study chemical analysis." (T. S., Kent.)
IT is not easy to study chemistry seriously

on one's own, for the study requires
much systematic work, accompanied by
regular practical experimentation.

If, therefore, you can attend some part-
time class in your nearest technical insti-
tute, we should strongly advise you to do
so, even if it is only for a short time, for
such instruction will go far to enable you
to realise the general extent of your chosen
subject.

Assuming, however, that this is impos-
sible, and that you have no previous know-
ledge of chemistry, we would advise you
to obtain a good elementary textbook of
inorganic chemistry, as, for instance,
Parrish's " Introduction to Inorganic
Chemistry " `Longman). Read this through
in a general sort of way and then, after
purchasing the necessary pieces of apparatus
and chemicals from one or other of the
advertisers in " Practical Mechanics," fit
up a small workbench and carry out the
experiments in conjunction with your
reading, making sure that you fully under-
stand the nature and import of each experi-
ment before you proceed to a new one.

Afterwards, you can proceed to a more
advanced textbook of inorganic chemistry,

ARE YOU AFRAID TO
FACE THE TRUTH

ABOUT YOURSELF ?
THERE are occasions in the life of every

man when he realises how miserably he.
has fallen below what others have expected
of him and what he had dreamed for him. -
self. The "big" man faces the truth, and
does something about it. The "little" man
finds an excuse for his failure and does
nothing. What are your answers when you
ask yourself questions like these?

Am I not drifting along aimlessly ?
What, after all, is my purpose in life ?
Am I trusting too much to chance to bring

me success ?
What is my greatest weak point ?
Is it lick of will, poor memory, mental

laziness, mind -wandering, or what ?
Am I " licked " by life, am I a " quitter ? "
What can I do to " find " myself ? "

Take up Pelmaniqn now !

What Pelmanism Does
Pelmanism fires you with energy and deter-

mination, and shows you how to succeed. It
develops the qualities that mark you out for
promotion. It enables you to work more
quickly and efficiently. It makes you worth
more to your employer, and, therefore, sooner
or later-and perhaps sooner than you expect-.
it enables you to earn more.

A course of Pelmanism brings out the minds
latent powers, and develops them to the
highest point of efficiency. It banishes such
weaknesses and defects as :-

Depression Inferiority Complex
Forgetfulness Mind -Wandering
Boredom Indecision
The Worry Habit Weakness of Will
Unnecessary Fears Procrastination

which interfere with the effective working -
power of the mind, and in their place it develops
strong, positive, vital qualities, such as :-

-Concentration
-Observation
-Optimism
-Judgment
-Initiative

-Organising Power
-Courage
-Self -Confidence
-Self -Control
-Tact

-Will Power -Relia Jility
-Decision -Business Acumen

and a Reliable Memory

By developing these qualities you add to your
Efficiency and consequently to your Earning
Power. In a sentence, Pelmanism enables you
to live a fuller, richer, happier, and more
successful existence.

If, therefore, you wish to make the fullest use
of the powers now lying latent or only semi -
developed in your mind, you should send to -day
for a free copy of this most interesting book.

Write or call to -day to :

PELMAN INSTITUTE
(Established over 40 years),

130, Pelman House, Bloomsbury Street,
London, W.C.1

and by return you will receive a free copy of
"The Science of Success," and particulars
enabling you to enrol for a course of Pelmanism
on specially convenient terms.

Write or call for this free book to -day.
PELMAN (OVERSEAS) INSTITUTES : PARIS, 176
Boulevard Haussmann. NEW YORK, 271 North Avenue
New Rochelle. MELBOURNE, 306 Flinders Lane.
DURBAN, Natal Bank Chambers (P.O. Box 1480).
JOHANNESBURG, P.O. Box 4928. CALCUTTA,
102 Clive Street. DELHI, 10 Alipore Road. A MSTER-
DA M, Damraie 68. JAVA, Malabarweg, Malang.
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BARGAINS by ELECTRADIX
sitMORSE AND SIGNAL KEYS,
Royal Air Force model, balanced
action, solid brass bar, tungsil
contacts, indicator lamp. Type
KBSL, a guinea key for 7;6.
Other keys from 4,6 to 30/-.
Learner's outfit complete, 46.
Ask for special illustrated Key
List , K.M."

