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Weights per foot of Aluminium, Brass and Copper Bars
(Rounds, Squares and Hexagons).

Standard Quality (glazed) ... ... 413 post free
Special Quality (unglazed)... .. 33

Welding Data (Side 2)
Rightward and Leftward Welding, Vertical Welding (from
| side, | welder and simultaneously from both sides, 2
welders). Blowpipe sizes (in cubic feet Acetylene per
hour).  Types of Joints recommended, Distances between
edges. Welding Rod sizes, Welding Rod consumption in
feet and corresponding weights, for weld-lengths of 10 to
100 feet. Welding Time per foot and Welding Speed per
hour. Allvalues relating to various thicknesses of mild steel.
Side | is giving Cutting data.
6/4 post free.

KO SINI
SV
oo T

Ratios of Cutting Speeds, Diameters, Number of

Revolutions, Feeds, Time for Machining, etc. 6/3 post free.

M.2. Arcs, Chords, Heights, Segments and Sectors, ’

of circle with the radius (r = !) and the angles at the centre
of the circle from 0° to 360°. 2,642 values.

Standard Quality (glazed) 4l- each post free
Special Quality (unglazed) T RS

Principal dimensions and weights per foot or square foot
of steel and iron sections, i.e., of Equal and Unequal Angles,
T-Bars, Beams, Channels, Rounds, Squares, Hexagons,
Octagons, Convex Feathér Edges, Sheets and Flats.. 2,989
Values, Dimensions, etc.

Standard Quality (glazed) ... e ... 4l- post free
Special Quality {unglazed) ... . o 1 1M,

Side 1 (iHustrated).
Calculation of weights of steel sections.

Multiple scales glving simultaneously
{a) Arca of cross section.
{b) Weight per foot.
{c) Weight per length in feet (1-10,000 feet).
_{d) Lengths per cwt.(s) and ton(s).
according to width and thickness:
These scales can also be used for any other section if
weight foot or area are known. See our model P.I.
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NEW LIGHT ON
MODELLING—-

Pyruma Putty Cement is a plastic medium for making stone-

hard, permanent models of docks, ships, lighthouses, cottages,

model railway buildings, ashtrays, bookends and relief maps.

When hardened, the models can be sized

I and painted in natural colours. You simply
make it and bake it in

PYRUMA

PUTTY CEMENT (Regd)

by following instruction sheet, sent on application

to the address below. Pyruma Putty Cement and

Tiluma Jointing Cement can be obtained from most

Ironmongers, Hardwaremen, Hobbies Shops - and
many Art Material Dealers.

Prices : PYRUMA, 1/- per tin upwards (enough
to-make many models).

TILUMA, 19 per half-pound tin (lasts a
long time).

If difficult to obtain write :

| . H. SANKEY & SON.L'®

L8

Head Office,

Aldwych House, London,
W.C.2. Est. 1857.

“ where's this
fish queue?”

Fewer fish for the penguins and
fewer films to snap their quaint
attitudes. Do not bigme your dealer when he says ‘Sold out of Selo
Films — photographic materials are needed in wartime in the Services,
for Sczience and for Industry. After Victory, Selo Films, made by
liford Limited, the largest British photographic material manufacturers,
will be plentiful, faster and even better than before.

i» THE ILFORD FILM

WMADE BY ILFORD LIMITED, ILFORD, LONDON

ILFORD ESSEX

ENGINEERING

WORKSHOP PRACTICE

Recent developments in engineering workshop practice
have been so rapid that it has been found necessary to
produce a new and revised edition.. This new edition
deals with the underlying principles, craftsmanship,
machines, tools, measuring processes and machining
methods of to-day, and it will prove indispensable to,
the engineer, draughtsman, mechanic, apprentice and
engineering student. Its scope extends from simple
hand tools and machines to the latest elaborate machines
and methods employed for mass-production purposes.

SOME OF THE SUBJECTS

Files, Chisels, Scrapers, Shears, Punches, Burnishers, Hand
Screw-cutting Tools, Spanners, Vices, Various Measuring
methods.. Verniers, Micrometers, Gauges, Optical Devices,
Fluted and Twist Drills, Grinding Angles, Drilling Data,
Small and Large Drilling Machines, Electric Drills, Practical
Lathework gn all its branches. Machining of Metals and
Synthetic Materials. Tungsten-carbide and Diamond Tools.
Lapping, Honing, Cleaning, Polishing and Rust-protection

“of vartous metals. - Grinding Operations and Machines,

Milling Operations, Cutters and Machines. Planing, Shaping,
Slotting and Broaching Operatlons. Special Machines for
Production Purposes. Plate and Bar Machines. Gears and
Gear Cutting Methods. Templates, Jigs and Fixtures,
Overhauling and Adjusting Machines, Millwright Work.
Welding,  Brazing and Soldering Metals. Forging Work.
Sheet Metal Work. Foundry Work. Patternmaking Practice.
Press Work. Engineering Steel and other Metals ; their
Properties, Testing, Hardenlng. Tempering and Annealmg.
Enginecrs” Drawings. Workshop Calculations, Daia, Hints
and Recipés. British and Foreign Screw-thread Tables.

THE ILLUSTRATIONS

The book “is lavishly illustrated so that the explanations
are rendered verv clear with examples taken up from actual
works practice in many instances. There are 24 full-page
plates and 1194 line and photographic illustrations in the text.

ENGINEERING POCKET BOOK

In order to make the work even more comprehensive we
bave brought out a pocket book, which is supplied free to all
purchasers. It contains many mcful tables of Screw Threads,
Tapers, Angles, Drill Spceds and Sizes, etc.

A FREE BOOKLET

To The Caxton Publishing Co., Ltd.,
119, Clun House, Surrey Street,
London W.C.2.

¢

Please send me, free of charge, Illustrated Booklet describing

“ Engineering Workshop Practice.”

I S Sl A S 388 0 S5 Sic 6 6 0 B o o BOOERK 0.6 6 ofb do
Send this form in unsealed envelope (ld stamp), or a postcard.

Address o.oiiiiriiannn W LGS aept coo ST o

esbosssabossssescesessessessisescescscsocsssccaionne

G.42 $8 6660000000000 0000000000 000000 0800000000 o
) *
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ENGINEERS

77 HAVE YOU HAD YOUR COPY OF

“ENGINEERING OPPORTUNITIES”?

Whatever your ‘age or experience—whether you are one of the
“old school,” or a new-comer to Engineering anxious to hold
your position in the more difficult days of peace, you must read
this highly informative guide to the best paid Engineering posts.

The Handbook contains, among other

intensely interesting matter, particulars pues——————

of B.Sc., A.MICE., AM.Il.Mech.E., |
AMIEE., AMIAE, AMIP.E, SOUND
AM.Brit.LR.E., CIVIL SERVICE, and :
other important Engineering Examina- ADVICE
tions ; outlines courses in all branches of |

CIVIL, MECHANICAL, ELECTRI- | -—— | I

CAL, AUTOMOBIL E, RADIO, wilad
TELEVISION, AERONAUTICAL and | WORK FO
PRODUCTION ENGINEERING, |/ THE WAR—
GOVERNMENT EMPLOYMENT, | PREPARE
BUILDING (the great after-war [ FOR THE I
career), “ R.A.F. MATHS.,” MATRI- i PEACE
CULATION, etc., and explains the

unique advantages of our Employment .t
Department. |

WE DEFINITELY GUARANTEE

“NO PASS—NO FEE”~

/7 I you are earning less than £10 a week, you cannot afford to
I'” miss reading “ENGINEERING OPPORTUNITIES " : it tells
I/ you everything you want to know to

/ I}/ secure your future and describes many /——'—rsu PR

BV chances you are now missing. In your l

1{,/:- own interests we advise you to write (or / FREE COUPON I

¥ forward the coupon) for your. copy of /

¥ this enlightening guide to well-paid posts

. “ 410a, SHAKESPEARE HOUSE,

NOW—FREE and without obligation. / 17, 18, & 19, STRATFORD PLACE,

i LONDON, W.1.

|
BRITISH INSTITUTE OF | recoimnus.biuinie |
ENGINEERING TECHNOLOGY | toreiucumimnmmscmii. :
|

I
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BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY I

Principal : Professor A, M, LOW, AR SE 5« ilsi e o0 0 vnw 08 aalsElors sisuisinioive ST i M o0 60
410a SHAKESPEARE HOUSE,.
17, 18 & 19, STRATFORD PLACGE, LONDON, w1 | ' '

THE B.LE.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
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FAIR COMMENT

BY THE EDITOR
1

Civil Awviation After the War

HE Government has decided that plans
may be prepared for post-war civil
aviation and designs for suirable types

of aircraft put in hand at once. The Govern-
ment intends to -back this project, and has
stated that it cannot be left to private enter-
prise. As far as international airways and
commercial aviation are concerned it makes
the broad hint that it is prepared'to co-operate
with other nations to mutual benefit as
distinct from cut-throat competition, but that
if other nations prefer competition Great
Britain will be equal to it, with the best
machines in the world. The desire is to link
up the Empire by air, in the first place, but
obviously air communications with other
nations will fall into a general'scheme.

The development of air travel must not take
.place too suddenly after the war, for the
railways and shipping companics will need
time to accommodate thémselves to this
newest rival. We do not need to solve one
problem, that of rapid international travel, at
the expense of another. Here is one of the
beneficial services of war. It develops
particular inventions and discoverics to a
point which it would take 50 years of private
enterprisc to attain. In the debate in the
House of Lords Lord Londonderry said that
the Government desired this branch of aviation
to be separated from the Air Ministry, and that
a monopoly should -not be given to any
aviation company. At the same time these
companies should be told the Government
policy so that they could makc plans and
prepare designs for aircraft production. The
future of air transport depends primarily on
the arrangements made about military
aviation after the war. Freedom of the
air must be established by rules and regula-
tions internationally agrced and administered
by the United Nations with an international
police force. It is known that America is
thinking and planning for post-war commercial
aviation, and it is essential that this country
should not be behind the times. Of course, in
America there are efficient privately run
air-lines as there were in this country before
the war. After the-war transport ’planes will
be needed in tens of thousands to fly food to
areas which cannot be reached by sea, and to
transport, war supplies in the expected war
against the Japanesc.

.Careers in Aviation

NOW that the Government has announced
its plans, interesting opportunitics are

opened up for carecrs in aviation—a point we

have sooftenstressed in this journal: But whilst

the Government is to control the development

we must not be unmindfu! of the fact that the

Government did not create the aircraft
industry in this country; it was built up
by privatc experimenters, backed by those
with long vision who saw no immediate
prospects for the -return of their money, and
who thus can claim some credit for remaining
in the industry at,a time when they received
no encouragement whatever from the Govern-
ment.

The Debt

VERY few aviation companies ran-at a profit
prior to the war. Few; if any of them,
are able to make much out of the war owing
to the excess profits duty. This country owes
a great debt to the small and struggling
industry which remained alive and was a going
concern when this war started. Without
aircraft we should have lost the war, for
aircraft staved off the German attacks and
‘gave us breathing space to rearm. We have
ample evidence now of the important part it
plays in warfare. It can equally play an
important part in peace, when commerce
gets going again. Sea travel is slow, though
reliable, and it is not suggested that aircraft
should entirely replace ships.” In the first
place the pay load of an aeroplane must always
be considerably less than a ship of comparable
power. An aircraft to carry 500 people
must necessarily be large dnd highly powered.
It will be some years, no doubt, before we can
develop the large transcontinental air liners.
The War Cabinet has taken the decision that
the design of a limited number of types of
aircraft shall proceed with "the assistance
of the Government as and when it can be
arranged without interfering with' aircraft
required for the war.
Much will depend on how this present war
ends, and the sort of agreement reached
between the Allied Nations.

A Young Man’s Job?
FLYING is essentially a young man’s job,
and if commercial aviation is to be™
established on a large scale, there must be
a constant influx: og new pilots and other
pérsonnel who actually take the machine into
the air, or, alternatively, the flying life of the
personnel must. be raised. @ The present
standard of physical and mental fitness
required for pilots is severe, because of the
high speed. But then a commercial ’plane
of any weight will not con:eivably have a speed
much lower than a fighter, so it may not be
found possible to lower the medical standard.
This will create employment problems.
If a pllot’s flying life is found to be, say, at
most, five years, what is to happen to .him

wWWwW._americanradiohistorv com

after that time? Is he to be demoted to a
ground staff job? Obviously the design side
could not absorb so many who would be
released fromh flying duties. However, a riew
industry has been born, and only practical
experience when it gets going will solve the
difficulties. In any case, the aircraft factories
have by the Government statement of policy
received an assurance that they will not be
cast aside as they were after the last war and
left to peddle around in foreign markets to
keep their factories running. Aircraft wotkers,
t0o, will be reassured that they are not to be
thrown on the unemployment market when
orders for military aircraft do not flow so
freely as at present.

. There can be no doubt that when this war
is over we shall continuc to build military
aircraft, for we shall have the task with the
United Nations of policing Europe, and ensur-
ing that the world does not again suffer from
Hitlers, Mussolinis, and all the other pocket
Napoledns and imitation jack-booted Casars.

Queries

E continue to receive a-very large number
of queries of a highly involved nature,
occupying far more time than the Technical
Staff is able to spare during the war when there
are so many other calls, official and otherwise,
upon their time. We ask our readers, there-
fore, to limit their queries and to refrain from
asking non-cssential questions such as those
‘““to secttle an argument,” mathematical
puzzles, and the more idle questions such as
who first invented gunpowder.-

We do not undertake to answer gqueries
relaing to legal matters, and- in certain
circumstances we may not answer questions
relating to military aircraft owing to the
censorship. Owing to staff shortage we cannot
guarantce to reply by rcturn of post as
hitherto.

All of this means that we are asking for the
co-operation of our readers in reducing the
number of queries submitted and to keep
those which they do submit as brief as possible.

Indexes
INDEXES for-Volume 9 are now available ;
they cost od. each, or 104d. by post from
The Publisher, George Newnes, Ltd., Tower
House, Southampton Street, London, W.C.2.
Every reader should obtain a copy of the
index if he keeps back copies, and we suggest
that he should. If readers before submitting
queries consulted the indexes they would
find most probably that their particular
problem has been dealt with in past
issues.
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Aero-engine [Bnition Systems

v

-

HE function of the -igffition system is to
T provide a series of sparks with which
the combustible mixture of air and
petrol vapour inside -the cylinders is fired.
With present-day engines running at 3,000
r.p.m. and having up to 24 cylinders with 48
sparking plugs, it will be seen that very great
care is necessary in the design and con-
‘struction of the various detail parts.

There are two main methods of producing
sparks, i.e., coil ignition and
magneto ignition. For aircraft
purposes the coil system is not
generally used, and systems in-
volving the use of magnetos are ]
the general rule. The reasons 1
for this choice are -as follows. :
Firstly, the magneto can supply
sparks at a greaterrate. Secondly,
the fire risk imrthe event of a
-crash is higher where a coil
" ignition system is fitted due to

NEWNES PRACTICAL MECHANICS

Their Funcfion ‘and Development
By T. E G. BOWDEN, MIET.

each other, usually by means of shellac varnish.
Round this core are wripped the primary
winding, consisting of a number of turns of a
comparatively thick copper wire, and the
secondary winding. This outer layer is built
up of very much finer gauge wire than the
primary winding and the number of turns is
agything up to 4o times as great. The two
windings are insulated from each other. At
position (a) in Fig. 2 the magnetic flux through

EARTHING SWITCH

the necessity of installing bat-
teries and -the attendant wiring.
Thirdly, the effect upon the radio
reception when the main air-
craft batteries are used to supply
current for the coil is very
marked and renders good reception im-
possible due to the interference. On the
other hand, however, there are several
advantages on the side of coil ignition. No
hand-starter is required as the sparks produced
4t low engine speeds are as good as those
produced for normal revolutions due to the
fact that the current is supplied from a battery.
" Magnetos are not efficient at low revolutions,

LINES
Py

FLUX PTAXIMUM
RATE OF CHANGE IV

Fig. 2.—Rorating

and require an additional 'hand-operated
booster magneto which turns at a far greater
speed than the engine, thus supplying a
sufficiently strong spark. Coil systems are
cheaper to produce and easier to manufacture
due to-the fact that there is no complicated
magneto. '

Magneto Ignition Systems
A typical ighition system is illustrated in
‘Fig. 1, on which are indicated the relative
positions of. the main_items of equipment.
These include :
(1) Magncto.
(2) Condenser.
_(3) Contact breaker.
(4) Earthing switch.
(5) Distributor.
_ (6) Sparking plugs.
A description of these details is of interest.
Several types of magneto are available at the
present time, each with its own advantages
and disadvantages. Firstly,there is the rotating
_armature type, illustrated in Fig. 2, which
operates as "follows. The rotating portion
consists of an iron core constructed from a
‘series of H-sections which are insulated from

/ :
CONTACT BREAKER

CONDENSER.

IRON CORE

PRIMNARY WINDING
Fig. 1,—Diagram of an aircraft ignition system.

the armature is a maximum, and the rate of
change of flux is obviously zero. When
position (c) is gained, the flux is a-minimum,
but the rate of change is maximum and at
this point the generated current is alsg a
maximum. This current- is induced in the
primary winding due to the fact that when a
conductor moves in a magnetic field in such a
“manner that the lines of force are cut, a current

HORSE SHOE MAGNET

ARMATURE

0/'/"&?([\
el | e

FRH . 1

/
FLUX PMINIMUM :
RATE OF CHANGE 174X+

armature magneto.

is induced in the conductor or wire provided
that the circuit is closed.

The contact breaker, a descriptiop of which
will be given later, is adjusted so that the
primary current is broken when position (c)
is reached. By this sudden collapse and
reversal of the magnetic field a high voltage
is_induced in the secondary winding due to
electro-magnetic induction. The collapsing
magnetic lines of fofce cut both the windings
and generate a flow of electric current.  This
current is passed to the sparking plugs and

SECONOARY WINOING

thus the combustible mixture in the cylinders
is fired.

The main disadvantage of the rotating
armature type is the fact that only two sparks
pergevolution are obtained and a high speed.
rotation is required when the number of
cylinders is excessive, e.g., in the case of a
14-cylinder engine the magneto must turn at

14
2X2

X engine revolutions. One spark is

required for every two crankshaft
revolutions per cylinder, i.e.,
‘taking an engine turning at 3,000
r.p.m. the magneto must revolve
14 X.3,000
2%z 10,500 r.p.m.

To increase the number of
sparks per revolution, the in-
ductor type’ of magneto has been
developed and this is illustrated
in Fig. 3. In this design the
-coils remain fixed and only the
inductors revolve. At position
(a) the core flux is maximum,
in position (b) zero, and in
position (c) it is reversed and is
again a maximum. Thus it will
be seen that four sparks per
revolution may be obtained and consequently
the speed of rotation may be halved when
comparing with the rotating armature type.
By varying the arrangement of the magneto
itis possible to obtain 12 sparks per revolution
and by using this design a very light system
may be evolved, at the same time reducing
the amount of space required. .

at

Rotating Magnet Type’

A modern development in magnetos is the
rotating-magnet type. The permanent magnet
rotates and the pole pieces are stationary.
The electrical system in this method is
extremely efficient.