BUZZERS.-Townsend High Note wavemeter buzzer, 5/-. D.M.
High Note In case, DI D.M.K. III, 10/-. G.P.O. 20 volt, 3/6.
Small Morse Buzzers, 16. Large Model, 216.
G.P.O. Sounders, 7/6. English 4 -volt Bells, 1/6.
For A.R.?. etc. Lucas day and night signal lampa,53 10s., Portable
Field Telephones in leather case, 36/-. Barr and Stroud Range -
Finders, £610x.
TELEPHONES.-For air purposes. Table or wall, house or office
phones, from 10/-. Headphones. Pocket type W.D. leather
bands, 2/6 pr. Sullivan Radio Aluminium bands, 2/9 pr. 4,000
ohm 9 W lightweight Headphones, 4,6 pr.
HAND COMBINATION MICROTELEPHONE. Transmitter and
Receiver. For use on any bell circuit, 716.
Unbreakable Government Steel -copper phone wire, 55/- mile.
SPARK COILS.-tin.. tin., and 1 in. gap, sq. type for 6 -volt battery.
1016.
X-RAY TUBES.-Brand new W.O. Hospital Surplus. Tin. dia,
bulb big tungsten electrodes. Full emission. Cost 26. Sale 161-.
H.T. TRANSFORMERS. open type. 230 volts to 3,000 yolts, 20/,
5,500v.,21/- 7,000 v., 32I6. 12,000 v..351-. Tease(, and Recti-
fier for Cathode Tube D.C. 3 ma. at 2,000 v.,40/-. Steel -clad.
as illus. 200 watts, 151) cycles, 10,000 v. 40/-. 400 watts, 4,000
volts, 60/, 220 volts /300-0-300 volts 00 ma., 71 v., 25 a. ,61 v.
11 a.,18/-. E.H.I. Mains Rectifier Transformers 120 volts 20 m.a.
output, Bt. H.M.V. Transformers any A.C. Mains Input, 350-
0-360 volts 80 Ma., 4 volts 2 amps. and 4 volts 3 amps. 8/6.
TRICKLE TRANSFORMERS. 200/240 v. to 3 v., and 8 v. 5 a.,
5/6. Mains 110/220v, to 150v. 30m.a., and 4v. 1 a. and 4v. 3 a., 416
RADIO INTERFERENCE FILTERS, in polished walnut cases.
71 x 6 x 3. L.F. or H.F. smoothing, 151,
L.F. Transformers and Chokes, all sizes.
FERRANTI. Type 0.P.M., etc. Single Ratios
21/1, 3/1, 31/1, 5/8 each. Output for 60 ms...
61, 3 Ratio Ferranti 31-71-10 to I, or 4-7-10
to 1, 816. Push Pull 3 ratio, 100 m.a.,. 7/-.
Loud Speakers, etc. List 17/6. Sale 10/-.
High Ratio Microphone Transformer, 100/1
Ratio,4/6. 30/1 ratio,126. Special P.A. Speech
Transformer, 3.0'6. B.T.H. Bakelite 4 to 1
Interval,' 5/-.
CHOKES. 30 Hy. 60/100 m.a., 4/-. 1 amp, ditto, 10-. H.F.
Chokes L. and SW, 116
For SET tuning or Test Galvo work BULIMBIETERS. 3/9 only.
New 8 m.a. meter, back of panel, illuminated plain dial, lin. needle,
back lamp and bracket. For D.C. anode current, etc., 3/9.
GALVOS. Vertical Teleg 4. Silvertown horizontal Bridge

galvos,76
DIAL TUNING. 10 -point Finger Switch Dials,
as illus., used on G.P.O. Automatic Telephones.
These have spring drive, governor, clutch and
contacts inside. Price 2 6.
PARCELS of experimental odd coil. magmets
wire chokes, as itches, terminals, etc. ,post free;
10 lbs., 7/-, 7 lbs., 5/-.
Latest Bargain list "P.M." Free on request.

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

Telephone. Central 4611

PEA BULBS
Light up your railway sta-
tions, signals, models, alarm 6 for I/ -
clocks, etc., with these brilliant 20 for 2/6
4v.'25 amp Opal Pea Bulbs wi th 6 doz. 7/6
M.E.S. fitting and 30 in. flex. post free
Light from 4v. Pkt. battery or accumulator.

H. FRANKS, DEPT. P, 81 NEW OXFORD ST., LONDON,W.C.1

Pot
han

Ppned

BECK3CHEMISTRY
EQUIP YOUR OWN
LABORATORY
WITH APPARATUS
AND CHEMICALS

SETS
PRICES FROM :

2/6 to
105,'
Carr. Paid

WRITE FOR LATEST CATALOGUE FREE!
BECK(Scientific Dept. A)

60,i, High,1.,ing Street,on,i_ond

London,
VW'

How to Obtain

A Perfect -Looking Nose
My latest improved Model 2.5 correct. all Ill
shaped noses quickly, painlessly, permanently
and comfortably at home. It Is the only
nose -shaping appliance of precise adjustment
and a safe and guaranteed patent device that
will actually give you a perfect -looking nose.
Write for free booklet and testimotdals.

M. TRUETT. SPECIALIST (D.287).
45. HATTON GARDEN, LONDON. &C. 1

such as Newtit's " Inorganic Chemistry "
(Longmans). You can also fake up the
study of Organic Chemistry-the chemistry
of the carbon compounds-by beginning
with a book such as Perkin and Kipping's
" Organic Chemistry " (Chambers).

Chemical analysis is not a subject which
can be learned solely from books. In order
to pursue this subject, you must have a
well-equipped laboratory, and it is here,
we think, that you will really need to
attend a course of practical instruction at
a _technical institute if you wish to become
really proficient in this branch of chemistry.

An inquiry to the Institute of Chemistry,
30 Russell Square, London, W.C.1, would
reveal whether or not there are any suitable
teaching institutes in your district. This
body would also inform you whether there
are any private teachers of chemistry in
your neighbourhood.

REPLIES IN BRIEF

G. T. (Surrey).-This machine is hardly
large enough for serious work. Rotary
electrodes and the bars can be used, but this
transformer is not big enough for this work.
You should be able to weld the 16 -gauge
sheet quite well. Strip the secondary,
count the turns per volt, and re -wind to
get a maximum, as explained, of 5 volts.
Re -wind with rip .5 in. x .2 in.

J. H. (Tonbridge).-Your best plan is to
use a well -made type of mat contact. We
have known some of these last for many
years without any trouble, but get a good
one. A photo -cell is expensive, but the
cheapest is the electric eye as advertised
in our issue.

G. A. (Kingston Vale).-The trouble is
that your machine requires new contacts
and probably a new condenser. You can
fit new platinum contacts yourself, but a
condenser may have to be bought from
the makers.

You cannot make a spark coil to do this
work; you see the voltage of the mains
is too high for a primary winding. We
advise you in this case to fit new contacts
and not to try and make a coil.

H. B. (Nr. Gloucester).-Your best plan is
to connect the meter in circuit the other
way round, then it will read discharge.
However, if connected in a discharge circuit
it should read correctly. The ammeter is
most probably stuck, and we cannot say
what is wrong with it without an examina-
tion, but advise you to check up the
connections and clean the pivots, etc.

j. A. (Dewsbury).-We advise you to
make both the lamp and reflector movable
and to use the 500 -watt lamp. The larger
lens will be better. You can use the head
lamp as a spot, but you will find that it
does not give sufficient light for general
illumination.

Your enclosed sketches are quite good.

F. C. (Surrey).-Your idea is not entirely
new and there has been quite a discussion
on the subject in the Press lately. We
cannot see that a six -volt battery will last
months. Perhaps a week but no longer
if the apparatus is some form of induction
coil. We would advise you to experiment
with an ignition coil on about 2 volts. Use
a small pen with bare wire and dry stakes.
Connect one lead from the coil to the wire
and earth the other. The wire will not
keep the animals in if for instance they are
scared and rush at it..

VARNENEOIL VARNISH STAIN

11111111

will make
a betterjob of it

Woodworkers and Model makers will find "Varnene"
Oil Varnish Stain the most efficient method of giving
a professional finish to their handiwork. "Varnene"
ensures a high -gloss finish of extreme durability. Its
stain sinks deeply into the wood, leaving the varnish
to provide a tough surface which will not readily chip
or scratch. Insist on "Varnene." the finer quality Oil
Varnish Stain.
In Dark Oak. Walnut, Mahogany. Light Oak. Ebony Black
and Clear (Colourless) VarniSh. From Handicraft Stockists.

Ironmongers. Oilmen, Grocery and General Dealers.

TINS 6d., 1/- & 1/6.

VARNENE
The finer OIL VARNISH STAIN

Chiswick Products, Ltd., London, W.4.

v; D

Feeling Cold ?
Keep warm in workshop
or home with a PORTABLE

TILLEY RADIATOR
How miserable it is to feel cold.
You cannot enjoy your leisure
hours nor work with efficiency.
With a Tilley Radiator, however,
you can have pleasant warmth in
your workshop and afterwards in
any room in the house, because it
is PORTABLE. Most attractive in
appearance and requires no
connections or fixing. Burns
ordinary paraffin at the low
cost of Id. for 6 hours. Abso-
lutely safe. No wick to adjust and
causes neither smoke, smell nor
mess. British throughout. Re-
duced price 37,6. Remit, or can be
sent C.O.D., post and charges paid.

TILLEY LAMP CO. (Dept.P.M.), HENDON, N.W.4

BE A MAN !
STRENGTHEN YOUR VITAL FORCES!
Are you a victim of Inferiority Complex,
Self -Consciousness, Unreasonable Fears, Bad
Concentration and Memory, Timidity, Lack
of Self -Control, Weak Will, Bad Habits, Thin-
ness, Flabbiness, Nervous Disorganisation, etc.

To trace the cause, write for my free book-
"DO YOU DESIRE HEALTH ?"

Sent POST FREE in plain envelope.
Also write to me fully in confidence for a FREE

and considered opinionof your case.
Over Se years' experience in the drugless Treatment of Nervous
disorders and Ili -health arising from weakening and health

destroying habits and a lack of manly self-control.
All Minn and books sent is plata sealed envelope.

T. W. STANDWELL, Curative Physical Culture Consultant
Dept. P.M., 329, High Holborn, London, W.C.I
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SYNTHETIC RESIN MOULDINGS
(Continued from page 76)

this also. These two flanges projecting
from the mould body are used for opening
the mould. The top plate is now marked
out in pitched diameter circles (PDC) to
the required sizes. These sizes are not
important with the exception of noting
that the thin part of the wall is sufficient to
withstand the great internal pressure which
is necessary for moulding. No set rule is
laid down, but it is generally safe when this
wall is of a thickness which is not less than
one half the outer diameter of the moulded
object. Each of the circles is now divided
up into three equal spaces at staggered
intervals of 60, the outer circle defines the
position for the locating pegs, and the
inner circles the centres for the moulding
inserts. The plate and bolster are now
clamped together, and the three holes
drilled and reamered, which will accept
the location pegs, a tight fit in the plate and
a nice slide fit in the bottom bolster. These
pegs are usually lathe turned from cast
steel, and approximately .015 in. is left on
the diameter, which is ground off after
hardening. One peg is made larger than
the other two to ensure that the mould is
always assembled in the same position.