At one time safety spark gaps were
incorporated in all magnetos to prevent
damage to the windings should the voltage
exceed the safety limit. If there is a
breakdown in the _electrical distributing
circuit the voltage may reach as high a
figure as 15,000 volts, and when this occurs
the current is allowed to - short-circuit to
earth. At the present time spark gaps are
not being fitted to several types of magneto,
due to the fact that many aircraft are operating
at altitudes above -2§,000ft. -Owing to the
reduced density at thesc heights the gap
breaks down at a much lower voltage than °
designed for, e.g., the current at 25,000ft.
may be short-circuited at 10,000 volts
instead of 15,000. The disadvantages incurred
by this premature earthing are obvious, as
the engines will misfire and finally cease
functioning. Where a spark gap is fitted it
usually takes the form of two metal points,

Fig: 3.—D’agrams illwstrating the operation_of a polar inductor magneto.
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one of which is secured to the magneto
frame, i.e., it is earthed, and the other to the
electrical connection between the secondary
coil and the distributor. As an alternative to
two fixed points, some magnetos have a
rotating safety spark gap. This retards
ionisation owing to the fact that the air
between the two points is constantly being
changed. !

Ionisation occurs when an electric current
jumps the gap and the air is split up into ozone
and other chemical components. When this
occurs, the electrically charged particles
reducc the normal resistance of the gap and
currents lower than designed for will be
short-circuitcd. Also, should there be any
dampness, nitric acid is formed and cerrosion
is probable. By constantly changing the air,
this danger is rcduced.

Contact Breaker
‘The next item of equipment is the contact
breaker, a typical design being illustrated in
Fig. 4. The function of this particular item,
4

CONTACTS CLOSFO

Fig. 4.—Contact breaker.

as explained in a previous paragraph, is to
make and break the primary circuit so that a
high voltage is induced in the secondary
winding. ‘The operating cam is usually
incorporate@ as part of the magneto shaft
and moves a hinged ‘lever, which in turn
causes the two contacts to part, thus breaking
the circuit. These contacts are arranged 'to
open at definite times so that the maximum
current may be obtained, i.e., when the rate
of charge of flux is maximum. The matgerials
used for the contact points are either tungsten
or platinum-iridium, both tough metals which
can stand up to the continuous making and
breaking. From the shape of the cam
illustrated in Fig. 4 it will be scen that the
current will. be interrupted four times per
revolution, i.e.,the magneto is a polar inductor
type. The gap bestween the two contacts
must ke set accurately and is usually between
.otrin. and ..o14in.

Double-contact Breaker

A development of the simple contact
breaker is the double-contact breaker, which
allows the sparks to be advanced or retarded
either automatically by being connected to
the throttle lever, or independently by the
pilot of the aircraft. This type of contact
breaker incorporates two sets of levers and
two sets of contacts operated by the same cam.
A switch is installed which allows the current
to flow to either the retarded or the ddvanced
breaker. This switch is usually operated by
means of a cam which in turn is moved by a
lever connected to the throttle linkage. At
high cruising engine speeds the spark requires
to be advanced, and when the speed is reduced
the spark is automatically retarded. At
maximum engine revolutions the spark is also
retarded to reduce the tendency to pre-ignition
due to the high boost pressures.

The above design of contact breaker is
usually fitted in combination with another
automatic retarding and advancing mechanism.
This device operates centrifugally, the driving
shaft from the engine being separated from the
magneto shaft by means of several springs and
weights. As the engine speed increases the
weights are forced outwards due to centrifugal
force, and the position of the magneto shaft
relative to the driving shaft is altered. By

FIBRE BLOCK
OPERATING CAM »

221

this means the primary circuit is intecrupted
earlier, consequently advancing the sparks.
As modern aera-engines turn over at
3,000 r.p.m. and require 40,000 sparks per
minute, it will be seen that very careful
design and construction is needed in the case
of the contact breaker: One trouble often
experienced is the transferring of metal from
one contact to the other, causing uneven
surfaces and consequently inefficient operation.

Condenser Details

A condenser is always incorporated in the
magneto and the construction of a typical one
is illustrated in Fig. 5. Its main function is
to-reduce the possibility of arcing between
the two contact points when they are open.
It consists of several tinfoil plates separated
by layers of non-conducting material called
the diclectric. Qne set of sheets is connected
to the positive and the other to the negative.
The condenser operates as follows. As the
primary current is built up the condenser is
charged and absorbs current, as the tendency

SPRING TENDINGTTD
KEEP CONTACTS

]

T
 a &

TINFIIL SHEETS v
Fig. 5.—Condenser.

is for the current to flow into the condenser,
following the path of least resistance. When
the contacts open the current induced in the
primary winding also follows the easiest
route and passes to the condenser instead of
jumping across the air gap between the
contacts. Another advantage is that the rate
of collapse of the primary magnetic field is

quickened, thus increasing the voltage in the’

secondary winding.

In order that the engine may be stopped,
an earthing switch is installed, positioned as
shown in Fig. 1. When closed the switch
earths the primary current before it reaches
the contact breaker, thus preventing any
induced current in the secondary winding.

Distributor

The high tension current is gpppr: 302
conveyed from the magneto to
the .distributor, which, as its
name implies, distributes the
current to the sparking plugs
when and where required.
brass ring is usually fitted to the
magneto shaft and a carbon brush
carries the current to the-dis-
tributor, a typical design of which
is illustrated in Fig. 6. A series of
metal segments, all insulated from each
other, are fitted into a case and connected
with electric leads to the plugs, i.e., if there
are 12 sparking plugs, there are 12 segments.
The high tension current is.passed to each
plug in turn by means of a rotating arm
driven by gears from the magneto drive.
These segments are usually manufactured
from nickel or gun-metal and the case from
a non-conducting material.

The rotor brush does not actually come into"
contact with the segments as a rule, but is
given a clearance of-approximately .oIs in.
This gap is incorporated for the following
reasons. Firstly, there is less wear as no
ribbing contact occurs. Secondly, the maxi-
mum current is passed to the sparking plugs,
due to the fact that the air gap insulates the
secondary winding wuntil the maximum
current is available. Another factor is that
as.the segments are not flush with the casing
the jumping of the current from one segment
to another which is likely to occur when

wWWwW._americanradiohistorv com

actual .contact is,; made due to particles of
carbon becoming detached, is- reduced.

A trailing brush is often attached to the
main distributing brush being set at an
angle of approximately 30 deg. ‘When a hand
starter magneto is used the current produced
is passed tothe trailing brush. The reason for
this is to ensurc that the spark occurs late,
so that pistons will be over top dead centre
before the mixture is fired. This prevents
any possibility of backfiring and consequent
damage to the engine.

Sparking Plugs &

After passing through the distributor the
current flows to the sparking plugs, the design
of which has reached a high standard of
cfficiency Their function is to provide a
spark at regular intervals, and at the correct
time. H.T. current is passed down a central
electrode constructed of steel and surrounded
by an insulating material. At the lower énd
of the electrode is the firing point, at which
the current jumps across a gap, thus giving
a spark, and passes to the outer casing, i.c.,
‘to earth. Sparking plugs have to stand up to
-extremely hard conditions, due'to the high
temperatures in which they work and their
- liability to be oiled up. The deposition of
carbon must be resisted and overheating
avoided, if pre-ignition is not to take place.
Most aircraft engines have two plugs per
cylinder, each supplied with current from a
different ignition system.

Various developments in plug design have
_taken place 'in recent years, but still more
are required before they can be said to be
absolutely reliable. k
" From the above descriptibn of the various
details and the path of the current, a goad
idea is gained of the arduous conditions
under which the ignition system functions.
The main difficulty that requires overcoming
is the reduction in efficiency which occurs
when flying at_high altitudes. An important
factor when dealifig with this problem is that
sparking plugs, when sct at the correct gap,
allow a greater altitude to be gained than
when the gap has widened due to erosion,
Another serious disadvantage is the leakage
of the current from the brush to incorrect

* segments in the distributor due to ionisation.

STARTER
‘BUSH

SEGHENTS CONNECTED
70 SPARKING PLUGS

HAIN BRUSH

ROTATING PORTION

Fig. 6.—Diagram of the distributor.

Future Development 0

Coil .ignition will undoubtedly be utilised
when further development has taken place,
and interference with radio reception avoided.
Sparking plugs using mica as the insulation
are being superseded by plugs using synthetic
materials. Mica tends to become pinholed
and leaded fuels cause deposits which lead to
pre-ignition troubles. Sintered aluminium
oxide has been found to possess very good
insulating properties..

All the ignition system should be. screened
to prevent bad radio effects, and most mag-
netos and sparking plugs are enclosed in metal
casings for this purpose. Thc electrical leads
are also metal covered (see inset on cover),

Summing up the position as to the future
type of ignition system, it will be seen that -
firstly, magnétos using rotating magnets wil
become the standard; secondly, that-coil
ignition will be developed ; and thirdly,.that

sparking plugs, with further research,” will

need less attention than at _present.
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- Engineer-built Houses of

141

the Future—3

Planning, Building By-laws, Advantages of Pre-built Houses

HE planning of engineer pre-built houses

I represents the fundamental basis and

- the starting point in the design and
detailing of the various units to meet domestic,
structural -and zsthetic requirements. There
is a tendency for enthusiasm in new methods
of construction to override common-sense
principles and requirements. This tendency

really must not exist if a full measure of success

is to be attained. The chief fundamentaf and
essential requirements in any house are: (1)
good * planning to provide the required
number of sufficiently large and well located
‘reoms and other compartments to ensure
comfort to the inhabitants ; (2) the disposition
of windows, doors and fireplaces in‘the rooms
so as'to allow furniture,, beds, furnishings,
curtains and all other domestic articles to be
placed, and used, so as to obtain the maximum
comfort and.comply with hygienic essentials ;
(3) the provision of well designed and
constructed equipment to gase the housewife’s
duties, and to contain those
many articles and things
which are so necessary and
valued by all home-lovers;
(4) a house which is
casily kept clean; (s) and,
although 'mot closely con-
nected with actual planning,
may at this stage be men-
tioned the important matter

By R. V. BOUGHTON, AlLStructE.

to the householder, the housewife and
their family are much more vital matters;
those which allow choice, freedom and ease in
furnishing, colour schemes, warmth and the
economical enjoyment of home as apart from-
business life.

Figs. 7, 8 and 9 provide only a very small
proportion of the great range of planning to
suit .post-war requirements. The key plans
at the foot of this page are only a small variety
of general layouts. Architects will undoubtedly
provide many other types of layouts, and well
proportioned elevations to assist the engineers
in the manufacture and supply of pre-built
units,and sets to suit the New Order.

Fig. 7 may be taken as the basis for
explaining many principles of good planning.
It typifies one of the most popular pre-war
layouts for the ordinary six-roomed semi-
defached house. The main rooms of the
pair of houses are adjoining the party wall,
this arrangement giving the minimum amount

of external wall to each room, thereby
providing thermal advantages, the staircase
and main door to each house are not close
together, thereby giving privacy, the
fireplaces and chimney stacks are well grouped
together, which is an advantage in keeping
the flues warm and with a good up-current
and the disadvantage of neighbours’ noises
being a nuisance may be avoided by proper
acoustical insulation. An alternative to this
planning is to place the stairwell and kitchen
of each house next to the party wall, and the
main rooms adjoining the flank walls ; Fig. 8,
although of different planning, depicts the
general idea: The ground storey, as in
Fig. 7, comprises a lounge and dining room
of reasonable size, each having built-in
cabinet fittings, ample window space, and
heating stacks for coal, electricity or gas, or a
combination of coal and one of the other
heating mediums; a kitchen of suitable
size, well equipped ; a hall and stairwell of

»~
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of thermal and acoustical
insulation of floors, walls,
partitions and roofs. If these
five essentials are borne in

mind by- the structural
experts in pre-building, then
a good moiety of the battle
of engineers versus jerry

builders will have been won.

One of the cries of oppo-
nents to pre-building is that
the widths, depths and
heights of houses, and the
sizes of rooms, inust be
governed by the size of the
units, or,.-in other words,
there will not be such dimen-
sional fluidity as to avoid a
few simple mathematical.cal-
culations to get the best
number of houses in a given
frontage or acreage. My
comments to this cry, pre-
ambled with “rot!”, are:
strip, undersize and oversize
filler units will permit dimen-
sional fluidity to meet the
most fastidious and practical
requirements. Does the ﬂ
modern householder and his
family care whether a house
is a few inches under or over
in frontage, depth from front
to reéar, height or size of -
rooms if all comfort condi-
tions are provideg ? Certainly
not.. Are the stereotyped
designs and dimensions of
the pre-war houses a criterion
of dimensional fluidity ? No.
Of paramount importance

Fig,

cabinet.

C.—Larder.
O.~Fireplaces.

TES T

(<IN )

[ oL Jle

HITCHEN

PMEALS ROOM

GROUND STOREY

=gy = ye=t]

GROUND STOREY.

7.~A ‘popular
planning qu a 6-roomed house.

type of :
of Fig. 7.
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Fzgg. 8.—A 6-roomed house,
with  unique planning having
several advantages over “that

!

k,

HRLL

GARRGE

GROUND STOREY
Fig. 9.—Planning of a garage
6-roomed house.

tvpe
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Fittings and equipment: A.—Cabinet ; part of the specially-designed structural and utslity equipment. B.—Hall
: D.—S8Sink and draimng board. E.—Bailer. Ig

H.—Linen cupboard. J—Barh. . K.—Lavatory kasin. L.—Bulkhead, *M.— Built-in dressing-table. N.—Beds,
P.—Electric or gas fire, in smallest bedroom.

.—Cooker. G.—Bedroom sardrobe.

Q.—Shower. R.—Refrigerator.
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good width® and length is provided with
a tradesmen’s and garden door,- plenty of
space for a baby-carriage, and a clothes cabinet.
The first storey contains two large bedrooms,
suitable for beds as shown, each room having
double built-in wardrobe cabinets, also
dressing-table cabinet by window, and fire
stacks situated in sensible positions, as
suggested in our Women’s Column, at the

*Fiz. 10.—A4 typical 'pre-war
ground plan of a 6-roomed louse.

end of this article. There is a small bedroom
with a single wardrobe, The bathroom and-
W.C. arec in scparate compartments. The
upper hall is spacious and well lit, contains
the stairs leading to ground storey and also
roof garden, also a linen cupboard which
houses the hot water tank with cold water
cistern over in roof stairwell.

The plans, as Fig. 8, are departures from
the common pre-war type of planning, and
have a few advantages when compared with
‘Fig. 7. The hall and kitchen adjoin the party
wall, and the absence of any stairs in the former
allows for spaciousness. ©= The stairwell
situated between the front and back main
rooms in cach storecy permits the width of

THE BARE ROOM
TTT—— DR

FIREPLACE
Ng‘ TEL ANO
WERRTH

/ wirpow

Figs. 11, 12 and 13.—A typical tedroom plan, and diagrams showing how a better

hall to be less than if it contained the stairs,
the space under stairs is utilised for cabinets
as shown, and the lower and ,upper halis
are well lighted. The planning of the first
storey does not permit quite such large main
bedrooms as indicated in Fig. 7, unless the
depth of house is incr®ased ; but they are of
a size preferred by many people. The small
bedroom is of very comfortable size. The
bathroom may, if desired, be varied to permit
a separate W.C.~

Fig.. 9 depicts the plans of a very good
_garage type house, which requires a frontage
greater than the other types; but, when
considered in relation to houses having
* garage-spaces,” such extra frontage is-often
economical.

Fig. 10 is of a pre-war type of plan.

Planning detached and other houses presents
no difficulties as regards pre-building, and

e &b
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the use of standardised units, and any
particular variation or requirement may be
met with “filler units.”” The block plan
layout will indicate to the designer many
possibilities in planning. °

The effect jof thin walls plays a rather
important rble in the allocation of frontage
to houses, especially if land is expensive.
As an example, if a pair of semi-detached
houses require a frontage for actual building
(not including side passages, etc.), of goft.,
the two flank and one party wall, if one brick
thick brickwork, takes 2ft. 3in. of the 4oft.
With scientifically designed pre-built work
the flank walls will not exceed 4in. thick, the
party wall either the same, or 6in. if any
special sound insulating principles are adopted,
and therefore the three walls will total 1ft.
or 1ft. 2in. This reduces the frontage of
each house by about 6in., and, with land at,
say, £5 per foot, this is certainly a considera-
tion. Enginecr-built houses will certainly not
have-fireplace breasts, mantels and hearths,
taking up such a valuable amount of space of

The Woman

living and bedrooms, and in this respect it is
right to conclude that any reduction of floor
space causcd by using lesser lumps of brick-
work, etc., may cause a little reduction in the
width of rooms and thereby in the frontage
as well.,

By-laws. _

Building by-laws have received much
attention by the authoritics in the interim of
the last and the present wars, and particularly
during the few years preceding 1939. I fecl
sure it is the intention of ‘the authoritics to
modernisc and augment existing by-laws to
allow full scope for the great advancement in
building. It is almost certain that waivers
from existing rules will be readily and freely
granted in the case of all applications which
are substantiated by cvidence, which I submit
can be incontestable, as to the adcquacy in
strength and firc-resisting qualities of enginecr
designed and built houses, which will be
explained in detail in this series of articles.

(To be continued.)

in | the Home

*(This Month -it, is by Mrs. R._V. BOUGHTON)

I MUST confess a little timidity when I

was asked to approach the Editor of this
journal for permission to place women’s
ideas on how their homes should be designed,

‘and not leave all matters to ‘ mere man.”

You see, I had never written an article before,
and I feel that therc are many women like
myself who know only too well what is wanted
in a home, but cannot gxpress themseives
journalistically. The success which I have
achieved with the Editor I am sure other
women can do as well, and a particular appeal
is made by me to all men readers to discuss
with their womenfolk some of the home
matters which affect the designing. and
equipment of the home. Don’t ‘say you
cannot draw or put into words your idea. I
cannot draw, so just do what I did—make a

THE ROOM
FURMNISHED 7D
SUIT FIEPLACE,

SED,

OIvE = SIDED FOI I OF
CARPET TO BED AND
N ROON.

CARPIY.

FIREPLACE T MEAR 8L,
- WARDROBE,

/ ORESSING TABLE,

shot at it and get your husband, or another
of your menfolk, to do the necessary ; if they
cannot, then send your little sketches, however
rough they be, to the Editor, who, if he
thinks the subject good, will have a drawing
prepared, your written matter, if necessary,

licked into shape, the subject published under

your name, and paid for at usual scale rates
for non-assisted or assisted short articles.
It happened like this; just before the
present war my future husband and I looked
over quite a number of houses with a view,
on his-part, of living in, and with my vicw of
making a home—two’ that can be quite
different things. He thought he knew a lot
about building, and I felt convinced he didn’t
know enough, so that started it. We com-
menced on the ground floor (he calls it
“ ground storey ” which is perhaps correct),
called everything well planned and convenient,

L

o
A\

and I said it could be better, and that, some
things were the silly tesults of men’s and
not women’s brains. Of course, it was all
said very nicely, but I knew I was getting
my way. Well, as therd was no basement to
the house, I suggested 'it would be as well
to have a look at the bedrooms upstairs.

Fig. 11 is a plan of the * best ” bedroom,
into which we wandered, with the builders’
salesman, ‘‘ tub-thumping ** his usual dope
about the chromium plated fittings and about
the proof that the housc must be godd because
the building society would advance 95 per
cent. of its value (qucstionable). It was
mutually agreed that the great lump of.
brickwork sticking out into the room to take
a small fire, and, so I was told, a flue from
the room undernecath, together with the

THE FIREFLACE
TO SUITA\ THE
FURMISHING .

- BED.