When the pegs have been fitted satis-
factorily, so that the plate can be put on and
taken off without undue effort, it is clamped
together again, and three holes which in this
case would be in. diameter drilled and
reamered right through both top and bottom
members, this then represents a datum
line for each "mould bore. The bottom
bolster is now mounted on the lathe face
plate, and each hole opened out to a size
which will accept the cast steel insert, and
this will be ground to suit. Two fairly
small holes will be noticed in the bolster-
these are to knock the cast steel insert
out if need be, and should on no account
be omitted. The inside moulding surface
of the inserts are then highly polished by
rotating at high speed, and a surface
produced first with emery cloth dipped in
paraffin, and finally rouge powder on a stick.
Tie plungers are turned with a spigot on
the top end, which will be in. diameter,
and a sliding fit in the hole already
in the top plate. This centralises them,
and also maintains direct relationship
with the bottom force on assembly. Before
being hardened, holes are drilled and tapped
to accept three cheese -headed screws
which are also counter -bored in the top
plate, so that the heads are just below the
surface. The ejector, which is shown on
the sketch, forms the bottom of the cup,
and must be a good fit in the cast steel
insert, otherwise the moulding material
will be forced down between. To minimise
the possibility of this occurring a taper of
1 is made on the head part, the moulding
pressure then having the effect of effectually
closing the surfaces against leakage.

The material used for mould -making
varies considerably with the design of the
article to be moulded-for this cup mould a
fairly low grade. of cast steel could be used
for those components forming the moulding
members, as there are no abrupt protrusions
which would be liable to warp or crack in
the hardening process, and moreover the
machining operations are mostly turning,
which is considered the cheapest process,
but should the making of these parts
include a lot of milling machine work where
sharp defined protuberations occur, then
the very best quality cast steel is advisable
to minimise the risk of scrapping a part in
the heat treatment, which would greatly
increase, the cost and time of production.

Ashtray Mould
The cigarette ashtray mould (Fig. 5) is a

single impression mould of fairly simple
design, which would be loaded with Bakelite
powder when in operation to ensure an easy
and uninterrupted flow immediately fluxing
occurs. Although it appears simpler, than
the cup mould, the cost would be greater,
as it is mostly milling machine work. The
procedure would follow very much the same
lines as the cup mould, the three holes for
the location pegs being bored first to act as
a guide for further machining.

The ejector studs form the three half -
round sunken slpts as well as pushing the
job out, and to avoid them twisting, it will
be noted on the sketch that the shanks are
rectangular. Both forces are fairly difficult
to produce, and require a lot of highly
skilled milling to reproduce the equally
spaced flats which will be noticed on the
external circumference.

The polishing will be a tedious process,
having to be mostly accomplished by hand.
A very simple handy tool for this work can
be made from a piece of mild steel with a
saw cut in the end, into which a strip of
good quality emery cloth can be inserted,
and then drawn back along the remainder
(Fig. 6). This instrument will be found
extremely handy in getting into awkward
corners.
Impression Knob Mould

This is a simple form of plunger type
mould for producing wireless cabinet
control knobs, and although there are
many designers adverse to this method, the
lower force or cast -steel inserts were made
up of two parts to facilitate machining.
The flutes were produced on a slotting
machine, although failing this, they could
have been filed by an experienced toolmaker.
The mould did not give as much trouble as
was anticipated, excepting for occasionally
having to " stripped down,"
flash cleaned away from the butt faces of
the inserts. The top insert acted as the
plunger, and protruded above the mould
when loaded and before being placed
between the press platens. To strip after
moulding, the tool was placed on metal
parallels under a fly press, and the complete
top and bottom inserts were pushed right
through and then pulled apart by hand to

- withdraw the component.
Pins were fitted by drilling and reamering

holes slightly over the centre line to facilitate
assembly, which will be noted on the sketch.
(Fig. 7.)

THE P.M. LIST OF BLUEPRINTS
I-. J. CAMM S

PETROL -DRIVEN MODEL MONOPLANE
7s. 6d. per set of four sheets, full-size.

The "PRACTICAL MECHANICS" £20 CAR
(Designed by F. J. CAMM.)

10s. 6d. per set of four sheets.

" PRACTICAL MECHANICS " MASTER
BATTERY CLOCK

Blueprint Is.

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, 5s.

The I-c.c. TWO-STROKE PETROL ENGINE
Complete set, 5s.

The above blueprints are obtainable post free from
Messrs.G.Newnes Ltd .,Tower House, Strand, WC2

ENTHRALLING
HOBBIES
MAKE MONEY with a

Gilbert
METAL

CASTING
Set

Earn money while enjoying an
absorbing pastime. A Gilbert Metal
Casting Outfit enables you to make
lead soldiers, metal toys, badges,
medals. Supply them to friends.
You'll make pounds. Simple to use,
the outfits include moulds, metal.
tools, paints, etc. Non -electric and
Electric models. Entertaining and
profitable.

No. 1.
Non -Electric 5 -
No. 2.
Non -Electric 10,6
No. 3.
Electric ... 10/6
No. 5.
Electric ... 21/ -
No. 7. Electric.
Makes hollow
toys ... 30/ -

Spell -binding Discoveries with
MICRO -CHEMISTRY

70013

Weird secrets are evealed by the microscope in
Gilbert Micro-Chemi try Outfits. Amazing discoveries
and new knowledge await you. Outfits include
microscopes which magnify up to 200 times; also
chemicals for experiments and the Polaroid which
reveals beauties not usually seen in microscopy.

No. 5 Outfit, 12'6 No. 7 Outfit, 21 -

SPECIAL OFFER

GILBERT
ELECTRIC

BENCH DRILL
A boon to amateur
mechanical This precision -
built bench drill is robust
and reliable. Runs at
1,750 r.p.m. Drills wood
or metal. Also does counter-
sinking and routing. Ad-
justable motor and drilling
table. Takes drills up to
I in. Operates on A.C.
house current. 100/110 or
200/250 volts. Complete
with switch, chuck and
flex. Reduced from Eft,.

75/- to 711
Also. Electric Lathe, 501-

rf any difficulty in obtaining Gilbert Outfits
locally, send cash with order to us.

Money refunded at once if not satisfied.

rommionma
-ammo ni

TO -DAY' The A. C. GILBERT CO. I
109 Kingsway, London, W.C.2.

Please send me, absolutely FREE, the four-colour
Catalogue of Gilbert Outfits.

Post Coupon

I
I Name

I
IAddress

PRINT IN CAPITAL LETTERS.

Elm smi Ism isms mai Ems mu ems
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BUY, EXCHANGE OR SELL
PHOTOGRAPHY (Continued)

"PANTOGRAPHS " make large accurate draw-
ings from stnall photographs, etc., easily. 1/..-Cooke,
33 Hawthorn Road, Levenshulme, Manchester.
PHOTOGRAPHIC MATERIALS. Plates, Films,

Mounts, Chemicals, etc. Interesting money -saving
lists and samples free.-" Kimber's," 105 Queens Road,
Brighton.

TOOLS

Special large purchase -1.1" Split Circular Dies,
guaranteed quality, usual price 10d. to 1/3 each.
Sizes in stock, r, -iv, s92", fe,
B.S.F., also Brass Tube Thread, Cycle Thread, and
Model Engineer 40 Thread; also in 0, 1, 2, 3, 4, 5, 6
BA. Thread. Offered at the low price of 6d. each, 5/6
per doz. Also Taps to suit, guaranteed, 6d. to 10d.
quality clearing at 3/- doz., 4d. each; all B.A. sizes and
others to a" diam.; also 191" and -a"' 6d. each. Also
best Adjustable Tap Wrenches to a", 9d.; Die -Stocks,
9d.-Below.

12 only, Ball -Bearing Double -ended Grinding Heads
to take j" bore wheels, practically new, 15/- each.
Six only, Stands for same fitted with rise and fall slide
suitable for converting to surface or special tool
grinder, bargain 10/- each.-Below.

300 Sete 1" Circular Dies, i" 1°a" I", V', Whit.,
B.S.F., Brass Thread, also American S.A.E. Thread
for Yankee Cars; clear at 2/9 set of Five; also beat
quality Taps to suit any above sets, 2/9 set of Five.
Adjustable Tap Wrenches to 4" 1/9 each; r Die -
Stocks, 1/9 each. Guaranteed.-Below.

3,000 High Speed Twist Drills, if" to 162", actual
value from 5d. to 8d. each. Bargain 2/- doz.-Below.

Finest Quality Tool Steel, Round, Bright, I" to I"
diam., 4 lb., 2/6; larger sizes, 8 lb., 4/-. Costs 2/- lb.
- -Below.

1/9 any lot. Wonderful Value.-Below.
One Gross Bright Steel Hex. Bolts with Nuts.
Dozen Assorted Files, 4" to 6".
Six Assorted Files, 6" to 12".
Three Assorted Files, 12" to 14".
Six Assorded Grinding Wheels, 2" to 24" diam.
Dozen Twist Drills, to a" diam. Best quality.
Grinding Wheels, Carborundum, about 6" by 1"

mile, 1' Lyle.
Three Hex. Die Nuts, Cycle Thread, -136", I", lag%
Three Slitting Saws, 21' diem., lia" to ji." thick.
Four M.M. Dies, diam.
Dozen Assorted Taps.
/," Square Tool Holder, with H.S. Tool.
2 Doz. Hack -saw Blades, 9", 10", or 12".
Two H.S. Tap Fluting Cutters, ir diam.-Below.
29 any lot.-Below.
0 to a Drill Chuck, Mors; Taper or half -inch Straight

Dozen Drills, to %".
One each, j", i", 1" Whit. Taper Taps.
18 Assorted Flexible Shaft Grinding Wheels, }" to 1"

4 - any lot.
16 Lengths Silver Steel, -/" to Round.
Dozen Superfine Swiss Files.
2 Dozen Files, 1" to 10".
Taper, 2nd and Plug Taps, Whit., r , I".
Set Hex. Die -Nuts, a", I", j", 1", Whit. or B.S.F.
400 Dozen Tool-makers' Needle Files. An absolute

necessity for small work. Clearing at 2/9 per dozen;
assorted shapes.-Below.

600 Morse Taper SI , 1-2, 1/6; 2-3, 1/10 ; 3-4, 2/6.
Best quality, ground finish. British made.-Below.

1,000 Fine Emery Wheels, 2" to 4" diam. r hole, jr"
to a" thick, slightly used, but quite serviceable, 1/6
per dozen.-Below.

Super Quality High -Speed End Mills, Right hand,
for use in Lathe. Straight Shank, }", 2/-; at", 2/9;
aetual value nearly treble. Also ja". Best Quality
Carbon Steel, 1/9 each.-Below.

Genuine Carborundum Wheels, 9" diam., 1" hole,
1" wide, 6/-; la", 6/6; la", 7/6; 2", 10/- each; 7" diam.,
a" hole, a" to a" wide, 2/6 each. All suitable for general
tool use. Also Rough Wheels, 1 hole la" wide; 8",
3/6; 7", 3/-; 6", 2/3.-Below.