CRRPET BRALANCED
I~ ROOM ANO TO BED,

ELECTRIC OR GAS
FIRE I GOOD POSITION,

CRARFET RO COMFORTRAL
SPRCE v FRXONT OF FiRxe.

- WRRDROBE

DRESSING  TAJLE

SJurnishing arrangement Is obruined.

projection of mantel and hearth, meant, with
the normal and only practical way of arranging
the furniturc and bed (as Fig. 12), that the
bed would be roasted, and no onc could sit
or robe or disrobe in front of the fire. Unless
the carpet (if used) was cut (and thereby
partly spoilt) around the hearth, it would have”
to be placed one-sided on the floor with most
of it under the bed and none, or little of it,
on the fire-side of the bed for feet to rest
upon. I was told these great disadvantages
were due to a belief that the great lump of
brickwork looks nicer in the centre of the
length of a wall, and that it is easicr and
cheaper to place the brickwork where it
is usually placed. What all this means to the
practical housewife is of no importance, but
an arrangemcnt as shown in Fig. 13, which
is self cxplanatory, is of much more interest.
(To be conttnued.)

Outlines of afew of the many layours obrainable with pre-built houses.
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Mecdern  Times
By J. F. STIRLING

us ‘back almost to the beginnings of

the biblical era, to the days when
Noah built the Ark and caulked it with a
material which, in the written record of the
event, is termed “ pitch,” but which, clearly
enough, refers to bitumen. -

The Tower of Babel record in the Bible is
also associated with bitumen and asphalt, for
“ slime had they for mortar *’ (says Genesis),
this material, too, constituting a natural
bituminous deposit which was found in the
locality.

The Egyptians were well aware of the
properties of bitumen and asphalt. Among
other things, they used it as a preservative
and a damp-proofer for the mummy-
wrappings of their dead. .Indeed, the very
term “ mummy > is derived from the Arabic
word Mumija, which was a term meaning
“ asphalt.”

It is only within comparatively recent times
that economic advantage has been taken by

'1*HE history of asphalt and bitumen takes.

The finished product. Asphalt blocks being.
loaded into railway waggons for quick despatch
to factory and other . building sites.

the nations of the almost unique properties
of asphalt and bitumen. True it is that the old
Romans knew of bitumirious substances, but
they never used them for their constructional
works. We have, in fact, to travel through
history until we arrive at the year.1712 before
we are able to discern the first dawn of the
present-day world-wide asphalt industry.
In that year [a certain Dr. Eitini d’Eyrinys,”
a Greek professor living in Berne, discovered
on the Swiss border a peculiar sort of mineral
“ which actually byrned when it was placed on
a fire. This natural product was found to
consist of limestone impregnated with about
10 per cent. of bitumen, and its discoverer was
able to distil a natural oil from it from which
he afterwards’ prépared a mortar-like sludge
which could be used for cementing purposes.
Considerably more than another century
had to elapse before the asphalt and bitumen
industry arose, first in France and then in
England. At first, artificially processed
bituminous products were used in France

NEWNES PRACTICAL -MECHANICS

About Asphczl 5 |

Nature's Own Plastic, and lts Roéle n

for the surfacing of
pavements and for
waterproofing- pur-
posés. Gradually the
idea of employing one _
or more of the many
natural forms of
asphalt and bitumen
spread to this country
and, with its eventual
acceptance by civil
engineers, was
founded the asphalt
industry of modern
times.

Rock Asphalt

Bitumen, which is the essential raw
material of all our present-day manufactured
asphalt, is a material which occurs naturally

in several forms, and in many different areas -

of the earth. It is present in the so-called
“rock asphalt” which is mined in large
quantities in Sicily,
France, Switzerland
and Germany, and
which, before the
war, was imported
extensively into this
country, This
“natural. .rock
asphalt,” as we have
already seen, consists

rock which, at some
far distant epoch’ of
the world’s history,
has been exposed to
the over-running of
liquid «bitumen
“(probably ejected
volcanically from the
carth) and which, as
a result, has absorbed

The commniencenient of manufacture.
collected from a stock pile for processing.

‘merely of limestone’

Native Cuban asphalt being

a considerable amount of the natural
bitumen. Rock asphalt may contain anything
from I to 15 per cent. of extractable bitumen
of very high quality.
. Another source of ‘natural bitumen which
is made much use of at the present day are
the “ natural asphalts,” as, for example,
Cuban asphalt, a black, earthy material
containing more than 50 per cent. of natural
bitumen.” There is, too, the American
“ Gilsonite ” (rniamed after its discoverer,
S. H. Gilson) which is practically 100 per
cent. hard bitumen, and there is, also,
“ Trinidad Lake Asphalt,” a product of a
remarkable natural lake in Trinidad which,
instead of containing water, contains a special
kind of natural bitumen mixed with clayey
matters and carthy debris. The Trinidad
asphalt lake was known to Sir Walter Raleigh
in Queen Elizabeth’s time, it being on record
that this patron of the tobacco industry
actually used Trinidad asphalt for the caulking
and waterproofing of some of his ships.
Millions -of tons of native asphalt have,
during.the last half-century, been taken from
the Trinidad Lake. Yet the level of the lake
remains much the same as it-originally was,
this remarkable lake comprising quite an
excellent examplé of ‘the “ ever-filled purse.”

An asphalt manufacturing plant in operation.

www americanradiohistorv com
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A revolving tube aull in which hmesrom for asphalt manufacture is
. reduced to fine powder.

A third class of bitumen of which enormous
use is made in present-day asphalt manufacture
comes from the distillation of ctude petroleum,

_this black, sticky material being the final
product of the refining of petrolcum. For
this reason it is known as * residual”
bitumen—the bitumen of petrol residues—
“or else as “ petroleum bitumen.”

Manufactured Asphalt

Manufactured asphalt is nowadays used the
world over on account of ‘its truly excellerit
waterproofing qualities and, also, in view of
the cleanly, hygienic, durable surface which
can be obtained with it either on roads or on
floors or roofs.

Unlike the hard and unyelding concrete,
asphalt is “ kind > not only'to human feet™ but
also to the wheels of motor vehicles. Asphalt,
besides being absolutely non-penetrable by
water, is thermally and mechanically resilient.
That is to say; it is able to take the strains and
stresses of heat-expansion and contraction,
as well as the varied stresses due to blows
and mechanical impacts and to vibratory
movements of all kinds.

For these reasons, and for many others,
asphalt is nowadays universally in demand
for the making of factory floors, for the
construction of damp-courses, for the surfacin g

The making of an asphalt road.
scattered on the road * bed”’

= 'ﬂ.rr

of flat and sloping
roofs, for the water-
proofing of basements
and foundations, for
the building of A.R.P.
shelters and for
literally hundreds of
other vital purposes,

in addition to its

widespread  employ-

ment in road
' construction.

Asphalt Mastic

asphalt — known in
the building trade as
“asphalt mastic” —
comprises® essentially
two main ingredients,

viz, the ‘ asphaltic
cement” and the
“aggregate.”” The
asphaltic cement

usually consists. of a
blend of bitumens, as, for
example, Cuban bitumen
and petroleum bx[umen,
whilst the ‘aggrepate’
comprises  merely a
definite amount of min-
eral ‘matter, usually Eng-
lish limestone and mineral
grit with which the bitu-
minous matter Or
‘““ asphaltic cement” is
intimately incorporated.

The process of asphalt
manufacture. . is  usually
carried out in large
mechanically-stirred,
coke-fired iron *‘ pots
“ mixers” which - may
hold a charge of anything
up to 10 or 12 tons of
material.

The carefully blended
mixture of natural bitu-
mens is run into the
mixer, and, subsequently,
the various ingredients.of
the mineral * aggregate ”
are added slowly and
in the right proportions.
The whole is then

In the fmeground, natural rock asphalt powder is being
The tlluszration shows the asphalt being raked and 1amped

into positien,” whilst in the background is seen the mechanical rollvng of. bitumen-coated
granite chlp{unvs on the asphalt surface in order to. provide a non-slip surface,

-
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Manufactured

“cooked ” for a definitc time at 3 pre-
determined temperature, after which the
mixer is ‘“discharged” by the simple
process of allowing the thoroughly mixed
material to run out into a series of cast-stcel
moulds of round, hexagonal or triangular
shape, in which_ it slowly solidifics. *

Such material constitutes the asphalt blocks
which are to bc seen near the site of building
and road-constructional operations.

Applications

For use, these blocks are broken up by
means of a heavy hammer and are flung up
into the “road pot,” which is merely a
smaller edition of the mechanical asphalt
mixer employed during the process of making
the blocks. From the “ road pot >’ the molten
asphalt is run out into buckets, the contents
of which are flung out on to the floor, roof
or other. surface which is to be covered

with asphalt, the hot material being then
spread evenly over the surface by means cf
a flat piece of wood provided with a handle
A skilled asphalt-

and known as a ¢ float.”

Asphalt mastic being run out from a mechanical
mixer and cast in steel mouwlds.

spreader, by means of his wooden < float,”
can bring up an asphalt surface td a perfectly

smooth, satin-like texturc which retains its

charactensnc lustre when cold.

Usually, asphalt surfaces arc made up of
two “coats,” cach from iin. to {in. thick,
the first coat being allowed to cool off
completely before the sccond one is spread
on top of it.

Modern research hzs devised special types
of **acid-resisting** asphalts which are
nowadays cxtensively emplo ed for the aying
of floors in chemical works and in other
industrial factories. Such asphalt surfaces
resist chentical attack to a high degree and
remain strong, smooth and durablc over long
periods. %

Coloured Asphalt

Perhaps the most spectacular triumph of
the modern asphalt industry is to be scen in
the introduction and the very cxtensive usc

-
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of coloured asphalt. This was the invention
of a young Manchester scientist. The
introduction of coloured asphalt has brought
a new era into the annals of asphalt, for, by
means of suitable treatment with mineral
pigments, the normally black asphalt mastic
may be converted into brightly coloured
material which is at once fadeless and durable
and which, in addition to its pleasing and
decorative ‘appearance, partakes of all the
excellent qualities of the normal black
asphalt. :

There are several different methods of
applying asphalt to roads. A favourite
method for the asphalt surfacing of busy
town thoroughfares consists in grmdmg up
natural asphalt rock and then running this
out to the road site in specially constructed
vehicles- which' enable the material to be
delivered in a warm condition.

The powdered asphalt rock is quickly
shovelled and raked over the prepared road
“bed,” after which it is “tamped” down
firmly by means of heavy metal weights
attached to the ends of long poles. This
compressive treatment consolidates the warm

asphalt rock powder into a firm, homogeneous .

layer, which, when cold, provides an enduring
waterproof surface of natural asphalt material
on top of which a light layer of flint or granite
chippings, previously coated with bitumen,
may be scattered. The surface of the road is
then mechanically rolled, whereupon the

* pre-coated ”’ granite chxppmgs sink slightly

‘bitumen or another.

into their bed of consolidated rock asphalt, in
addition to adhering firmly to one another.
In consequence, a very enduring road surface
is brought into being, a surface which, in
these days of fast-moving motor traffic, has
the very decided advantage of being non-skid,
even in wet weather.

- Natural bitumen, in its many forms, enters
into the composition of a multitude of varied
products. The ink with which these words are
printed contains a little Gilsonite or other
hard natural bitumen to give it *“body
and adhesion. Numerous electrical insulating
materials are compounded from one type of
Natural asphalts and
bitumens are made up into various water-
proofing paints and varnishes. Many kinds
of enamel have bitumen or a natural asphalt
in their make-up. It is even pdssible to
manufacture bitumen emulsions, that is to
say, stable mixtures of bitumen and water,
which are capable of being sprayed cold.on
surfaces, the bitumen consolidating itself into
a thin film after the water content of the
emulsion has evaporated.

Nature’s Own Plastics

Bitumen and asphalt are truly Nature’s
own plastic materials. They have properties
which are not to be found in the artificial
plastics of our modern cra. Yet it is possible
that bitumen and asphalt will, in post-war
times, find their way into a.-number of

these synthetic plastics and, also, into the
composition of various rubber-like materials
in order to modify and improve the
properties of such substances.

Chemically, bitumen is a mixture of
hydrocarbons ; that is to say, of materials’
containing only hydrogen and carbon. The
precise composition of the various bitumens
is far too complex to permit of chemical
analysis. For this reason, the technical control

of modern asphalt manufacture is enforced by

means of physical rather than chemical
methods. .

As a result of the inevitable restriction
of shipping space, the amounts of bitumen
imported ‘into this country during the war
have necessarily been diminished. In
consequence, attempts are being made to
produce manufactured asphalt from the
various coal-tar and other pitches instead of
from the natural bitumens. Pitch mastics
(“ British asphalts,” they arec sometimes
called) have met with varying degrees of
success. Most probably they will be improved

'in the future, yct there is.little doubt that
.for the purpose of modern asphalt manufacturc

the various natural bitumens reign supremec.
There is, therefore, little likelihood that
asphalt and bitumen will ever be ousted.
from their traditional wusages by pitch
compositions which, for these purposes, are
merely substitute materials, possessing few
of the durable and resilient properties of the

‘natural bituminous substances.

A Synchronous Electric Clock Motor

winding speed of about 1,000 turns in

10 minutes could be averaged. Itisnot,
of course, necessary to count thé turns. The
figure 19,000 turns given earlier was calcu-
lated from the length of the average turn and
the total length of wire on the bobbin, this in
turn being calculated from the res:stance
The winding was found to be a
somewhat tedious process but was
eventually accomplished after four
sittings of approximately an hour -
each. The end ofthe winding was

g FTER a little practice it was found that a

Fig. 9.—A simple form of winder.

soldered to a connection lead in a similar
manner to the commencement, and anchored
to the coil by binding round with several
layers of the insulating paper firmly fastened
with Seccotine.
varnished silk insulating cloth was put on
and fastened by thc same means, giving the
coil quite a professional appcarance. -

It is not essential to use silk-covered wire
for the coil; cnamelled wirc would do
cqually well, but if this is used it is advisable
to insert the insulating paper between the
layers at more frequent intervals. Enamelled
wire of this size can often be obtained from
old radio transformers and is quite suitable
providing the cnamel covering is in good
condition.

s

Finally a layer of black .

By L. F. ROWE

(Concluded from page 187, March issue)

Alternative Low-voltage Coils

For those readers who lack the patience to
wind the coil described above, or do not
consider it worth while, there is the alternative
of operating the clock from a bell transformer
or one of the miniature lighting transformers
which 'have recently been placed on the
market, and are used for lighting a small bulb
of the flashlamp type
from a mains lamp
socket.

In this case the
bobbin can be made
smaller in accordance
with the alternative
dimensions given in
Fig. 8, and is wound
with fewer turns of a
heavier gauge wire.
If the small bobbin
is wound to capacity
with 42 S.W.G.
enamelled wire it will
operate the motor.on
eight volts. = The
resistance should be
in the neighbourhood
of 725 ohms. The
writer has not experi-
scoils suitable for lower

mented with

_voltages, but using the above coil as a

basis, . it is suggested that 40 S.W.G. would
be suitabic for six volts and 38 S.W.G. for
four volts, as many turns as possible being -
wound on the bobbin in both cases, using
enamelled wirc. When used on voltages of

-this order no insulation is required between

the layers, providing the enamel insulation is
in good condition.

The Winder

This is of the simplest form, consisting
essentially of two bent-up strip-metal bearing
brackets for the wire-reel and bobbm, screwed
to a wood base. The arrangement is shown

wWWwW._americanradiohistorv com

in Fig. 9. The handle was cranked to give a
1in. throw so that with' the forearm resting on
the table the winding spindle could be turned
with a wrist movement only, thus enabling a
high speed of winding to be maintained
without discomfort. Care was taken to make
the spindles for reel and bobbin a good’
bearing fit in the brackets so as to obtain a
smooth action, which is essential to avoid
frequent breaking of the wire. The spindle
for the bobbin was made % .in. diameter,
one end being cranked to form & handle, the
rest being filed flat each side until it ‘just
fitted into the bobbin, which was wedged into
a central position by means of a matchstick
each side bciween bobbin and spindie. In.
order to provide the necessary slight tension
in the wire, the reel was made a tight fit on
its spindle by the use of suitable bushes each
end, and an elastic band was slipped over the
'spindle and hooked over a screw in the base,

N

7

W\

Fig. 10.—The con-
plete  motor  after
assembly.
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the position of the screw being adjusted to’

give the required braking cffect. Without
this the reel was inclined to overrun and
cause the wire to kink and form loops—with
a consequent risk of breakage.

Assembly

Before being assembled, the metal parts o
the motor were polished with fine emery cloth
and given a coat of colourless cellulose
lacquer to prevent oxidation. The parts,
together/ with the coil, were then assembled
as shown in Fig. 10, and the positions of the
polc pieces were carefully adjusted until the

minimum air gap was obtained which would-

allow the rotor to spin freely. A trace of light
oil was then put on the arbour bearings, and
the unit was ready for its trials.

With a coil of such small dimensions it is
not possible to obtain sufficient resistance to
limit the current to the desired value when
used on 230-volt mains, and therefore a
one-watt resistor of the radio type, having
a value of 100,000 ohms, is connected in
series with it. The value of this resistance
may be-varied over wide limits to suit the
requirements of the motor, which will vary
according to the care with which it has been
constructed. If insufficient trouble has been
taken over the truing of the rotor so that it is
necessary to have a fairly large air-gap, the
resistance may have to be reduced to 75,000
or even 50,000 ohms so as to allow of the
increasc in current needed to produce the
required field strength. If, on the other hand,
.the air-gap can be adjusted to something in
the order of 10-thousandths of an inch, the
resistance may be increased in value, and the
consumption reduced, although there is not
much to be gained by this, as the consumption
is‘already of negligible proportions.

Current Consumption

In the case of the motor described it was
found that satisfactory operation was still
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obtained when the resistance was increased to
125,000 ohms. Including the resistance of
the coil (12,600 ohms), the total resistance in
the circuit was then 137,600 ohms, and the
tota] consumption less than .4 watt.  This
is the total consumption of motor and resist-
ance, and since th’. consumption of cach is
proportional to its respective resistance, it

_will be seen that the energy actually consumed

by the motor itself is only !/;, of the total,

Fig. 11.—Details. of the starter.

i.e., approximately .04 of a watt, a rather
surprising fact leading one to conjecture as
to what microscopic proportions the consump-
tion could be “reduced if the motor tvere
precision built and provided with needle
point or jewelled bearings. 3

While the motor would fun quite satis-
factorily with this high value of resistance in
circuit the torque developed was insufficient
to stand the jars and shocks sustained when
the clock was moved (often none too gently)
for dusting, etc., which often stopped the
motor.  Accordingly, the resistance was
reduced to 100,000 ohms, at which valuc the
torque is able to stand normal usage with
ample margin, the total consumption then
being less than half a watt.

If a low-voltage coil is used it is, of course,
not necessafy to use a series resistance, as it
is comparatively easy to provide sufficient
resistance in the coil itself.

The Starter :
When the motor was fitted in the clock case

a simple starter was provided, so constructed
that it is impossible to start the motor in the:
wrong direction. Details are shown in Fig. 171.
It consists of a spring-loaded spindle with an
arm arranged to cngage in the teeth of the-
wheel driven by  the motor pinion when
the starting knob is turned.  On releasing the
knob, the arm on the spiadle drives the roter
via the pinion and gearwhcel, until the arm
reachies the end of its travel, when it disengages
with the tecth of the wheel, leaving it frce to
rotate under the action of the rotor, which has
by then dropped into its synchronous speed.
The strength of the spring is adjusted until
it' is sufficient to -bring the rotor up to
synchronous speed without giving a violent
“kick.” The driving arm which engages with*
the teeth of the gearwheel consists of a short
length of spring steel wire bent to the required
shape and held in position by threading
through two small holes drilled in the spindle.
The end of the wire was bent over as close
to the spindle as possible to secure it firmly
in place. The starter was screwed to the wood
case of the clock, as can be scen in Fig. 2, but
it can, if desired, be mounted in a position
convenient to the gear train by means of a
metal bracket attached to the clock frame if
necessary.