Please Note. --£1 orders and above only are post
paid; small orders please allow for postage.-Steel
Bars, carriage forward.-Below.

J. BURKE, 30 TRIPPET LANE. SHEFFIELD.

An Absorbing /lobby
BUILDING A STUART MODEL IS
AN ENGROSSING PASTIME, AND
THE RESULT A CONTINUOUS

PLEASURE

We Illustrate:

STUART
NO. 10.
High Speed

Steam Engine.

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

If you have a lathe-
The rough castings

If not-
' Fully machined set

Ditto, with all holes drilled
and tapped - - -

8/6

18/6

25/ -

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

LOGUE No. 3, 6d. post free.

STUART TURNER LTD. -
HENLEY - ON - THAMES

l tic I lal
yti" Nipper- Acro Petrol Engine

MINIATURE PETROL ENGINES . . . for Aero-
planes and Speed Boats. 1 c.c. 3 and 6.

Easily made from our Castings, 12/6 per set.
Complete Engines ready to run, £3 IS.

SEND 3d. FOR PARTICULARS

J. HALLAM & SON, Limn Poole, Dorset

Price
63 - 3 -0

Machine
Yes 11, -

///Z, PROTRUDING EARS
ORO, a simple modern method sets
them In position immediately.
Invisible-Comfortable-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 (R 158)
45 Hatton Garden. London. E.C.I.

The ' ADEPT' Bench Hand Shaper
Length of stroke of ram, 3i ins.; Length o:

cross travel of elide, 3 Ins; Size o1 Tabie
4} Ins. - 4 ins.; Rise and fall of 'raid,'
2 ins.; Vertical feed of tool slide,
Maximum distance between tool and table,
3 tag.; Weight, 18 lb. Also the 'Adept'

No. 211.11. Shaper, 61 -in. stroke.
Price £6-9-6.

Manufactured by
F. W. PORTASS

SELLERS STREET, SHEFFIELD

TOOLS-Continued

GRAYSON'S Glass -boring Outfits and Tube.
Cutters avoid risk.-Below. -

DRILLS, 1 aps, Dies, Files, Chisels and Punches.
Beet quality at keenest prices.-Grayson &, Company,
300 Campo Lane. Sheffield.

MYFORD LATHE SPECIALISTS. Cash or no
deposit terms from 10/- monthly. Immediate deliveries
anywhere. List free. - Nuttalls, 20, Albert Street,
Mansfield.

BRAND NEW POWER TOOLS of quality.
10 in. Bandsaws, 54/-. Jigsaws, 22/6. Wood Planing
Machines, 80/-. Bench Drills, 11/-. Circular Saws,
from 25/-. 3 in. S.C. Tootroom Lathes, from £4 180.
New 1 in. Chromium Plated Micrometers, 12/6. Electric
Drills, 32/6. Grinders, Spray Plants, Guns, Air Com-
pressors, etc.-John P. Steel, Clyde St. Mills, Bingley.

MUSICAL INSTRUMENTS
BAND GUIDE. Hints on the Bugle, Drum, Flute,

Staff Parade formation, etc. Free, post paid.-
Potter's (Manufacturers), West Street, London, W.C.2.

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.1.

DRAUGHTSMAN. Numerous vacancies available
in Electrical, Mechanical, Structural and other
Branches of Engineering; Building; G.P.O. etc. for men
age 17-40. Exp. unnecessary if willing to learn.. Details
of openings, salaries, etc. FREE from N.I.E. Wept.
372), Staple Inn Bldgs. W.C.1.

WATCHMAKING
WATCH & CLOCK REPAIRERS. Send 3d. for

complete list of material and tools. Blakiston Sr Co.,
Ainsdale, Southport.

WIRELESS
HEAR AMERICA, AUSTRALIA, JAPAN. New

Receivers with valves, from 19/6. Numerous testi.
montals. List free.-W. J. Buckle, 63 Avenue
Approach, Bury St. Edmunds.,

MISCELLANEOUS
CASTING MOULDS FOR LEAD SOLDIERS,

animals and novelties. Sample mould, 2/9. Catalogue,
stamp.-Industries, 2 Waidegrove Park, Twickenham.

A LARGE STOCK OF SEARCHLIGHTS, Sale
or Hire.-London Electric Firm, Croydon.

CATAPULTS. - Improved pattern. Scientific
unbreakable frame, giving unerring accuracy and long
life to the rubber. Superior elastic, easily replaced.
Very powerful. 2/3 post free.-Cox, 17 Oakham Road,
Harborne, Birmingham.

USED MODEL RAILWAYS
PERFECT BARGAINS, EQUAL TO NEW. SEND
4}d. FOR OUR CATALOGUE AND SAVE MONEY
GEORGES', I I, FRIARS STREET, IPSWICH

OUR ADVICE BUREAU

COUPON
This coupon is available until November 30, 1933,

.and must be attached to all letters containing 1

queries, together with 3 penny stamps. A stamped -
addressed envelope must also be enclosed.
PRACTICAL MECHANICS, NOV., 1938.



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 21% for 6 consecutive monthly insertions or 5% for 12 consecutive monthly
insertions. TERMS:-Cash with order. Cheques, Postal Orders, etc., should be made payable to George Newnes, Ltd. The Proprietors
reserve the right to refuse or withdraw advertisements at their discretion. All advertisements must be received on or before the 5th of the
month preceding date of publication and should be addressed to the Advertisement Manager, " Practical Mechanics," George Newnes

Ltd., Tower House, Southampton Street, Strand, W.C.2.

CANOES
BOAT AND CANOE. Kits from 25/-. All types

completed craft. Winter Reductions. List stamp.
Trade.-Metacraft (P), Christchurch, Hants.

CINEMATOGRAPHY
ART CINE FILMS. Exclusive 9.5 and 16 -mm.

Free Films to Cine Camera or Projector buyers. All
makes. State wants.-P. M. Dane, 64, Stanley Street,
Liverpool 1.

CINEMATOGRAPH FILMS. Standard Size
from 68. 100 feet. Machines, Accessories. Sample
Films 1/- and 2/6 post free. Catalogues free.-
"Filmeries," 67 Lancaster Road, Leytonstone, E.11.

ELECTRICAL
A.C. & D.C. MOTORS, Dynamos, Converters,

Transformers, Chargers, Supplies and Repairs.-
Easco, 18pm, Brixton Road, S.W.9.

3/4 -h.p. A.G. MOTORS. REPULSION or
CAPACITOR, All voltages, £2/2/6 each. D.C. £11216.
-Johnson Engineering, 86 Great Portland Street,

SUPER A.C. MOTORS. Brand New, 1/10 h.p.
30/-; 1/4 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.

ENGINEERING
A BALL -BEARING ANNOUNCEMENT. Minia-
ture Ball -Races, 134 mm. to 30 mm. o/d. Sample of
the smallest standard ball -race in the world, under
e in. overall, 2/6 post free. Send 2d. stamp for lists.
Dept. P., MINIATURE BEARINGS, LTD., 3 Duke
Street, St. James's, S.W.1.

PORTASS LATHES
3" MOTOR DRIVEN MODELS

B.G.S.C. LATHE
£11 . 15 . 0

USUAL PRICE £14.16.0.
B.T.H. motor with re-

duction gears, iron stand,
flywheel belts. Terms. No
interest charged. Stamp
please. 311n. lathes from
£4.10.0.

AMAZING OFFER
USUAL PRICE £6.16.0.

t £3.15.0 Ma
S.""S

V Crate 2,6. Taxes 121in. bet.
cen. To take 18in. extra
15/-. Compound Rest extra

ackine 15/6. Money returned if
10 - you are not delighted.

PORTASS LATHES, BUTTERMERE Rd., SHEFFIELD

JUBILEE
WORM DRIVE
HOSE CLIPS
The long -life clipwith

the ever -tight grip
The Best Known

For Radiator Joints,
Air, Oil, and Water
Hose Joints.
We guarantee a Tight

Joint
rocked by all Garages

and Accessory Dealers.

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

LITERATURE
LARGEST STOCKS. Imported American books,

magazines, every subject. Samples and catalogue
2/6.-G. A. Final, 15, Nashleigh Hill, Chesham.

METAL WORK
MAKE METAL TOYS. Easy, profitable with

' Success " Moulds. List Free. Complete trial mould
Is. 6d.-Lee's, 1 Birkin Avenue, Nottingham.

MODEL ENGINES
AERO ENGINE SETS.-Baby aero castin4s as

low as 5/9. Tiptop yz h.p. sets, water or air-cooled 9/9.
Charging dynamos, ball -bearing enclosed, from S
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.

MODELS
TABLE TOP PHOTOGRAPHIC MODELLING.

Make, use and supply the right material. 2/8 illus-
trated.-Architrave, 2 Jeffreys Place, London, N.W.1.

easily the Best Soldering
Fluid Obtainable." Th is state-
ment by a regular user of
" BAKER'S " expresses the
general opinion of the Motor
and Engineering Trades.
Sold in 6d., 1/- and 1/6 tins,

also in bulk.

SIP Wm. BURNETT CO. (CHEMICALS) LIMITED
GREAT WEST PO AD ISLE WOAIT14:MIMFSE1

WEBLEY AIR PISTOLS
Marvellously
accurate for
target practice.
No licence required to porches.:
or use at home
Senior 45/ -, Mark 1 32/6
Junior 21/-, Webley Air Rifle 95/
Write for List. WEBLEY & SCOTT LTD.
106 WEAMAN STREET, BIRMINGHAM,

INVENTORS

1

General Advice tree. POST FREE 6d.
VALUABLE GUIDE

CHATWIN & CO. Est. 1880

Regd. Patent, Design and Trade Mark Agents for
all countries.

253 DI Gray's Inn Road, Lont.on, W.C.I.

MAKE MORE MONEY
to £6 weekly can be earned at house in a wonder-

ful business of your own. No matter where you live
you can commence to make money in your spare or
whole tone. No rink, canvassing or experience
required. A wonderful opportunity for anyone
wishing to add pounds to their income. Particulars,
stamp.
BALLARD, York Hems, 12 Hambrooe Road,

LONDON, S.E.25.

MODELS (Continued)
SLIGHTLY USED TRIX RAILWAY GOODS,

list lid. Georges', 11, Friars Street, Ipswich.

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.

AMERICA. Sell your patents through " INVEN-
TION," leading U.S.A. monthly. Specimen copy 2/3,
annually, 25/- from British Agents, INTERNATIONAL
ENGINEERING CONCESSIONAIRES, LTD., 3
Duke Street, St. James's, S.W.1.