Fig. 2 also shows the miniature two-pin plug
used for connecting up. This is a Belling-Lce
clock conncctor, although any small two-pin
plug would do. The back plat¢ of the clock
was drilled to suit the plug and arranged so
that it was necessary to withdraw the plug
before the back plate could te removed, thus
providing a safety feature. The terminal
block scen above the plug was only provided
for convenience of connecting up when
experimenting with various coils, and may be
dispensed with, the coil leads being connected
straight to the two connector. pins via the
series resistance_ if the mains coil is used,
the resistance also being housed in the clock
case.

RAT S New ThinSrnined- Nt

This illustration of a Mosquito in ﬂ:ig'ht shows the sturdy appearance
of the R.A.F.’s new light bomber. It is powered by rwo Rolls-Royce
- engines, driving’ de Havilland three-bladed Iydromatic propellers.
The aircraft has a surprising speed, and a range probably exceeding.a
The armament consists of four “20m.m. cannon, and
four .303 machine-guns.

thousand miles.

- —— ) .r.

.
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The Distribution of Electrzczty

Secon_d Cantor

Early Electric Supply Installations

N the first lecture reference was made to

I some of the early installations of arc

lamps for lighthouse work and for street
lighting. As these lamps were not suitable for
interior use, progress in the field of electric
lighting generally was hampered; and so
investigators then sought to *¢ divide the
clectric light.” This problem was solved in
1878 by making use of incandescent glow
lamps, connected in parallel. This made
possible the electric lighting of domestic
premises and the interiors of public buildings.

Mony installations using Swan lamps were
soon in being ; among them was the lighting
of the Savoy Theatre, London, in 1881. The
current was obtained from Siemens alternating
current generators. In the same year a small
generating station was installed and opcrated
by Siemens Bros. and Co., at Godalming in
Surrey. The power was developed by makmg
use of a waterfall on the River Wey. Certain
streets were lit by both arc and incandescent
‘lamps, which were connected to cables laid
along the street gutters. As therc scemed to
be no prospect of a demand for clectric lighting
by the houscholders in the district, the supply
was discontinued in 1884.

At the end of the year 1881, Mr. Robert
Hammond went to Brighton to stage an
exhibition of the Brush arc lighting system in
the town ; this proved a success and resuited
in the formation of thc¢ Hammond Electric

Light Co.,” which, in February, 1882, was”

giving supply to 16 arc lamps for illuminating
the premises-of certain shopkecpers. At the
same time, the company were offering to
supply current to any prospective consumers.

In January, 1882, Edison’s agent in London
obtained the permission of the city authorities
to undertake the lighting of Holborn Viaduct
and some of the neighbouring -streets by
means of Edison incandescent lamps. Steam-
driven dynamos generating at 110 volts were
installed in a building near the east end of the
Viaduct, and the main cables were laid along
the existing subways. From these cables,
services were taken to most of the premises
on either side of the street. Soon afterwards
the supply was cxtended to the General Post
Office in Newgate Street. It was provided in
the agreement between the two parties that
the Viaduct and the streets were to be lighted,
free of cost to the City, for a period of three
months.
April and, at the end of the thrce months’
trial, freﬁh agreements ‘were made and the
scrvlcé continued until 1886, when the station
was shut down.

In 1882 Edison planned his first mstallanon
for New York City, He decided. that an
underground system of distrioution would
be necessary, and in September of the same
‘year 2 supply was given from Pearl Street
Station.

In 1883 Sir Coutts Lindsay put down a
station for lighting the Grosvenor Gallery in
New Bond Strect, London. The plant was
intended originally to supply arc lamps in
series, and consisted of Siemens type engine-
driven alternators generating single-phase
current. Not long after it had been in
commission, applications for a _supply of
electricity were received from shopkeepers
and residents in the neighbourhood. These
applications were met by installing a
* transformer in the house of each consumer
and by giving a supply at 2,000 volts by

The supply was commenced in.

Lecture Given Before the Royal
By E. AMBROSE, MIEE.

(Continued from page 194, March issue)

overhead cables, supported from iron poles
on the roof tops. The primarics of all the
transformers were connected in series, the
consumers’ lamps being connected” to
the secondary. The demand from outside
consumers continued to grow, and so a larger
station was constructed and further overhead
cables and transformers were installed, as
before, with their primaries in series, an
arrangement suggested by Gaulard and Gibbs.
Trouble was soon experienced with this
arrangement, and S. Z. de Ferranti, then a
young man, was called in to advise. He
entered the service of the Grosvenor Gallery
Co., and one of the first things that he did
was to replace the serics transformers by others
designed to opcrate in parallel .across the
mains and so introduced a method which
remains to this day. He replaced the Siemens
alternators by others of his own type. Later,

Fig. 5.—A so-kilowatt steam-generating set used by one of the early
electricity supply companies.

a new company, called the London Electric
Supply Co., was formed to take over the
Grosvenor Gallery station, and progress was:
made. Subsequently a power station was
built at Deptford for the’ purpose of sending
current at high voltage to London. Ferranti,
who was responsible for the installation,
chose 10,000 volts for the transmission. He
designed and built the cable and the
transformer for stepping-up the voltage for
transmission and for stepping-down again at
the receiving end. By laying the cables
underground along the railway track between
London and Deptford, he was able to avoid
f:rtain provisions of the Electric Lighting
Qts.

Electric Lighting Act

In August, 1883, the first Electric Lighting
Act was passed by the House of Commons.
This Act conferred powers on municipal and
other.undertakers to break open streets for the
purpose of laying mains, and gave powers to
local authorities to ‘raise loans in connection
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with the supply of clectricity. The Act
provided that application fog thé necessary
provisional orders cr licences to supply were
to be made to the Board of Trade It also
empowered the local authority, at the end of
21 years, to purchase the undertakings of the
enterprising supply company, or so much of
it as lay within the jurisdiction of the aurhoriry,
without having to pay anything for the
goodwill or increase in the value of the
undertaking. The oncrous character of
the purchase clause produced universal~dis~
satisfaction and this was reflected in the very
few applications that were made to the Board
of Trade.

The development in the supply of electricity,
however, was not altogether held up, because
wherever a company could obtain permission
of the local authonty to erect mains overhcad,
it could carry on its business without reference
to the Act. This was done by the Hamimond
Electric Light Co. at Brighton in 1882,
the Grosvenor Gallery Co., London, in
1883, and at other places. At Hastings and
Eastbourne, cables were laid in the streets’
with the asscnt of the
local authorities, with-
out reference to the
Act. The Kensington
Court Electric Light
Co.,started by Colonel
R. E. Crompton, was
able to carry on without
regard tothe conditions
of the Act by obtaining
permission of the
Kensington Court Co.
to lay mairs in the.
subways that existed
under the roadways,
Fig. 5 illustrates a
so-kilowatt steam-
p gencrating sct of the

type installed by
Colonel Crompton,

In the meantime,
efforts were being made
by influential pcople
- to obtain the repeal of
< the 21 years' purchase
clause. Ultimately,and
due mainly -to the
efforts of Lord
Thurlow, an Act was
passed in 1888 which, amongst other pro-
visions, extended the penod of security to the
companies from 21 to 42 years. The effect
of this concession was immediate and
manifested itself in the promotion of new
companies and applications for the neckssary
powers to supply clectricity in various areas.

Public Supply

Godalminig may claim to be the first place
in which a public supply was given, although
Holborn Viaduct was the first place in which
a supply was given for both public lighting
and for private houses. Both of these
installations, however, existed for only a few
years.

If consideration be given only to those
undertakings which have had a continuous
existence, then priority should be given to
Brighton. At first, the supply, which was
provided by a special type of dynamo capable
of delivering direct current at a high voltage;
was used for arc lighting only. All the arc
lamps supplied by any one machine were
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connected in series, so that the-same current
flowed through cach lamp. Soon, however,
Mr. Wright, the station engineer, devised a
s¢heme “for supplying incandescent lamps.
from the arc circuits. The supply was given
by overhead conductors, and thc system
continued until 1887, when: it was changed
over to single-phase alternating current,
generated at 1,800 volts, and reduced to 100
volts for the censumers by micans of local
transformers. Subsequently, a further change
was made, in 1891, when the municipal
authority started a system of direct Current
supply at 115 volts. Following the completion
of arrangements for the purchase of .the
origindl undertaking, the consumers werc
transferred to the mains of the corporation.

D.C. Systems

In most 6fthe earlier methods of distribution
adirect current supply was given, and, because
the incandescent lamps then available were
constructed for a pressure not exceeding 100
volts, the operating voltage of the systcm was
limited ro that pressure. The initial step was
to run- one or more pairs of main cablcs,
radiating from the generating station, and to
tap off from thesc wires_two conductors to
form a branch at the point where the supply
was needed. Across these branch wires were
connected “the  lamps or other consuming
devices. With this arrangement, the supply
to*each branch was independent of the rest,
but, with a common main and scparate
branches a fluctuation of voltage was
introduced, owing to alterations of current
flowing in the main cables. ~ In addition, a
voltage drop would occur proportional to the
current density and the length of mains. One
way to reduce this drop would be to increase
the cross-sectional area of the conductors, but.
this would mean increased capital expenditure,
apart from the difficulties involved in making
the change. A less expensive method would

be to install, in the first instance, mains

tapered in section. In other words, the section
of the conductor which, at the generating
station end would be the maximum, Wwould be:
reduced=by joining on mains of a somcwhat
less cross section, and, as the distance.from
the station end increased, conductors of a still
smaller section would be joined. This
method had the disadvantage that the
conductor at its smallest section would form
a path of high resistance were it ever necessary
to connect the ends of two pairs of radial
mains for the purpose of feeding back in the
cvent of a fault on a main near the station.
The introduction of incandescent lamps
capatle of operating at 200 to 220 volfs was a
useful step forward, because it enabled
distribution on the two-wire principle to be’
carried out at double the pressure, and with
half the current for the same power required.

Three-wire Distribution

In 1882, long beforc the advent of the 200
volts incandescent lamp, Dr. John Hopkinson
invented a threc-wire method of working,
and in the same year this method was invented,
independently, by Edison in America. In its
original application, the use of the third wire
was obtained by coupling together two
similar dynamos in series, the positive and

“the negative cables being connetted to the

outer terminals of the set, while the third or
middle wire was connected to the junction
of the two inner terminals (see Fig. 6). - If
cach dynamo were cdpable of generating

current at 100 volts, then the pressure between .

each outer and the middle wire would be 100
volts, and there would be 200 volts between
the two outer wires. With this arrangement
there are the advantages of working at an
increased voltage, with the consequent
reduction in the cross section of the cables,
and still retaining the low voltage lamps. Ifan
cqual number of 100-volt lamps, all of the
same rating, are connected between each of

NEWNES PRACTICAL .MECHANICS

220

the outers and the middic wire, then no
current flows back through the middle wire
to the generatoss ;” but there is certain to be
some condifion of loading when there are more
on one side than the other. If the load on'the
positive side is grcater than that on the
negative side, the difference between the two
currents will flow along the middle wire back
to the dynamo on the positive side; a similar

effect would thke place if the greater load was |

connected to the negative side. Sincc there
is current flowing through' the middle wire
only when there is an inequality or unbalance
of load, it is usual in practice to make its cross
scctional arca not more thah one-half of what
either of the two outers may be, although, in
some instances, a cross scction equal to
ohe quarter of that of an outer main has been
used. The connection of consumers is carried
out in such a manner.as to secure as perfect a
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Fig. 6. —Diagram of the direct-current three-
wire .method.

balance or cquality of load on the two sides of
the middle wire as possible.  Ordinarily,
consccutive consumers would be connected
alternately across the positive and the negative
sides, two-wire service being used. ®But for
large consumers a three-wire service would
bc used, the consumers’ wiring would be
divided into two independent circuits, as
nearly equal as possible, onc of the circuits
being connected between the positive and the
middle wire, and the ‘other berween thc
negative and the middle wire.

Five-wire Distribution

The next development was the introduction
at Manchester, in 1893, of the five-wire
distribation net-
work with 400 volts »l—‘
between the outers.
The distributers
would consist of five
wires, one of them
being the equivalent
of the middle wire

in the three-wire |[+230y
system. Service
connections could 4

be made on ecither
side of the middle
wire to givc 100 or
200 volts. . A con-
nection across the

extreme outers [ ——— 400y ———
would give the full . .
400. volts. This Fig. 7.—Diagram of

3~phase four-wire

system operated for
method."

some years in Paris,
and for perhaps a
lesser period in Manchester. It was a system
which gave great flexibility of distribution,
but it was also complicatcd, andgreat carc
was necessary for its operation and
maintenance.

A.C. System
Whilst many of the supply enginéers had
been developing the direct-current system of

distribution, others werc putting in networks
for alternating-current working. The
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pioneer system of alternating supply consisted
in running several independent alternators,
cach driven by its own-engine, the distribution
being usually effccted by a number of high--
pressure mains, from. which branches, or
services, were tapped off to feed small’
transformers fixed. on consumers’ premises.
This system was adopted-in 1889 by the
House-to-House Eiectric Light Co., Lid,
later to become rhe Brompton and Kensington
Electricity Supply Co., Ltd.  Single-phasc
current was supplied at 2,000 volts and
transformed down at the consumers’ premises
to 100 volts. A similar system was used at
ather places where the primary voltage was
1,000. As the system involved a large
capital outlay in small and inefficient trans-
formers, it soon gave way to onc in which a
tow-presswre network. was fed by - larger
transformers installed in substations.

Three-wire A.C. Distribution

A thrce-wire alternating-current supply ¢an
be given from two similar transformers, if
their primaries are both fed from the same
source, and their secondaries are connected in
series. The third or middle wire would be
connccted to the junction between the two
secondaries whilst the outer conductors would
be connected to the two remaining terminals
of the.combination. The same remarks with
regard to balancing the load applies as to the
direct-current system. About the year 1899
a.few 2-phase systems were being installed,
In general the method was to install two
groups of single-phase transformers .in a
substation, and to feed thc primarics of one
group from one phasc of a high-voltage two--
phase supply and to feed the other group from
the sccond phase._ 1)

The low-voltage mains, consisting of twi
conductors, were connected to the secondary
of the transformers and formed separate
single-phase circuits to which the consumers’
wires were connected.  To maintain, as nearly
as possible, a balanced load on the complete
two-phase system it was usual' to connect
successive houses to alternate phascs. The
introduction of the two-phase system pro-
vided means for the development of a more
satisfactory motor. If therefore, in a district
in which a single-phase supply had been
originally installed, there arose a considerable
demand for motive power, the change from
single-phase to two-phase could be cffected
without replacing any of the original mains.

Three-phase Four-wire Distribution

Early in 900 the three-phase four-wire
method of distribution” was being installed
for new supply areas, and in many instances
it has replaced cxisting. networks originally
put down to operate with three wires direct
current. . In this method the three line wires
are connected to onc end of the three secondary
windings of a threc-phase transformer, the
opposite ends of the same threc windings
being connected together ; this forms what
is called the star, connection.  The fourth
wite is connected to the star point, and,
together with the threc line wires, forms a
four-wire circuit from which a supply is
given to the consumers (sce Fig. 7). The
voltage between any one of the three-phase
wires and the fourth, or neutral wire, is
arranged to correspond with the normal lamp
voltage, usually 230 volts, whilst-the voltage
between any two of the phase wires would be
4/3 times this value, namely 400, (This
can be verified by drawing two lines of
equal length with an angle of 120 deg. between
them and measuring the length of a line
to form the third side of the triangle.)

All service wircs to domestic premiscs for
lighting would be connccted between one
of the phase wires and the neutral wire, but
for three-phase motors the three-phase wires
only are required.

(To be continued)
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Projecting Time on the Ceiling

An Ingenious Watch-stand' which Throws an Enlarged llluminated Image of a Watch and

HE object of this contrivance is to throw
an illeminated image of your watch,
] much enlarged, on to the ceiling, so
that as you lie ih bed wondering whethér it is
time to get- up, you can see the time with a
minimum of inconvenience simply by pressing
a pear switch, which may bé kept under the
pillow. This switch is connécted by means of
a yard or so of *“flex”” wire to the apparatus
(shown in Fig. 1), which stands upon a bedside
table. The watch is simply hung up on its
hook, and when the button of the pear switch
is pressed two small lamp bulbs, worked from
an ordinary flashlamp battery, shine on to the
watch. .
Focused on the Ceiling i
A lens arranged in front of the watch face
focuses a picture of the dial and hands on'the
ceiling, the light being directed upwards by
means ,of a mirror. Focusing is done by
sliding the watch support to and fro until a
sharp image is thrown on the ceiling; once
this is done the focus is always correct, unless
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its Time on the Ceiling

The Watch Support :

This is quite a simple affair. It is clamped
in position by means of a single bolt with a
knurled nut, and this bolt works in a slot in
the floor of the watch compartment so that
the watch support can be moved backwards or
forwards to its correct location. “A small nick
should be cut across the top edge for the chain
which hangs outside, this avoids detaching
the watch from the chain every night. Care
should be taken when fixing the hook that the
centre of the watch comes right opposite the
centre of the leris.

Two ordinary flashlamp bulbs are used for
illumination, one on each side. They should
be about halfway between the lens and the
watch ; if too close to the watch illumination
will be uneven, while if the lamps are too far

away the light may not be bright enough.

Two suitable screw lamp.holders can be
used, or you can fix the lamps as shown in
Fig. 2. This sketch _expldins itself, and the
arrangement is quite simple and effective. A
flat piece of bright tin screwed to each side of
the watch compartment, as shéwn in
Fig. 1, will make a good reflector and
improve the illumination.

// Tin reflector 2% 2"
Mirror ~ |/ N Wefen
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Fig. 1. —Secnonal views of the complete apparazus.

a watch of different thxckness is used, or
unless the distance to the ceiling is altered by

placing the apparatus on a higher or lower

table,

Wooden Casing and Lens

The body of the apparatus should first be
made of {in. wood to the dimensions given in
Fig, 1. If wood of 2 different thickness is used,
be careful to modify the dimensions where
necessary to allow for this. The sliding cover
for the battery compartment works in a
groove formed by tacking }in. wood on’to the
side walls, the space between two pieces of
the lin. wood forming the groove. Most
amateurs will find this easier than cutting the
groove.

For the lens use a small reading-glass
about 1lin. diameter and about 4in. focus.
Such a glass in a celluloid holder can usually
be obtained from a chemist’s shop. If one of
these is used the holder should be discarded
and the plain glass fitted into place, as shown
in Fig. 1, by means of four small clips of brass
or thin wood. The lens hole should, of course,
be slightly smaller than the lens.

The Mirror > L -

The mirror is arranged opposite to the lens
on the outside and is held in position by means
of the support shown in Fig. 3. This is cut
out of thin sheet metal bent to shape and
screwed into the required pasition. The
mirror itself should be cut to the correct
size—by means of a wheel cutter or a diamond
—after the support is screwed into place, and
held in position by means of the two lugs.

Fig. 2 (left).
~—How the
lamps  are

fixed.

Section of
botzom com-
partment,
showing
bartery con-
nections.

Lamp
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shown in Fig. 3, which are bent over the edge
of the mirror, as indicated. The mirror should
be of good quality flat glass—some cheap
mirrors have a more or less undulating

for screws

Fig! 3.—The metal bracker for holding the
mirror.,

surface, which, in this case, would spoil the
sharpness of the picture on the ceiling.

.Two terminals are required, and these
should be fitted into the position shown by
Fig. 1, while Fig. 4 is a part sectional plan
showing how the battery comnections are
arranged. The short brass strip from the
battery is bent so as to press directly on to one
terminal, while the other battery strip is bent
over to press against.a special contact plate.

Connections

Wiring up is the final operation. Use
insulated wire of about 22 gauge, and be
careful to scrape off the insulation at the
connections so that a good metal-to-metal

_contact is obtained. Connect a wire to each of

the brass angle pieces which press against the
central connections of the lamps, run these
wires neatly through the holes in the bottom
of the watch compartment, and connect the
other two ends to the contact plate shown in’
Fig. 4. The connections may be made simply
by pushing the bare ends of the wire under the
plate and screwing the latter down tightly.
Now connect a wire to each of the strips which
clamp the lamps in place (Fig. 2), and run
both of these wires to the terminal (outside
the battery compartment).

This completes the apparatus except for
finishing, and this is left to the reader’s own
ideas.

If it is possible to place the projector on
a permanent site, so much the better, as
the ‘operator then becomes used to looking
for the image on one part of che ceiling.
Don’t place it tight up against a wall.

Terminals
’

e
;|1~”|um|mn !
i h

{if \Im
I
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Photographing Trees |

Notes on Selection of Subject, Light and Shade,

OR the second of my series of
F “ specialised > subjects I have selected
one which has always had a particular
appeal to me, therefore the hints which I
now give you are of my own personal
experiences and feelings. = Although there
may be some with which you do notaltogether
agree, yet the reading of these notés may
give you a different outlook on one of Nature’s
special subjects which, hitherto, may not have
received much attention from you, probably
because you have not considered it from the
pictorial angle.

You who are fond of walking tours or
hiking excursions know that the reason why
you like this type of exercise or recreation is
that it gets you into the country, away from
‘“ bricks and mortar ” ; you realise that when
you are tramping through the fields or lanes
or over the hills you are witnessing an ever--
changing panorama made,up of items which
in themselves are things of beauty, and a
joy for ever. Itis not surprising, therefore,
that large numbers of amateur photographers
are keen walkers.

Nature gives us it3 own idea of colour
schemes, its true conception of harmony, a
correct rendering of perspectives and quite
frequently we can find perfect composition ;
with such a combination of the essentials we
understand the reason why so many more
spools of film are exposed on subjects in their
natural surroundings than on the artificial or
man-made objects.

Selection of Subject

We have to admit that there are many
times when it is quite impossible to reproduce
with a camera all that is seen with the human
eye, and there are also many occasions when
the camera will persist in secing more than
we wish it to ; we would like to avoid this or
that branch of a tree, that interfering bush or
old tree trunk, and what a pity that horse is
going the wrong way, or how very much
better if that path was not so straight. Yes,
the artist has a pull over us in this respect,
he can add or leave out anything he wishes ;
still, we are often tempted to try a “shot,”
hoping that something good can be made of
it when it reaches the enlarging stage. You
can, however, have the satisfaction of knowing
that when you have reached this stage of
discrimination in the selection of your subject,
you have made a very decided advance in
your hobby, and arc beginning to show a
knowledge in what to take and what not to,
and your results should soon be approaching
the 100 per cant. pictorial standard.

1 have heard it said that an amateur
photographer sees twice as much as his

companion who has no camera, and I would:

not hesitate to put the difference as much

more than twice, and to illustrate this point’

here is a true story. I was with a party of
about 30 ramblers, the time was late autumn,
and there were only about half a dozen
cameras on this occasion, but everyonc was a
real nature lover; I turned aside to look
more interestedly at a bush on which were
hanging 'some hundreds of Nature’s jewels in
the form of drops of moisture which were on
practically every point of each twig and on
three or four large spiders’ webs recently
woven. I got my camera in position for the
best lighting ; this took a few seconds only,
but spfficiently long to make the rest of the

party. curious as to what I had discovered.-

They tetraced their steps and everyone was

.

By JOHN J. CURTIS, ARPS.

thrilled at the beauty of the * fairy tree,”-and
the other cameras were soor making records
of this simple but beautiful piece of Nature’s
handiwork.

¢

Varieties of Trees
If T am ever fortunate enough to live near
a forest or a large wood where there happens
to be a number of various kinds of trees of a
good size, I am certain that nothing will

Autumn in the woods.

prevent me from making a photographic
study of them at different times or seasons
of the'year, spring, summer, etc., in sunshine,
mist and rain. I would want to capture their
moods, for I am told that it is possible to
detect every mood in trees. ' Presumably
one has to use a good deal of imagination, but
I pass on this idea for any of you to put into
operation, feeling certain that you will find it
a most fascinating addition to your hobby ;
besides proving a * specialised > subject to
work on, it will undoubtedly produce for you
a most interesting and instructive colledtion
of negatives not only for print-making but
for a rcally good lantern lecture.

Some few years ago there was a most
interesting exhibition in London of photo-
graphs of trees, mostly of single trecs, but it

. was surprising how very pictorial most of

them were, and yet not so surprising when
one really studies the subject; many of us
are familiar with one or more fine specimens
of old beeches, with thick, broad bases, and
trunks gnarled and knotted as a result of
old age. What a picture when the sun is in the
right direction for enabling the details of that
trunk to be captured by the camera. How
everyone admires the silver birch with its
grace and stateliness, and the fine lines of
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and Sky Effects

its branches and the twinkles which can be
seen when the wind catches its myriad of small
leaves ; what a camera study! Another
picture tree is the elm, especially when in
early leaf or when the winter has removed
all the leaves, and there is only the fine
lace-like tracery of its thousands of small
twigs ; what a grand sight is a row of elms,
heads erect and standihg in regular formation
up the hill. Catch this when the sun is sinking
and throwing long shadows
across the grass of the field,
or, if they look better from
the other side, get out early
and ‘“shoot” them with
the early morning sun. I
think any such row of trees
will make a picture of which
you can be proud. .The
oak is not, in my opinion,
such a photographic tree
as some others ; it%:ertainly
must be studied to ger it
at its best, and I think this
may be when it is fairly
full of acorns, and the
leaves just beginning to
turn. Somewhere in the
autumn is about the best
time, but I must agree that
in the spring when its leaves
are fresh, small and not toe
thick, it does look very
picturesque, but study the
lighting before making the
shot.

What about that most
popular. of trees, the horse
chestnut?  Singly or in
avenues it offers countless
opportunities ; in the spring
when its buds are just
bursting and then a little
later, you get the beauty
of those charming spires of
blossom cheering every-
body with the fact that
summer is close. A few
months later we find those
same trees with their fruit
balls and fewer leaves ready for further
films to be exposed.

We can go on adding to the list, but one
must say something about that period of the
year when it seems difficult to select any one
tree that is better than another. I is the time
when we wish to find our way into some fruit
orchard where every tree is a picture. How
can ‘We resist taking a cherry or apple tree
som ? You can take a single bunch
of the flower, a sprig or a branch or the whole
of the tree and you are certain of a result
that will give pleasure, and add charm to
vour collection of prints. This is also the time
of year when small fleecy clouds are quite a

gommon feature, and just what you want for

a background to that branch or spray of
blossom. Putan X2 filter on the lens to ensure
the small cloud being in the picture ; if you
would like something rather more decorative,
hang a piece of black velvet, your focusing
cloth will do, on the wall, and place the sprig
of blossom on this and then make the exposure.
If you. have -artistic taste in the arranging
of flowers in vases, you might secure some
very beautiful results with fruit blossoms.

Light and Shade :
To return to trees generally, you will find
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that it is essential to do some' experimenting
in order to .find the right light for giving a
true rendering of the tome wvalues of the
large range of colours, or shades of colour,
which are to be found in almost all trees;
you must not have heavy shadows void of
detail. Those exquisite details of light and
shade on the main trunk have got to be
revealed in your print, and do not take your
picture without some foreground, unless you
wish to give the impression that the tree is
growing in a small back garden. If it is a
large oak or cedar, then give it space, which
may mean [ooking around for another tree
to take, but I am sure it is a mistake to
attempt too much tree, and not cnough
ground.

If you are able to get the whole of the
tree into the picture, "be careful to study the
sky. I do not like bald skies, even for tree
studies, and I am sure you will prefer to have
a cloud just passing across the sky so that it
will help you to bring out the detail of those
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top branches. Here "again the 2X filter will
help you. )

I want it to be understood that I am
not too keen on the use of filters, because
I think that this subject is not sufficiently
understood by amateurs, and that the
tendency js to- overdo their use. Some of
you may have seen results which in my
opinion are the result of using a too deep
or wrong colour filter, as for instance a white
cloud overpowering all the other details of the
photograph, and backed by a terribly black
sky. Well, it may be pleasing to some, but 1
cannot imaginc any of our painter artists

-producing such a result.

Background ‘

I have suggested waiting for a small
fleecy cloud as your background, and I alsq
want to advise you not to be too keen on
getting every little detail perfectly needle
sharp. It is better to avoid strong lighting,
especially if you are surrounded with fairly

heavy and deep shadows. Then there is that
strong lighting which one sometimes finds'in
the background, due to a small clearing,
where the sunlight is stronger than st the
actual spot you are shooting; you must
be your own judge; but if the contrast is
very great, do not waste the film. In all this
class of work there must be no strong
contrasts, but rather a leng range of tones
from black, through the greys, to the white,
and if thesc are to be found in the subject,
and your exposure and development is correct,
then you will be certain of a good picture of
trees.

When judging a competition rccently I
was very pleased to note that quite a number
of the entries were tree subjects, but it was
certainly disappointing to see the many ways
in which the competitors had * missed the
boat”; some had ‘included figures, others
had not troubled to clean up the foreground,
and others through not noticing the light

. had got “soot and whitewash ” prints.

 The Story of Chemical Discovery

No. 21.-Modern Views on the Problem of Atom Structure and the Make-up of Matter

carliest records of human thought

and philosophy. For some strange and"
apparently intuitive reasons, thinkers of all
ages and civilisations seef constitutionally
fo have been imbued with the idea that
material things are not continuous but are
discrete or particled in their inherent
make-up. )

By this is meant that all existing matter
dges not, in its inner structure, form one
continuous medium but that it is essentially
an agglomeration of fine, ultimate particles
to which we nowadays refer as ‘‘atoms.”
Matter, it has always been believed, has
a “grained” structure,- not a smooth,
continuous one, if, indeed, the latter
were theoretically possible. ¥ ]

The old Greeks, and even the Hindus before
-them, taught that-matter is atomic in con-
stitution, that the atoms of material things are.
separated by void spaces, and they even went
so far as to advance the-theory that the atoms
of things are in a state of perpetual motion.

It was from these ancient ideas that Robert
Boyle, the seventeenth-century ‘“ Father of
Chemistry,” and, at a later date, the perhaps
still more famous John Dalton gave to
chemical science its working hypothesis of
atoms which resulted in the famous “‘ atomic
theory > upon which chemistry was and still
is, to a great extent, based.

John Dalton in the early part of the last
century considered the atoms of material
things to be round, hard, impenetrable par-
ticles which were eternal, indestructible and
more or less completely unchangeable. Atoms,
according to Dalton’s theory, were to be
imagined as ultra-microscopic billiards balls.’

The Dalton theory of atoms did good ser-
vice to chemiistry if only on account of the
fact that it served to emphasise the chemical
conception of an element, and the varying
ratios of an element’s combination or union
with other elements. It was, in fact, upon the*
Daltonian conception and “ laws >’ of atoms
that the vast edifice of our present-day
chemistry was reared. L ¢

’I‘HE history of atoms dates back-to the

Vortex Atoms ]

. Towards the conclusion of the last century,
however, there came a time when scientific -
thinkers were no longer entirely satisfied with
Dalton’s notions regarding the nature. of
atoms. Lord Kelvin, the famous electrical
sxperimenter, for instance, suggested that
atoms were anything but hard, impenetrablé

.arity of the atom, .

Lord Rutherford.

bodies. He put
forward his * vor-
tex ” theory of
atoms, which
theory practically
annihilated the’
supposed  solid-

for Lord Kelvin’s
atom was nothing
more thag a mere
whirl or vortex in
the ether of space,
a mere *smoke-
ring ” intheether.
Since the ether
was considered to
be absolutely
frictionless, this
vortex motion,
after having been
once set up, would
persist for ever,
a condition which,
according to Lord
Kelvin, would be
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sufficient to account for the assumed in-
destructibility of the chemical atom.,

Lord Kelvin’s atom had a few earnest
believers, but, on the whole, the. Kelvin
‘“ yortex ”’ theory was far too unsatisfactory
for the chemists, and for even the physicists.
of the day, so that, for want of something
better, most of the Victorian scientific workers,
and particularly the chemists, stuck resolutely
and determinedly to their traditional concep-
tion of the Daltonian and the pre-Daltonian
atom.
~ As far, back as 1815 an English physician
named Prout put forward the theory that the
atoms of all the different elements were formed
by a peculiar condensation of hydrogen atoms.
Hydrogen atoms, on Prout’s theory, were the
real, ultimate atoms. The atoms of the other
elements, as, for example, the atoms of lead,
copper, tin and iron, were all agglomerate
groups of hydrogen atoms. ’

Many experimental facts proved Prout’s
hypothesis to be untrue, yet, to us moderns,
the theory is of great interest if only in view of
the fact that it manifested the idea of there
being one basic form of matter throughout the
whole gamut of the chemical elements.

When, about 1896, the first radio-active
substances were discovered and, closely follow-
ing them, the electron was revealed, it came to
be seen that, despite the non-validity of

The cyclotron.  .An electro-magnetic machine of high power for producing
artificial radio-active aroms. 3
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It embodies a

An atom of beryllium metal.
central nuclews having four electrons revoluving
round 1t in the wmanner shown.

Prout’s theory, the atoms of matter do really
contain at least one basic constituent, for it
was quickly ascertained that the electrons
which were derived from widely varyihg
chemical elements were all the same in
properties. That is to say that such electrons
were all almost inconceivably minute fast-
moving particles of negative electricity, which,
owing to their very nature, had properties
peculiarly their own.

The discovery of the radium elements gave

the final blow to the Daltonian theory of atoms _

as being hard,_solid, billiards ball-like bodies.
It hecame apparent that electrons are actually
particles of negative electricity which are
divorced from matter, and that small, indeed,
as the atoms of matter are, the electrons are
still very much smaller.

Atomic Dimensions

To take a concrete instance. The weight
or, rather, the mass of an electron is 1/1,800
of the mass 6f a hydrogen atom. Yet, under
normal conditions of pressure 'and tem-
perature, the’ diameter of a single hydrogen
atom is about one hundred-millionth of a
centimetre, its weight being rather consider-
ably less than one millionth of a gram.

Here were some tangible facts, derived
from conclusive experiments which John
Dalton had never even dreamed of. Atoms
could be measured, and they had been proved
to contain within them electrons which -are
particles of negative electricity. .

But because experiments showed clearly
that atoms are perfectly neutral bodies it was
only logical to conclude that, in addition to
electrons, atoms must contain particles of
positive electricity to neutralise the electrons,
or negative particles.

This was the reasoning uporf which Lord
Rutherford had worked when, in 1911, he put
forward his modern theory of the chemical
atom. According to this theory, every atom
is composed of a central nucleus which
consists of one or morc particles of positive
electricity, or.protons, as they are called.
Around the central nucleus revolve at high
speed and at varying distances the atom’s
complement of electrons, just ‘as the earth
and the remainder of the planets rotate
regularly around the sun.

Indeed; to a large extent, the sun and the
planets present the Rutherford model of the
atom upon a gigantic scale. .

The central nucleus of protons, according
to the Rutherford theory, embodies almost
the ‘entire mass or weight of the atom,
for the revolving electrons are- practically
weightless.

The simplest atom, that of hydrogen, is,

made up of a central nucleus of one proton,
around which revolves one electron.
atoms of the chemical elements become
progressively heavier the number of protons
in the atomic nucleus increase, with a
corresponding increase in the number of
revolving electrons. Thus, an atom of
helium has two protons and two revolving

As the

An atom of helium. It comprises a céntral
nucleus with two planetary “electrons.

electrons, whilst an atom of lithium contains
three protons and three electrons. Eventually,
we have the element uranium, at the bottom
of the list of elements, the atoms of which
metal each have 92 protons and 92 electrons
revolving in complex orbits around the
atomic nucleus. 9

Professor Langmuir, the American tReorist
of atoms.

Such, in the main, is the Rutherford
theory of atoms. Whatever its deficiencies
may be, it serves to show us that, unlike the
Daltonian atom of hard, ‘impenetrable pro-

‘perties, the actual atoms of matter, although

they are extremely stable and enormously
strong in a mechanical sense, are definitely
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anything but hard and impenetrable. Indeed,
modern knowledge has revealed the fact that
the greater part of the atom is mere empty
space, and nothing else. "The atom’s pro-
perties of weight and mass reside in its small
but heavy nucleus, whilst its chemical pro-
perties are formed by its system of revolving
clectrons. .

Lewis-Langmuir Theory

Two American chemists, George N. Lewis
and Irving Langmuir, put forward an,
alternative theory of the atoin which has
received a good deal of attention. According
to these workers, the atom contains a nucleus
of protons, whilst the electrons are placed
around this nucleus at given points on con-
centric imaginary envelopes or shells, These
electron * shells ”” comprise imaginary planes
or layers upon which the electrons exert their
influence. The various electrons are not
in rotational motion, but they are capable of
oscillating or vibrating about the points
which they occupy.

Just as the Rutherford conception of the

atom is a kinetic one, the Lewis-Langmuir
atom is a static or a stationary one, for in the
latter atom the constituent electrons are
considered normally to be in a state of rest.

The Lewis-Langmuir atom is particularly
the chemist’s atom, for it accounts very
satisfactorily for the “ valency * or combining
powers of various elements. Nevertheless, it
is improbable that the Lewis-Langmuir theory
gives us a perfectly true picture of the real
atom, since it fails to account for a good deal
of observed radiarion phenomena associated
with atoms.

A much simpler type of atom has mare
recently been put forward by Erwin
Schrodinger, a German.  The \Schrodinger
atom has a nucleus of protons or positively-
charged particles of electricity, but, instead
of having the outer electrons revolving around
this central nucleus (as in the Rutherford
atom) or vibrating in concentric “ shells ”
or planes (as in the Lewis-Langmuir atom),
the Schrodinger electrons spread out and
surround the nucleus with a sort of * mist
or atmosphere of negative electricity, pretty
much in the same manner as the atmosphere
surrounds the surface of our earth.

Just as the earth’s atmosphere is densest
near to the surface of our globe, so, according
to Schrodinger, the electron “ mist » is densest
nearest to the proton nucleus of the atom.
This density gradually decreases until the
<electron ‘“ atmosphere ”’ of the atom tails off
into nothingness.

The Schrodinger atom is the nearest
approach to the ancient idea of atoms, for,
according to Erwin Schridinger, the atom.
vibrates ,as a whole, the smaller the atom,
the greater being its rate of vibration.