PHOTOGRAPHY
E500worth, good, cheap Photo Materials, Films,

Plates, Cards, Papers, Chemicals, Catalogue
and 4 Samples free.-Hackett's Works, July Road,
Liverpool 6.

DON"T TAKE RISKS. Good developers mear
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 tree.-Hackett's Works
July Road, Liverpool 6.

"DOUBLE 0"
MODEL RAILWAYS

The small gauge with the big appeal

A layout in "00" takes only ONE QUARTER the
space of the same design in "0" gauge. You
can have a real Model Railway in a small room.
We have the most extensive range of models
and specialise in this gauge. Send 6d. in stamps
lor our new 198-9 Catalogue. Ask for FREE
SAMPLE of scale model Permanent Way.

GEORGE E. MELLOR
5, Brewis Road, Rhos -on -Sea

NORTH WALES

" MYFORD "
BEST VALUE-INEXPENSIVE

DESIGNED AND MANUFACTURED ON THE
FINEST ENGINEERING PRINCIPLES.

Bench -Treadle- Motorised Lathes & Accessories.
Send P.C. for free illustrated list (your tool merchants'

address would be appreciated).
MYFORD ENG. Co., Ltd., Beeston,Nottm.

All applications respecting Advertising in this Pulorcation should be addressed to the ADVERTISEMENT MANAGER, GEORGE NEWNES LTD..
Tower House, Southampton Street, Strand, London, W.C.2. Telephone : Temple Bar 4363.
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GEE...I would like tc
have real HE-MAN
muscles !

So would I, but if
takes a long while

to
ff 9

Prove in
the,rst 7
days YOU
can have a
Bodylikemme

-CHARLES ATLAS
Holder of the title "The World's Most

Perfectly Developed Man."
DON'T get the idea that it takes a lot of time and hard
work for you to get smashing strength and powerful

muscles ! And don't think you need a room full of apparatus.
Both these ideas are all rot-and I have PROVED it ! All
I need is 7 days to prove what I can do for you ! And I
don't need any gadgets either. I don't believe in artificial
methods that may strain your vital organs for life !

DYNAMIC TENSION IS ALL I NEED
Above you see an actual photo of how I look to -day. No muscles have been

"painted" on. This is the camera's honest proof of what I did for MY body. Now
I'm ready to prove what my secret of Dynamic Tension can do for YOURS. I used
to be a physical wreck, a 7 -stone weakling, flat -chested, arms and legs like broom-
sticks. I was worried; I studied myself. Then I found a new way to build myself
up-a way that was simple, natural, quick and sure ! Dynamic Tension is what I
called it. In a short time I had the body that has won for me the title of
"The World's Most Perfectly Developed Man."

This Secret Has Helped Thousands
Thousands of others now know from their own personal experience what Dynamic

Tension has done for them. They were just as frail and puny as I once was. Now
they are life-sized examples of what a man can and ought to be. My interesting
book, filled with pictures, tells my story-and theirs.

48 -Page Book FREE
This coupon brings you my free book, which tells all about it. No cost or obligation

I just want to give you proof that I can do for you what I have done for so many
others; give you broad, powerful shoulders, biceps that bulge with smashing
strength, a chest which stands out solid and muscular, and an evenly developed
body that will make others look like dwarfs next to you. Post this coupon TO -DAY.
Address-CHARLES ATLAS, (Dept. 10/L), 2, Dean Street, London, W.I.

somi

CHARLES ATLAS, (Dept. 10/L), 2 Dean St., London W.1
I want the proof that your system of Dynamic Tension will make a New Man o.

me. Send me your book, "Everlasting Health and Strength," FREE, and details 01
your amazing 7 -DAY TRIAL OFFER.

Name
Please print or write plainly
Address

SPECIAL SALE

BING MINIATURE RAILWAY PARTS

Do not miss this opportunity of procuring these bargains in
Miniature Railway Equipment. Stocks are limited and cannot

be repeated. BUY NOW.
Clockwork Electric

Tank Locomotives 4'9 8,6
Passenger Coaches 8d. 8d.
Signals .. 8d. 8d.
Level Crossing Gates  1/- 1/6
Turntables . 6/-
Tunnels .. 10d. 10d.
Straight Rails doz. 6d. 5;-
Curved Rails fig 3/6 5/-
Points .. each 1/9
X Crossings 6d.

All prices plus postage.

AEROPLANE KITS
Make a real flying model 12 -in. wing span of the AERONCA, BOEING PI2E,
CURTISS, PURSUIT, HELL DIVER, LOCKHEED VEGA, MONOCOUPE,
PUSS MOTH STINSON RELIANT, TAYLOR CUB, VULTEE VIA, WACO.

Price 1 Od. each. Postage 3d.
SEND 6d. FOR BOND'S 1933 CATALOGUE. Its 202 pages will interest you.

BOND'S 0' EUSTON ROAD LTD.
357, Euston Road, London, N.W.I.

Phone LUSton 5441-2 Est. 1887
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TRADE
On R Power Tools
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BAND SAWS
- Wizard " Band Saws are excep-

tionally well made, and will appeal
to those whose needs do not require
a machine of large capacity. A most
useful tool for the practical mechanic.
Made in two sizes, 9" and 12"

PRICES

9" (illustrated) ... £5 3 6
12" ... £148U

Pease write for illustrated
oriced catalogue

No. I37C.

WIZARD
MACHINERY CO.

13, VICTORIA STREET
LONDON, S.W.I
Telephone - Abbey 3018
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