This, one of the latest conceptions of the
atoms, is by no means a forced notion. Nor,
for that matter, can it-be considered to be
far-fetched, since, despite greater simplicity
of construction, the Schridinger atom to a

Lord Rutherford’s idea of a\ lithium atom.
It comprises a central nucleus with three
: revolving electrons.
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Rutherford’s hydrogen atom.
Fgmral positively-charged nucleus having one
negatively-charged electron revolving round it

It consists of a
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large extent fulfils the many exacting demands
.of both chemical and physical science.

It is, of course, improbable that, with
Schrodinger’s ideas, we have had the last
of the atom theories. It may be that the true
solution of the problem of atom structure
will remain for ever unattaindble. On the
other hand, a greater degree of elucidation
of the problem may come suddenly, and from
some unexpected direction. ' Considering the
almost inconceivable minuteness of atoms, it
is rather a matter for surprise that we know
anything definite about them at all. The

smallest particle visible to the average human
eye is about a hundredth of an inch in length.
Nevertheless, in such a length there could
be laid in a row, like a line of pennies, no
approximately four
atoms.

million
fact is

fewer than

medium-sized Such a

Theoretical diagram illustrating the iuner
make-up .of ain atom of-calcitm, according to
the Rutherford theory.
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capable of mathematical or, rather, of simple
arithmetical demonstration.

sotopes

With the ‘increasing knowledge of atoms
which was brought about by chemical and
physical science came, some years ago,
the discovery that the atoms of any one
clement need not necessarily be all alike.

Take, for example, the gas chlorine. This,
for many yecars, had becn known to have an
atomic weight of 35.46, which means that
chlorine is 35.46 times heavier than hydrogen.

By means of certain physico-chemical
systems of great complexity it was discovered
by Dr. F. W. Ashton, of Cambridge, that
many chemical elements, such.as chlorine,
could be separdted into two or more com-
ponents. Taking the case of chlorine gas
as an example, it became apparent that there
exist two chlorines, the first of these having
an atomic weight of 35 and the other possessing-
an atomic weight of 37. Both these types of-
atoms possess identical chemical properties,
but one is heavier than the other.

Such individual types of atoms are called
tsotopes.  Ordinary chlorine gas having an
atomic weight of '35.46 is, in reality, a mixture
(in the proportions of 4 to 1) of the lighter
and the heavier chlorine isotopes. Normally
the isotopes of chemical elements are insepar-
able, and it is only by dint of applying tedious
and complicated methcds that a partial
separation of such identical elements of
different atomic weight can be effected.

. Elements, such as oxygen, which have no
isotopic forms, are nowadays termed ‘‘ simple
elements.”” Those which, like chlorine, are
composed of atoms of identical - chemical
properties but of different weights are known
as “ complex elements.”” In some instances,
as many as six or seven isotopes of the same
element can ecxist. Hence the recognised

atomic weight of such an element is neces-
sarily merely an average of the atomic weights
of .all the isotopes of that element. -

Modern. notions concerning the structurc
of atems, together with the introduction of the
conception of chemical isotopes have, to some
extent, greatly complicated the picture of the
atomic world which is presented to the
present-day chemical student and inquirer.
Yet the age-old theory of the essentially
“ grained ” or atomic structure of material
things persists as strongly and as vividly as
ever in modern science. It is with regard
to the make-up of the individual atoms of

‘matter that scientific and chemical theories

continue to evolve themselves. The funda-
mental principle upon which matter is made
up is as much taken for granted nowadays
as it was thousands of years ago. It is upon
the details of the question that ‘modern
chemical philosophers differ.

the as

conception . of
embodying a central positively-charged nucleus
having an electron ““ mist” surrounding it.

Schrodinger’s atom

[tems of Interest

Carpet Sweeper for Lawns

?VIORE than one method has been thought
1 out with the purpose of keeping lawns,
bowling greens, golf courses and other places
free from litter. An elementary practice -is
carried out by means of a stick with a sharp
point. This spears leaves and wayward
paper, which are placed in a basket. The
process obviously is a long and tedious one.
There is on record an appliance composed
. of‘a frame with metal scrapers and a brush
which can be adjusted to an angle from the
ground. The contrivance is drawn by means
of cords, the metal scrapers collecting, and the
brush sweeping up leaves and other litter.
A new invention of this type has a row of
prongs downwardly projecting from a back
strip fitted with a long handle, in combination
with a lengthy brush also projecting towards
the ground. The brush has a back strip
connected to the first named back strip..
- As a consequence, the brush trails behind the
row of prongs, acting with them simul-
taneously. The prongs comb the grass and
bring” the litter to the surface. They also
draw out coarse or wiry blades, and the
trailing brush catches and pushes before itthe
blades and litter, while the prongs are loosen~
ing more of the same in front of the brush.
Preferably, the brush is arranged at an.
elevation higher than the ends of the prongs.
This is effected to enable them to penetrate
the carpet of grass, while at the same time
the brush sweeps along the surface.

Making Elint Wheels

NOWADAYS, to combat the shortage of
both matches and lighters, many people
make their own petrol lighters. No difficulty

is usually experienced until it comes to the
flint wheel; but here the trouble usually
begins. After several experiments I adopted
the following method :

A piece of silver steel, or similar 1 per cent.
carbon steel, is turned down to a diameter
slightly less than that finally required, the
requisite hole is drilled and the wheels are
carefully parted off to length. My own wheels
are }in. dia., and }in. thick and are drilled fin.
to take No. 16 s.w.g. A piece of brass rod,

or similar material, is now acquired, and a

slot is cut in one end as shown in the
illustration, slightly wider than the flint

wheels. The slot may be cut by using two
2 Fune
16 S.C. wire i | e |
? ; (‘l
. ]
klv = - 5 ilQ
o
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Sectional” view of fig arrangement for making
fline cwheels.
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hacksaw blades simultaneously, and finishing
with a ward file. A f%in. hole is next drilled-
through as shown. Now the brass rod is
gripped in the vice, and the wheel inserted
in the slot by a temporary wire spindle, as
shown. *

Next, a new, or fairly new, well-cut
second-cut file is laid on the wheel, and, under
steady pressure, is moved to and fro, the
pressure being maintained on both strokes.
After a few strokes the wheel is cut with
well-defined teeth of better form than those
produced by knurling. .

For heat treatment, the wheel is threaded
on to a piece of wire and heated to a bright
cherry red (760 deg. C.), whence it is quenched
in oil. No tempering-is necessary. Specimen
dimensions are given-for guidance—D. B.

Mechanical Haymaker

IN a few weeks we shall be preparing to

make hay while the sun shines, and it is
opportune to note that there has recent’y
been accepted by the British Patent Office
an application relating to an improved
haymaking machine, which is capable of
performing three different operations. It
spreads cut grass,- turns about the spread
grass, and afterwards gathers the dried grass
to form swaths.

The machine comprises rotatable tine
fork carriers mounted on a common axis,
and adjustable into three different positions.
In two of these positions, the planes of
rotation of the tine fork carriers are oppositely
inclined in relatian to the axis, and, in the
third position, the planes of rotation extend
at right angles to the axis. ;
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Victo: n the D [
Incidents in the opening phases of the 8th Army’s victorious drive across the Libyan desert, when the remnants of
the Ger‘nan Panzer divisions .were chased afd rounded up by British armoured columns.

‘

The remains of a German Mark IV tank after the
Royal Engineers had finished with it, and (on the
right) one of the many knocked-out enemy field
guns found by advancing 8th Army troops.

Curiously enough the enemy left the electric
power station intact at Appolonis, and it is here
seen (below) being run by native workrs.

The extent of the defeat, and the enormous destruction

of Axis tanks and other equipment were apparent to the

British troops as they advanced through territory that was

recently in the hands of the enemy. The illustration

below shows a German 88mm. gun found abandoned
near the coast road west of Alamein.

Much of the desert is rocky, and explosives have to be used
before the guns can be safely placed. The illustration (left)
shows a sapper placing awmmona! in a hole for blasting purposes.

www.americanradiohistorvy com
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MASTERS OF MECHANICS

No. 84.-Oftto Lilienthal, the Pioneer of Glider Construcnon

TTO LILIENTHAL has been called
O “The Father of the Aeioplane.”
Whether he is legitimately entitled to

such historic priority is a matter which is open
to discussion, since Lilienthal himself never
actually flew in a power-propelled aircraft.
Nevertheless, this individual was certainly the
aviation pioncer who, perhaps more than
anyone clse, paved the way for the first
power-driven flights, because it was upon
principles gnunciated by him that the pioneer

Lilienthal with one of his early air-frames.

inechanically-propelled ’planes were designed.

Because Lilienthal never succeeded in flying

a power-driven aeroplane, his memory has

—~suffered an unjustifiable degree of eclipse.
But no greater enthusiast in the cause of
human flight ever existed than the German,
Otto Lilienthal. He was a man who spent
practically the whole of his life in fundamental
research into the question of aerial flight, and,
had it not been for an unfortunate, and a
purely chance, accident, to which he
succumbed, it seems highly probable that
he would have successfully made the first
human flight in a mechanically-driven aero-
plane several years before this feat was actually
accomplished by the famous Wright brothers
across the sand dunes at Kitty Hawk,
California, on that memorable December 17th,
1903.

Otto Lilienthal was born on May 24th,
1848, at Anclam, Pomerania. From his early
boyhood he seems to have been fascinated by
the then unsolved problems of humag flight.
His brother, Gustav Lilienthal, harboured a
similar enthusiasm, and, while snll at school,
the two lads built for themselves a set of
fabric wings, which they fastened to their
arms, and by means of which they attempted

 to glide through the-air after running down a
steep incline. These wings were based upon an
carlier design formulated by an experimenter
named Besnier, who_ lived in the sixteenth
century. They were, of course, completely
unsuccessful.

Franco-Prussian War

In 1864, Otto Lilienthal entered the
Potsdam Technical School to be trained as an
engineer. From that institution he proceeded
to the Berlin Technical Academy. He was in
his third year at that college when the
Franco-Prussian War of 1870 broke out.
Otto Lilienthal volunteered for service, and
took part in the siege of Paris.

* After the conflict had ended victoriously
for Germany, Lilienthal obtained a number
of posts in various engineering shops in

Berlin.
machine shop of his own, and specialised in
light precision engineering. He evolved a
particularly compact form of lightweight steam
engific, and hc invented a type of marine
signal which brought him, as a reward, the
official Silver Medal of the State.

After the Franco-Prussian conflict of 1870
Gustav Lilienthal appears to have lost all
practical interest in the solution of human
flight. At all events, he relinquished aii
experiments, so that it was’
entirely alone, and practically
unaided, that the more enter-
prising brother, Otto Lilienthal,
embarked upon a course of
spare-time studies, which, at
that time, centred chiefly
around the close and scientific
observation of bird flight.
Gradually, and with almost
infinite patience, Otto Lilienthal
garnercd information relating
to the behaviour of birds in
the air. He noted their
automatic responses to ever-
changing air-resistances, and
particularly did he study, by
means of their observation,
the properties of wing-like
surfaces in rclation to air
currents.

Almost from his boyhood
days he seemed intuitively to
have realised that the solution of the
problem of human flight must come mainly
from a scientific investigation of the most
fundamental aspect of the question, to wit,

ot 1

Otro Lilientha! naking a landing with his
biplane glider.

that of the design of the air-frame which
was to be made to"travel through the air.
He did not, as others before him had done,
endeavour to fit an engine into an air-frame,
and then proceed to find out what might
happen in practice. On
the contrary, Otto
Lilienthal  concentrated
upon evolving a practic-
able type of air-frame,
which, after it had been
thoroughly tested out and
passed. as satisfactory,
could then have a power
unit incorporated into it.

The Flight of Birds

In 1889, Lilienthal
published the results of
his observations of bird
flight in a pamphlet en=
titled ‘ The -Flight of
Birds as a Basis for the
Art of Flying” The
pamphlet was an historic
one. It constituted the

WWW._americanradiohistorv com

Finally, in or about 1880, he set up a,

artificial hill near Berlin.

first really scientific onslaught on the problem
of human flight after centuries of mere
imaginings on the part of various would-be
aeronauts.

He experimented with the lifting powers
of various types of plane surfaces, and he made
the fundamental discovery that the lift given
by a curved or cambered surface is
considerably greater than that produced by a
perfectly plane:surface.

In 1890, Lilienthal finished with his
preliminary theorising. He got down to
practical work, and in the following year
(1891) he successfully completed his first
scientific glider. The framework of this
device was'composed of willow rods which
were covered Wwith stout cotton fabric. The
total wing surface of the craft was about
100sq.ft.

Lilienthal fastened the glider to himself by
dint of pushing his forearms through padded
tubes and by clinging tightly to a wooden
cross-bar. In this manner he transported
himself through the air with the glider above
his shoulder-level and with his legs dangling
more or less perpendicularly below him.

At first lie got into the air by jumping off a
strong spring-board placed at the top of an
incline. Some months later he began to make
use of convenient hills, and,. finally, in 1892,
he had constructed near Berlin an artificial
hill or conically-shaped eminence some
soft. in height, which was thrown up with
earth and rubble dug out from the bed of a
nearby canal.

The first scientific glider flights met. with
immediate success. Lilienthal was rewarded
for his years of patient study of fundamental
flight principles by finding that his glider
behaved quite reasonably in the air, and that
it showed all the characteristics of air-
worthiness which he had expected.

After a féw initial trials, Lilienthal found
himself readily able to traverse distances of a
hundred yards under good wind conditions.
Thenceforward, his aim became that of
endeavouring to 1mprove the stability of his
machine. This he effected, at first, by moving
his body backwards and forwards or to
and fro whilst in the act of gliding. Such
actions, according to Lilienthal, rapidly
became instinctive ones on the part of a
glider pilot, and were similar to the instinctive
balance of a bicycle rider.

Enter the Biplane

By changing the centre of gravity of his
gliders as a result of the alteration of body
position whilst in the air, Lilienthal found

Lilienthal about to commence a glide from the swmmit of his

(1895.)
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that he could to some extent make the glider
steerable. Then, in order to extend the range
of his glides, Lilienthal discovered that he
wanted a greater lifting surface. This he
attempted to effect by increasing the area of
his glider wings, but it quickly became
apparent to him that there existed a very rigid
limit to which this extension could be taken.
Therefore, he- hit upon the idea of having
two relatively small planes, the one situated
above the other—thereby introducing in a
practicable form ‘our present-day principle of
the biplane. . *
Says Lilienthal, referring to his * biplane ”
-flights :—

“The flights undertaken with such
double-sailing surfaces are remarkable for
their great heights. I often reach positions
in the air which are much higher than my
starting-point. At the climax of such a linc
of flight I sometimes come to a standstill,
so that.] am enabled while floating to speak _
to the gentlemen who wish to photograph
me regarding the best position for the
photographing. At such times I feel
plainly that I would remain floating if I
leaned a little to one side, described a
circle and proceeded with the wind.”

. With increasing experience of glider flights,
Lilienthal perceived that the motions of a
pilot’s legs or body were not sufficient to
stabilise the glider to the -extent which it
required for relative safety. Something ¢xtra
was enecessary, some additional control plane
which could be operated by the pilot in order
to bring the glider back to normal position
after it had encountered a sudden gust of
wind.

The Tail of the Aeroplanc

For the purpose of effecting this require-
ment, Lilienthal devised a couple of smaller
planes which he affixed by stays to the rear
of his machine. Thus came into existence
the ““tail ” of the future aeroplane.

At first, Lilienthal controlled these rear
planes by means of movements of his head,
but, later, the controls were operated by the
arm movements of the pilot.

It was - Lilienthal’s avowed intention to
proceed with the design and construction of
a power-propelled glider immediately after
he had satisfied himself as to the practical
airworthiness of his ordinary gliders. The

- . - ¥ T

Gliders'leave the ground before their towing

- assertions

*plane, and’ here,

petrol engine at that time was‘not sufficiently
developed.-to be applied to aircraft powering.
The steam engine, despite the ideas and
of other inventors, was, in.
Lilienthal’s - opinion, -an impossibility for
aerial power flights. What he intended to
try out was a form of *“ carboni¢ acid motor,”
that is to say, a motor actuated by gas
expansion, the * working >’ gas being carbon
dioxide (carbonic acid gas) contained .in a
liquefied condition in a.small, lightweight
steel cylinder.

Alas, however, Lilienthal never got to this

greater number of which took place from his
own artificially-constructed ““ hill’ near
Berlin, -If he could have conducted his
experiments secretly in a back room, he
would have done sg, but . of _necessity
Lilienthal’s laboratory comprised his soft.’
conical hill or eminence outside Berlin,
together with the air surrounding it, a testing-
ground which was open to the observations
of all comers.

Lilienthal had a kindred enthusiast in
England, one Percy Pilcher, who carried
out his experiments until he, too, met his

A modern-glider in =
flight, just after
being launched.
Note the team in
the foreground with
the towing rope.

stage of his programme, although he made
active preparations for .it. He ' actually
constructed a large glider which, at a later
date, he intended to * power” and thus to

realisc mechanical flight, but for some reason -

or other he became dissatisfied with the
steerability of the machine. The glider was
stabilised by means of a light form of tailplane
worked by the pilot’s head, and it was on
August 9th, 1896, wHilst testing this machine,
that Lilienthal apparently became confused in
his movements in the air, as a result of which
he crashed heavily from a height of s5oft.
He sustained a fractured spine and other
severe injuries from which he died the next
day in a Berlin.hospital. Many people called
him a madman,-but in reality he was one of
Science’s martygs.

Two Thousand Trials

All told, Otto Lilienthal made considerably
more than 2,000 successful glider. flights,’ the

|

death in a similar manner. As a result of
Lilienthal’s trials (and also of Pilcher’s) it

-became difficult for thinking people to scoff
‘at the possibility of mechanical flight,- since

thése pioneer glider trials proved so con-
clusively the practicability of sustaining a
heavier-than-air machine in -motion in the
atmosphere. T

Otto Lilienthal, in fact, ushered in the era
of controlied human flightt He reduced
gliding flight to regular practice. And it is

-noteworthy that no less than seven years

after his death Wilbur and Orville Wright,
the first men to fly under mechanical power,
acknowledged that they had closely followed
Lilienthal’s designs and principles in the
construction  of their aeroplane and that
they had duly profited by his work.

Indeed, not merely the brothers Wright,
but many other early airmen owed a debt
to Lilienthal, which in some instances they
hardly troubled to acknowledge. : -

o -

at the U.S. Army Air Forces’ Glider School at Ebmira, New York, they are

clear of the ground, riding higher than the plane.- They take-off after a run of about 500 Seet while a tow-plane needs a run of
-about 1,000 feet. In flight the gliders remain slightly above the level of the tow-plane, with nose a little down to maintain lift.
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Figs. 22 to 24.—Principle of the clown on,
ladder toy.
Toy See-saws
VERY reader will have seen the see-saw
novelty illustrated in Figs. 20 and 21.
In this toy, which is merely symbolical
of many variations, the action imparted by
an inclined plane is allied to that of a rotating
spindle to which the figures are attached.
For example, in Fig. 20 is indicated a rod
carrying two acrobats, and also a central
spindle on which the arm and figures are
accurately balanced. By depressing one of
the figures the arm will steady itself for a
fraction of time, and then, as the arm tends
to return to equilibrium, the spindle. will
slide down the incline plane. These revolutions
are repeated until the spindle reaches the
bottom. Fig. 21 is an adaptation of the same
idea. Here an upright having arched sides
is engaged by two pins in-the arm of the see-
saw. Each arc is described from the point of
intersection of two arcs on the opposite side.
The arm is, of course, provided with suitable
straddle pieces to pass eover the upright
standard.

see-saw  action

the

imiparted by iuclined plaves is allied to that of

a rotating spindle to which the figures are
attached.

Fig. 20.—In 1this toy

The Ladder and Clown Toy

It is not known when the toy illustrated
in Fig. 22 was first produced. It is certainly
over a century old. It will be seen that a
clown is attached to a rectangular block of
wood, having slots cut in it, as shown in Figs.
23 and 24. It will be understood that the
rungs of the ladder must be of such a section
that they easily slide into the slots, and the
distance between rungs needs to be carefully
gauged. It will be noticed that the slots
have a circular hole at each end, and the

Fig. 26.—An optical illusion. toy.
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Toy Manufacture:

rungs should be made of such a width that
they will turn easily in these holes. When the
clown 'is placed on one of the rungs it will
rumble in a series of somersaults; one rung at
a time, until it reaches the_bottom of the
ladder. -+ Practical instruction on a typical
ladder toy is given. later.
Novelty Money-box

The figure of a clown-is a popular figure
to employ in working toys. The money-box
shown by Fig. 25 has a clown suspended on a

Further Methods of Operation,
(Continued from page 199,

man continuously - raising the bottle to his
mouth.

Quite ‘a number of such novelties can
rapidly be devised. For example, the bird
in the cage (Fig. 28). A more rapid and

Fig. 21.—An adapration of the same idea
Here an upright having

shown in Fig. 20.
- arched sides is used.

swinging pivot. Abovethe point of suspension
is a pocket sufficiently large to accommodate
half a crown. When a coin is placed in this
pocket, the clown will capsize, and the coin
drop into the box below, the clown then
returning to normal position.

Simple Moving Picture Devices
Under various names,such asmetamorphosis,
zoetrope, and thaumatrope, a number of

Fig. 27.—How to lay out the novelty shown
“in Fig. 26.

interesting novelties, which really were
precursors of the modern cinematograph, have
been produced. Figs. 26 .to 30 show the
simplest of these. Here the figure of a man is
shown to be  drinking out
of a 'bottle; a circular
disc of card has on one

|
{
‘Fig. 25.—The figure on the

money-box will deposit a coin
in the money-box benzath.

realistic action can be imparted by connecting
a loop of elastic to the card and connecting
the string to the elastic. The zoetrope or
thaumatrope is clearly indicated in Figs. 29
and 30, showing twe forms. Here a series of
figures illustrating progressive movements
are drawn at regular intervals on the inside of
a slotted and open-ended cylinder, mounted
on a suitable base in such a way that the
cylinder can be spun. By sighting through
the slots the sequence of movements will
appear to be continuous ; thus a dog can be
shown as chasing a hare, and so on by this
means. -

The Simple Buzzer .
Figs. 31 and 32 show the simple buzzer.
This consists of a disc of tin with two holes
in centre, through which a loop of string is
passed. Upon twisting the string and alter-
nately pulling on the string and releasing
the pull on it, the buzzer will continue to
spin indefinitely. An improvement on this
idea is shown in Fig. 32, where three cards
are connected to a fourth and larger disc.
When this is spun in the same manner as

side the picture of a man,
and on the other the arm

carrying the bottlee A

string is attached to each

side of the card, and when
twirled between the fingers
the card
give

will rotate and

the illusion of the

www americanradiohistorv com

£ Fig.' 28.—The “ bird-cage
optical illusion toy.

Fig. - 29.—Omne form -of
thawnatrape or zoetrope.
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and Constructional Details
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the buzzer a very puzzling spinning effect
results,

A Metamorphosis

_A little idea which works on the same
principle as the zoetrope and the thauma-
trope, already referred to, is illustrated in Fig,
33. Here a scries of pages, each containing
an illustration, slightly differing, but forming
a successive series, are rapidly released from

Fig. 30.—Another form of thawnatrope.

contact with the thumb. By persistence of
vision the pictures will appear to be moving.

Glass Bowl Ilusions

We have all seen the two bands of tin
mounted on an Archimedean screw, which

Fig. 37.—A navel rvocking iuotion device in
which the horse travels forward and appears
1o vault.

are rotated by a bobbin, giving the illusion of
monster bubbles. These are illustrated ‘in
Fig. 34, while Fig. 35 shows an elaboration
of the idea where a small goldfish is added to
give-the illusion of a fish swimming in a bowl.

Rocking Motion Novelties

Quite a2 number of thess devices can
be devised by following the schemes indicated
in Figs. 36 to 42. In Fig. 36 it will be seen
that the grotesque animal has spindles passed
through its fore and hind legs, and these

tigs. 39 amd 40.—By pulling on the cord passed through a wive sidple in the
icckey’s head, a galloping motion is given to the horse.

spindles are mounted eccentrically in the
wheels. When the toy is pushed along, the
animal will appear to be galloping. Fig. 37
shows an improvement on the toy rocking-
horse idea. A horse is mounted on a little
carriage running on a rocking track; the
horse is thus capable of the dual motions of
rocking, and, apparently, galloping forward.
Fig. 38 is a development of this idea. By
pushing on the back of the device the horse
1s made to appear to gallop. In Figs. 39 and

AN

Fig. 32.—A more complicated application of
the buzzer principle in which three or move
discs are used.

40 is shown, in two positions, a jockey mounted
on a racehorse. It will be seen that the
legs are mounted on wire cranks. By pulling
the cord attached to the jockey’s head, action
is imparted to the figure. Figs. 41 and 42
show. the clements of the galloping ass.
The hindquarters
of the animal are
hinged and the
action of pulling on
the cord artached to
the hat supplies the
motion. 5

Walking Figures Fig. 31.—A
One system of buzzer.
making a walking
doll is shown in
Fig. 43, where a
series of feet are
mounted concen-
trically round a
pivoted drum
secreted inside the
skirt of the doll
When the doll is Fig.
pushed along by dog
means of the
handle, the action
of walking is well
simulated. Typical walking toys operated by

stiple

36.—A « leaping
novelty. The
spindles  pass through
the wheels eccentrically.

means of inclined planes are described later.

Cranked Wheel Toys
Figs. 44 and 45 are typical

iple  whistling
. Motion 15 imparted by
twirling the 1wo strings.

Fig. 33.—A metamorphosis.  In this device a

series of related movements are drawn on each

leaf of the book, and when these are flicked

rapidly past the finger, continuous or ““ moving
pictures are obrained.

Fig. 38.—A development of the idea sketched
e Fig. 37.

examples of toys having cranked axles; the

crank is usually connected to some part or

parts of the figure: so that when the toy is

ﬂ>

Fig. 35—*The
fish-in-bowl”
novelty. Here per-
sistence  of  vision,
Fig. 34.—° Bubbles” when the ring is
are formed when the revolved, provides
loops are spun by the illusion of a fish
means of the Archi- swimming in a bowl
niedean bobbin. of water.

pulled along, motion is impar(ed to it. This
idea lends irself to infinite variations.

www americanradiohistorv com

Figs. 41 and 42.-—-—T-!1e gallopj}zg ass, the hindquarters of
whieh are hinged. The action of pulling on the cord
attached to the “hat supplies the mation.
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Fig. 43.—A simple idea for
making a walking doll. When
the doll is pushed along by means
of the handle, the action of
walking is hmitated.

example

The Use of Springs in Soft Toys

Some attractive soft toys can be made by
substituting for the usual rigid jointed arms
and legs spiral springs of the form indicated
in Fig. 46. Piano wire should be used for the
springs, because this provides the maximum
amount of springiness, and will return to
form after being stretched or distorted.

Fig. 46.—Soft toys can be improved Figs. 47 and 48.—Dolls’ eyes can
be made to open and shur by Very simple, as will
weighting them with lead.

by subswtuting spiral springs for the
rigid-jointed arms and legs.

Eye Movements for Soft Toys .

~ Those readers who wish to make soft toys,
such as dolls and teddy-bears, which close
their eyes, should suspend small lead weights
to the eyes themselves, as shown in Fig. 47.,
It will be obvious that when the doll is in a
recumbent position the effect of the weight
will partly rotate the eye (suspended on
suitable pivots); the eyelid is, of course,
fixed to ghat part of the eye which is normally
out of sight. Fig. 48 is a further detail of the
scheme.

Squeaking Toys
The usual method adopted with crying
dolls and squeaking animals is

Fig. 44.—A typical Fig. 4.

cranked-axle toy.

April, 1943

Fig. 45.—This toy is similar to

The bear is pushed ,

backwards and forwards by the
cranked axle.

of a

w;ll be seen that small bellows placed inside
the toy have a lead welght attached to an
arm. When the doll or toy is held upright the
weight will naturally hang vertically, but when
the toy is placed in a recumbent position the
lead’ weight will collapse the bellows, thus
forcing the air in it out through a small
opening, in the mouth of which is a whistle-
like device which emits the squeak.
L ]

Sand-operated Toys

A very popufar model is that in which an
acrobat performs-upon a trapeze (see Fig. 51),
but there is a scope
for ingenuity in de-
vising other models
for which are given
two suggestions,
namely, the water-
mill and the man at
the grindstone (see
Fig. 52).

The Mechanism
The mechanism is

be seenfrom Fig. 53.
A neatly fashioned
box of thin wood is the first essential. It may
measure I12in.Xg9in., with a depth of 2}in.

A sheet of glass will be required to close in
the front. This may be secured at the edges
with passe-partout strip. When finighed, the
whole thing must be sand-tight.

Fig. 54 shows the box"in sectional view.
A narrow fillet is fixed round the inside, at
about the middle of its depth, to carry the
sheet_of stout card on which the background
is pamted and in which the forward pivot of
the wheel works. »

The Sand Reservoir
Referring to Fig. 53 it will be seen that the

sand reservoir is made
/ /

shown in Figs. 49 and s50. It

Fig. §1.—The acrobats.

Eighi53.== The

Fig. §5.—The sand wheel.

ZZ9  from a strip of card-

Fig. s54—A4
sectional  view
of the box for
holding the
sand.
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board, and that this strip is continued down-
wards to make the channel through which the
reservoir is refilled when empty by tummg
the box round anti-clockwise. This piece of
card thust have a width exactly equal to that
of the space between the back of the box and
the cardboard background, so that when the
latter is glued in place, a glue joint may be
made also between it and the resetvoir.

A small hole must be made in the centre of
the angle that forms the bottom of the
reservoir to allow of a finc-stream of sand to
fall upon the wheel.

After piercing, the hole should be made
clean with a hot wire, or it may have fitted in
it ba short length of small diamecter brass
tube.

The Sand-wheel

Fig. 55 shows how the wheel is constructed.
from cardboard. The left-hand view is as it
would appear with one face removed. In the
centre is a wooden disc to afford a good
fixing for the wire shaft.

The right-hand view shows the bearings
and the collars on the shaft to prevent lateral

Fig. 49 —Squeaking toys can be
\ made by placing a small bellows
weighted with lead inside them.

Fig. 50.~Details of. the bellows placed tnside
squeaking dolls.

movement. A small brass plate is let into the
wooden back, drilled to take the end of the
shaft.

A small amount of lateral play may be allowed'
to guard against jamming. As to the figures,
these should be copied on to stout Bristol

board and cut out neatly. They may then be
coloured to taste.

The Figures

_ The acrobat, used in Fig. 51, is shown ;
in Fig. §6, and it consists of five pieces

Fig. 52.—The grindstone and (right) the water-wheel.
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—the trunk and four limbs. The joints are
made with sewing cotton knotted on each
side. As the hands have to be separated, a
short tube should be made by rolling pasted

paper around a piece of the same wire as that -

used for the shaft. This tube may be {in. long.
After the figure has been jointed, insert the
tube between the hands, pass a wire through
them and tube, glue the ends of the tube, and
force all together. When dry the wire may be
removed. When mounted on its shaft there
will be sufficient friction to hold the figure
securely to it.

For the stationary figure the same outline
_ may be used, but reversed, rearranging the

arms and legs. When drawn as it has to
appear, the figure may be cut out in one piece.
It should be fixed with small wooden blocks,
so as to stand about midway between the
background and the glass.

A round notch (see A, Fig. 56) should be’
cut in the instep of one foot of the movable
figure. This hitches on to the trapeze from
time to time, and varies the figure’s revolu-
tions.

- The man (Fig. 57) also should consist of
five separate pieces—the trunk, the right arm,

NEWNES PRACTICAL MECHANICS

the left arm (in two pieces), and the two legs
(in one piece), the joint being at the hips.
The right hand connects with the crank

Y Fig. 56 (left).
—The Acro-
bat.

N

Fig. §7—
How to make
the figure for
the Grind-
A stone  Model.

/

of the ‘grindstone, and the left hand is fixed
at a point where a tool would be held. In
this case the shaft must be long enough to
admit of its fore end being bent to form the
grindstone crank handle. The man's feet
may have a strip of ground attached, as shown
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in Fig. 52. The running of the sand wheel
must be tested, in all cases, before the back-
ground is glued in place, as, unless quite
free, it may jam with a grain of sand.

The Water-wheel and Grindstone

The water-wheel, which, it should be noted,
is undershot, and the grindstone must
both rotate clockwise, so that in arranging the
internal mechanism the sand-wheel must be
set more to the left than shown in Fig. 53, to
allow the stream of sand to impinge on its
right-hand side.

Build up the water-wheel from cardboard
with floats complete, and set forward that
part of the foreground that comes in front of
it, to allow the necessary space for the wheel.
Before closing in, fill the reservoir with clean
silver sand that has been passed through fine
wire gauze ar muslin to exclude all large
particles.

If the outside of the box be covered with
Rexine, the material may be brought forward
at the front and turned over to secure the
glass. ‘ A
(To be continieed.)

S z’a’é—];g hts on ? Se;zir;}z ] z(?g hts

Notes-on the. Many Purposes for” which They

0O-DAY everyone accepts searchlights as
I a matter of everyday (or should it be
every-night?) fact, but few realise
that they may be used for other purposes
than the spotting of enemy aircraft and
assisting the 'defence guns by illuminating
their targets. They may have watched one
searchlight  pass on ** a raider to another and
another as the aircraft progresses from one
area to another—but have they wondered why
an aircraft always appears white in the
beam ? '

Colouring for Night-flying Aircraft
Several years ago- extensive expcriments

were carried out with a view to finding the -

optimum colouring for operational night-fly-
ing aircraft. It was readily appreciated that
a light coloured ’plane— all military aircraft
of that period were of aluminium colour—
might well show up to disadvantage, and
finally dark green was choscn as the best tone
for practical invisibility for night flying.
Thus the night bombers of that period—the
Heyfords, Virginias, Faireys, etc.—were all
coloured dark green. The British national
markings, red, white and blue roundels,
were modified and the white ring omirted,
a practice which has continued to this day,

By A. M. COLBRIDGE

*but is not general for all positions on the
aircraft.

It would appear at first that jet black would
be the ideal colour for night-flying aircraft, but
it was generally found .that, whatever the
colour, an -object in a searchlight beam
always showed up white, This is merely
because the image seen is simply reflected
light from the searchlight itself. The beam,
being of terrific intensity, completely blots
out any colour of the object and reveals the
whole as white..

Non-reflecting Pigment

A year or two ago certain repotts appeared
in the American technical press throwing an
interesting sidelight on _this problem.
certain firm specialising in the production of
paints and dopes were credited with having

_ found a perfect non-reflection pigment dope

of cellulose base, and that it had been employed
on night-flying aircraft in this country. If
all the properties claimed for it were true it
would mean that a ’plane so painted would be
"almost invisible, even if caught in a searchlight
beam. This paint would reflect no light and
thereforg there would be no object in the
beam cxcept, possibly, a darkish patch of
.indistinguishable form.

AN

may be Used

Some confirmation of this was forthcoming
from a German source, although rather -
unreliable, which reported that a portion of
a crashed British aircraft so painted had been
tested by holding it in the beam of powerful
car headlamps. At a distance of about
15 metres the painted surface was practically
invisible. :

This leads to interesting speculation, but
in the absence of further confirmation or
comment such reports should be treated with
reserve.

Finding Heights of Clouds

Apart from the obvious duty of * illuminai-
ing ” hostile aircraft as mentioned above, a
scarchlight may also be employed on cloudy
nights to find the height of the cloud base
(see illustration on the following p. ge).

The searchlight s set to shine vertically
upwards and where the beam strikes the cloud
a spot of light is seen on its base. 1f now from
a measured distance from the base of the
searchlight a reading is taken of thc angle
between the horizontal and line of visibility
of the spot of light the cloud basesheight may
be quickly computed. The base length, /,
should-not be too great, otherwise the angle
measured will be small and the liability ro

How a scarchlight beam appears bent when trojected at a narrow angle to the ground.

wWwWw americanradiohistorv com
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Method of finding the height of clouds by means of a searchlight.

" error greater; similarly, if the base length is
sshort the measured angle is large and, again,
errors in reading will be introduced.

If the measured distance between the
observer and the base of the searchlight is,
say, Ift., and a is the angle measured by the
observer, then the height of the cloud base in
feet is given simply by the following equation :

Height of cloud base=/ tan a.

Optical Illusions

The following phenomena,. in the nature
of optical illusions, associated with searchlights
may also prove of interest. On a moonlight
night an aeroplane flying overhead may be

clearly visible to a ground observer, but"

should a searchlight in the near neighbourhood
be switched on (away from the aircraft), the
aeroplane, before so clearly seen by the naked
eye, now disappears !
phenomena is similar to that explaining why
it is quite possible to see out of a room with
muslin or net curtains, but quite impossible
to sece /n during the day. It is a question of
degree of lightness—the added brightness of
the sun shining on the outside of the curtains,

or the sudden switching on of the searchlight, -

reduces the effectiveness of the image (or,
rather, its response to the retina), and thus it
is'impossible to see through the curtain from
the outside, or the original image of the
aeroplane disappears. It is, of course, still
there,
suitable for perception.

5 Bent > Searchlight Beam

- Then, again, there is the case of the
“bent > searchlight beam'! When a sgarch-
light beam is near horizontal, i.e., nearly
parallel to the horizon, the middle part often
appears higher than the two eflds, or, in othet
words, the beam appears to be arched or
bent. This is a pure optical illusion, and due
mainly to the fact that there is no background
to line it up with. If this is done, such as by
holding a walking stick parallel to the beam,
the illusion disappears.

Why is a searchlight beam visible at all >

Well, this is simply because the light generated
at the source is reflected off the numerous
particles of dust and droplets of water present
in the atmosphere. It has been said that the
intensity of the beam could be .used to
measure the degree of purity of the air, leading
to thre assumption that searchlights in industrial
‘areas would normally appear brighter than
those in country areas on dry nights.

The -persistency of a searchlight beam is
another interesting phenomenon. When a

The solution of this °

but dimmed below that intensity

beam is shut off the image persists in our
minds for a second or so after. This is partly
explained by the fact that the carbons of the
arc do not * die >’ immediately, but the effect
is heightened by one’s own imagination.

Shadows and Fog

Light has many peculiar properties and
can play many tricks with the imagimation.
In foggy weather some particularly amazing
phénomena are possible. Shadows may be cast
on to the fog, usually very large and distorted
in shape, when a solid object is interposed
between the source.of light and the fogybank.

In some cases these shadows may have depth, -

due to uneven formation of fog banks. In
similar manner a searchlight may cast a
shadow of an aeroplane in its beam of to a
cloud above, although this-is generally more
clearly defined. .

Possibly many readers have been to a
cinema on a foggy night. The fog filters into
the body of the cinema itself and the projector,
transmitting light to the screen in the form of

a divergent beam which casts queer shapes
Each little particle of fog .

on the fog belt.
reflects light in all directions, lighting up the

interior of the cinema and dimming the final

image on the screen as if the fog itself was

Showing how a beam of
light thréws an enlarged
Shadow of an object on a
fog bank. The shadow
may have depth due to the -
wuneven.formation of the fog
bank.
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not a sufficient hindrance to vision! The
final image is dimmed still more by comparison
with the relative brightness of the whole
interior.

Coloured Searchlight Beams

Returning once more to searchlights. It
has been found possible.to transmit beams of
light through cloud and fog to a certain extent.
The Germans, in particular, have for some
time employed beams of coloured light,
obtained by the use of red, blue, orange, yellow
and green filters. Possibly these coloured
beams have a greater penetrating power-than
white light, but, judging from the variety of
the colours employed, the final solution is far
from reached. It does not necessarily follow
that the ground observer will be able to see
beyond the cloud, even if the searchlight does
penetrate it, but there is quite a possiblility
that he =i/l be able to do so. It actually
depends upon a number of-rather complex
factors, but with further experimental work
such a condition may be established in the
future. ;

To be cauglrt in a searchlight beam is a
rather terrifying experience for - the
inexperienced aircrew, particularly the pilot,
for the whole of the interior of the aircraft is
lit up and the surrounding sky appears
perfectly black by comparison (a case of light
‘intensities, again). This effect is obviously
the more pronounced the nearer the object
to the source of light, but even at relatively
great heights such conditions can be somewhat
“disconcerting.

Evading the Searchlights

Searchlight evasion is quite an art—the
advantage lying with the searchlight in that
it is able to sweep a whole arc of the sky in a
matter of seconds, and thus, in this sense, is
more manceuvrable. The smallness of the
object and the. presence of cloud are the
pilot’s weapons.

Above a certain height, however, a search-
light is relatively ineffective, and thus high-
flying aircraft are fairly safe- from their
sphere of action. The maximum effective
height is not known, and will vary according
to the type of searchlight and the various
improvements introduced, but it may be taken
at 15,000 feet. Thus, to avoid contact the
hostile aircraft would fly above this height,
but the searchlight can claim a ** half victory
in that it has forced the raider to fly high from
where precision bombing is very difficult, if not
impossible, except in conditions of exceptional
visibility.



Types of DBritish Aircraft

An Artist's Impressions of Some of Britain's Fighters and Bombers Which
Are Very Much in Present:day News
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Awro Lancaster 1, a four-engined
bonber. nderslung ~ Merlin
engines four in line: undershimng,
and projecting well out, with high
bosses. Twin cutrigged fins and
rudders. Span 102 feet, length
69 fect 4 inches, The under-
carriage is backwards retracting
mto tnboard nacelles.

Hawker Hurricane JIC. - Merlin engine.
Himped back ; -radiator under centre
section. May be seen with external fuel
tanks, or bombs, QOther Marks have no
cantion.

Handley-Page Halifax
1. _Four Merlin
engines. Tewin bimp

Bristol Beaufighter 1. Tewo Hercules
engines. - Low short stub nose, and
curve-pointed fin and rudder.

Westland Whirkeind 1, a- tin-
engined fighter.  Peregrine engines.
Tall and narrose fin and rudder.
Tailplane set very high.

Shart Stirling 1. Four radial Hercules engines

WWW. americanradiohistory com
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Fig. 4.—Rear view of a side-wheel mower showing
the rotary blades and roller,

FTER being stowed away during the
A winter months a lawn- mower usually
requires overhauling and cleaning
before it is used again. The cutting blades
and under-plate may have become rusted,
especially if these parts were not well greased
when the mower was put away at the end of
the autumn.
One method of removing the rust is to well
soak a piece of rag in paraffin, place it on the

Fig, 1.—Part of one of the side frames showing the fived

cutting plate and adjusting screws.

rusty parts, and leave for a few hours. Then
well rub the parts with the rag, which should
be sufficient to remove the rust, but if any
still remains, rub the affected parts with
fine emery paper. = After this, wipe over the
parts with an oily, rag.

Cleaning the Parts .

If the internal working parts of the mower
have not been cleaned for a season or two,
the mower should be partly dismantled by
removing one of the side wheels, as in Fig. 2.
The internal teeth of the wheel will probably -
be clogged with small grass cuttings, and fine
carth, which should be removed with the aid
of a pointed implement, such as a long nail.
After clearing out all the sedimept from
between the teeth, brush out the spaces with
a stiff brush. :

Next, remove the ratchet-pinion, D, and
well clean this inside and out. Remove the
sliding ratchet pawl from the shaft, and after
cleaning this, replace it, and give a liberal
application of thick machine oil. Also weli
lubricate the inside of the ratchet-pinion
and side wheel before replacing them. Treat
the other side wheel and internal parts in the
same way.

;f\p,ril, 1943

By “HANDYMAN"

\

Adjustment of Under-plate

In order to get the best results
from a mower the rotary cutting
blades must be properly fixed in
‘relation to the under-plate, which
must be adjusted so that it barely
touches the blades the whole way
along its length. If set too tightly,
the machine will run heavily, and
cause unnecessary wear on the
~ cutting blades.

If the sides of a mower are
examined it will be found that the
under-plate is attached to a cast-
iron member which is carried in
trunnion bearings, and that the
whole unit can be tilted by means
of twd screws (see Fig. 1). By
adjusting these screws carefully
the under-plate can be reset in
relation to the cutting blades. If it is
found necessary to bring the cutting edge
of the under-plate slightly nearer to the
rotary blades, slacken screw A on each
side very slightly, and screw down screw B
hard (on both sides). When adiusted cor-
rectly, the cutting blades should spin freely.

Sharpening the Cutting Blades

After a mower has been in usec for two or
more seasons it will generally
be found that the cutting edges
of the rotary blades and under-
plate have become blunted, and
will require resharpening. The
best method is, of course, to
have ‘this work done by the
local ironmongers’ stores. - A
good makeshift method is to
use one of the small sharpening
tools which can be purchased
at most hardware stores. This
tool simply consists of a piece
of carborundum stone mounted
in @ wooden holder, and in use
it is placed over the edge of a
AW cutting blade and worked to
and fro, applying pressure all
the time. It is rather a tiring
job to treat all the cutting edges
of the blades in this way; but
with a little patience the cutting qualities of
the mower can be considerably improved
by this method.

Another method for resharpening, or re-
grinding the cutting edges of the blades is
known as lap- -
ping, .using a
paste of fine
emery powder
and oil. First
remove the side
wheels by taking
out the split
pins, and then
remove the small
ratchetsprocket-
wheels, change
the right-hand
onec over to the
left-hand side,
and vice versa,
and then replace
the side wheels.
The blades will
now_ revolve in (
the reverse direc-
tion, as indicated
in Fig. 3. Smear
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-3s possible.

Fig. 2.—S8ide view of part of mower with side whecl

some of the paste along the top of the
under-plate, as’ at E, and then adjust the
under-plate so that the blades scrape over
the surface as they revolve.

If the machine is now pushed about, the
blades in rubbing over-the under-plate with
the emery paste between will be reground to
a correct cutting edge agam. When. the
blades appear to have been lapped sufficiently,
return the sprockets to their correct sides,

——

7
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Fig. 3.—Hlustrating a method of “ lapping >
the rotary blades.

and. wipe oif any remaining cmery paste.
After well oiling the mower will be regdy
for use again,

Adjustment of Rear Roller

The purpose of the rear roller (see Fig. 4)
is to regulate the height of the grass cut.
When the roller is raised to its fullest extent
a close cut will be obtained, but for cutting
long grass the roller should be lowered as far
The position of the roller is
adjusted by loosening the nuts and bolts,
C, C, on the side frames.

Maintenance

A mower, like ‘any other machine, rcquires
proper attention if it is to give efficient service.
It is important that all the working parts,
including the ;tde bearings of the side wheels,
the bearings of the rotary cylinder, and the
front roller axle, are frequently oiled; at
least once every time the mower is used.

Before oiling, make sure that the oil-holes
are not clogged with earth and small pieces
of grass cuttings. It is a good plan to clear
out the oil-holes occasionally with a piece
of pointed iron wire.

Carefully examine the surface of a lawn
before mowing, and remove stones, twigs, or
any other similar objccts, as these ‘are liable to

" damage the cutting edges of the rotary blades.

Any loose soil, such as worm casts, should be
raked flat, and rolled before mowing a lawn,
as the grit contained in the carth tends to
blunt the cutting edges.

Finally, check over all nuts and bolts with
a ‘spanner to ensure that they are properly
tightened up. %

removed.
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THE WORLD OF MODELS

A skilled craftsman working on a mvaterline model

of an American wmslnp

ROBABLY there is no hobby so popular

P to-day as model aircraft construction

among both the young, who are-always

keen on many things, and those of riper years,

who have to firewatch and get tired of playing

darts and dominoes and look for something
more constructive to do.

The appeal of model aircraft may be partly
due to the fact that there are more sets of
parts available ; but the pastime that hasalways
appealed to me has been ‘that of water-line
models of ships, whether they be of the Mer-
chant Navy or of the world’s fighting-fleets.

Here again there are numbers of sources
available for drawings and sets of parts,
including small sheets of instructions and
drawings of warships issued, free of charge,
by the National Savings Committee of
Westminster, London, in connection with the
War Savings Campaign.

In view of this increased interest lately
in the building of model ships, the Editor
has asked me to give a few main hints in this
article, based on waterline model construction,
not-dealing with any specific ship, but useful
to all those who are interested in the craft.

Useful Instructien -Sheet
In connection with this I feel I'cannot do
- better than recommend an excellent sheet
of instructions and
hints on the construc-
tion of waterline ship
models issued as a
large blueprint by Mr..
C. Swift, of Ainsdalc,
Liverpool, and obtain-

By "MOTILUS"

Hints on Waterine Model Ship
Construction; A Model
- Sideboaid

décide to modcl, you draw detailed elevation
and plan (as the two sketches -reproduced.
herewith), and now to the materials. S

Constructional Details

The hull should be of hardwood, a close
grained- timber like birch, sycamore or lime,
the decks of medium antol board, and
lifcboats, winches, small deck houses, etc.,
of boxwood or white holly. ‘Fine florist’s
wirc is used for the davits, derricks and
Samson’s _posts, and I advise a matt finish
paint as giving the best final effect,
The hull is of wood up to the first Bristol

A waterline model of an “ 1. Class Destroyer, photographzd on a sheet of glass.

windows, and indicates the ‘isometric details
of the model, the drilling of deck cards, and
the ﬂssembhng of a complicated piece ot
modelling like the bridge.

Mr. Swift mentions the advantage of water-
line ship modelling in that the materials are
so inexpensively purchased, and aims in
his description at intcresting a much wider
field of hobbyists in waterline modelling.
He shows clearly hy his sketches that his
model is ‘standardised,” eliminating all
unnecessary detail and cmphasising only the
general lines. All fittings are constructed
to a standard system, which can be adapted
to any vessel it is desired to construct.

Having. collected the data for the ship you

[

board deck, which is cut tothe sheer required,
and is mamtamed on each deck by deck
houses of bock board.

Attention is now turned to the profile cards,
which are clearly drawn out as a sketch and
show windows, port and starboard lights,
etc. These carefully cut roﬁle cards are
glued in position on the , and having
completed the rebate, the varlous decks should
be cut (using the hull as a template), and
painted white.

Superstructures

Using a fine awl, the holes for the davirs
are made, the decks being carefully placed
in position, after which it is time to paint
the proﬁles, which are
securely glued into the
rebates and trimmed
off flush with the
_waterline. The bows
and stern arc then
painted, and when
dry, the waterline.

Theé  intermediate
deck houses are cut
from thick book board

and temporary wire
stanchions are placed
through the holes in
the decks to ensurc

able, price 3s. 6d, /T :::.:::E:u
post paid, from ' i
Bassett-Lowke, Ltd,
head office, Northamp-
ton, or from ° their
London or Manchester
branches.
Reproduced  here-
with are two of the = =
sketches from this

sheet, whxch also in-

20 correct alignment.
S It is- recommended
to paint the davit wire

cludes “ close-ups *2on o with oil paint, which
the constructioz of . 1S more satisfactory
ventilators, lifeboats, than poster paint,and
funnels; davits  and Elevation and deck plan of the waterline merchant ship described in the article. the davits do not

Q
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require gluing in as the natural tension set
up at ecach deck. will retain them in
position.

The navigation bridge details are outlined
clearly in a drawing, and this finished piece of
work is glued to the hull, the next item being
the funnels. These are also clearly shown in
various stages of construction in one of
the drawings, and are glued in position
after they have been painted.

The lifeboats are ingeniously carved from
strips of hardwood with the aid of a pen-
knife, and are all painted before lightly
gluing on to the davits. When in position they
are painted buff on top to represent canvas
coverings.

The ventilators, too, are of hardwood
cut, painted and lastly glued in position.

Each mast, with its derricks, is constructed
as a unit, and there is generally a deck house
at the foot which forms a foundation. The
main mast is made of needles, the nest,

Model of H.M.S. * Nigeria™ held in

cross-trecs and gaff are soldered on, and the
unit painted. Before mounting the unit, the
hatches of. Bristol board should be cut and
glued in position after painting. Light buff
is the most suitable colour to use.

With the mast or masts in position the
model-is then complete, with the exception
of general retouching of paintwork. =

Mr. Swift suggests that the model will
show to best advantage in_a dclicate case
and mounted on a plinth. A strip of celluloid
over the painted bluc surface will give a
translucent effect.

This is only a short précis of the excellent
blueprint of sketches and-instructions, which
I advise anyone interested in simphfied
model waterline ship construction to obtain.

Apart from the interest in waterline models
by the general public and those who love the
sea, we must not forget the important part
theselitctle models are playing in the war effort,
for training purposes, for instruction in details

- NEWNES PRACTICAL MECHANICS
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and also for identi-
fication in operations
‘by the Coastal Com-
mand, submirines,
~ captains of ships, and
various othef ways
that have been
referred to from
time to time in the

popular press. X

the hand.

—

Model Sideboard
Thinking of good
craftsmanship, 1 re-
cently saw another -
example of modecl
furniture from the -
hands of Miss Judith
Hughes, the lady
cabinet-maker of
Tavistock, who has
been mentioned before
in these pages. This
time she has made a
beautiful little model
of a modernised side-
board, scale 1in, to the |
foot, and carried out in -
a beautifully figured
walnut, with rosewood

Putting the fine details on a waterline model destroyer. The
lady in the background helps with the less difficult- details.

knobs for the drawers, which, incidentally,
all open. In the illustration you will
notice the model is supported on two
legs only. This may seem a little strange to
those who are-used to seeing four legs for
every rectangular article, but the idea is to
prevent the delicate legs of small model
furniture being broken off by the young owner.

A one-inth-to-the-foot model in walnut of a modernist piece of
Sfurniture for a post-war dolls’ house.

Testing

SOME time ago I wrote to the query
department of PRrAcTICAL MECHANICS
and asked for a method of testing a camera
focal-plane shutter. I was advised to try the
stock method of spinning a wheel with a
white spot on it I tried this method, which
was not successful, but the problem -still
intrigued me. I had not, and still have no
knowledge “of the method adopted by the
makers but assume that they will be strobo-
scopic. Having a camera by a reliable maker,
I was more interested'in the method than
the accuracy of my shutter, and I finally
devised a method which satisfied me although
I have not constructed the apparatus.

Disc and Flash Lamp )

My methdd was to rotate a disc at known
angular velocity by means of a synchronous
motor. -The disc operates a connecting rod,

a Focalplane Shutter

By M. HEDLEY

one end of which is constrained to move along
parallel guides. To this end is fixed an
iltuminated flash-lamp bulb. The camera is
focused on the bulb in the centre of the
focusing screen so that its range of travel is
fully contained on the plate. A plate is then
exposed on time, so that a complete black line
would result on the developed plate. On the
same plate, however, by means of the rise
and fall front or tilting the camera in the
vertical planc, other exposures are madc at
different shutter speeds, so that the developed
plate will contain one complete line on the
middle of the plate and shorter lines in various
other positions. In some positions the flash-
lamp bulb may have returned on its own path,
but the varying density of the black line ‘will
show where the light was cut off. A circle is
then drawn on the plate with the complete
black linc as a diameter, and the shortcr lines
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projected on to the circumference. Knowing
the angular velocity of the wheel, the period
during which the shutter is open can then
be ascertained. The speed of the wheel
would be so regulated as to produce lines of
reasonable length.

Alternative Method

Since satisfying mysclf on this point I have
just come across a very simple and effective
method. Remove the lens from the camera
and in a dark room place 2 neon lamp in
front of the camera-lens aperturc and expose
a plate. The devcloped plate will show a
seriecs of dark horizonta! lines due to the
frequency of the alternating current. By the
simple expedient of counting the bands
and knowing the frequency of the
alternating current the.shutter speed can be
determined.

-
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Our  Busy Inventors

Button Stick

& SPIT and polish > is still 'a feature of

military life, and to prevent soiling
the uniform when its buttons are being
cleaned there is used what -is known as a
button stick.

The customary form of button stick consists
of a plate of rigid material having a hole
sufficiently large to take the hecad of the
button. And there is a slot for the ring.

. It appears that with this type of button
stick difficulty is experienced in preventing
fingers from touching the material of the
garment, and also in holding the button
firmly while it is being polished. In addition,
a portion of the material remains uncovered
by the aforementioned slot. s

To overcome these drawbacks is the aim
of an invention for which a patent in this
country has been applied. Accord-
ing to this device, the button stick
.consists of two blades of metal, or
any non-flexible material, movable
on a pin. These blades, not being
in the same plane, when closed, will
overlap, and each blade has a slot
which is broad enough to take the
largest size of button ring in common
use. The depth of the slot allows
an overlap when the ring of the
button is grippced by the blades.

In order that the thumb*and
finger may be inserted, holes may
be cut in the blades at the end
opposite to the button end. Finger
grips, such as semi-circulayr slots,
may be provided between the
button end and the movable pin.

The inventor has not overlooked:
badges and - buckles. Rectangular
slots and suitable holes may be cut
in the blades for dealing with
these articles.

A spring, whi¢h may be a rubber
band, is fastened to the blades in
orderto assist their separation, when
the cleaning and polishing have
been completed. .

Fire Hose Protector

IN case of fire when hoses like
huge boa constrictors cross the
highway they are liable to be
damaged by passing vehicles. It.is
true that traffic may be stopped or
diverted, but, in the event of a
town being- raided and fires in
various parts breaking out, a con-
siderdble number of hoses would
be laid in the streets through which
additional fire engines -and ambu-
lances would be likely to pass.

An inventor has contrived an
improved device with the object of providing
a simple and effective method whereby hoses
can be easily protected against injury.

His invention consists of a ramp enabling
vehicles to "surmount these obstructions on
the road: It comprises at least one longi-
tadinal bridge member practically of U-shape.
‘This is adapted to be placed over the hose
and there arc a number of triangular ramp
members at each side, having detachable
connections between them and the bridge
member, and also between adjacent ramp
members at the same side.

As a consequence, the various members of
which -the ramp is built are detachably

By "“Dynamo”

connected against relative movement of the
hose lengthwise and transversely.

Training Tqrget for Airmen

TO

train fighter pilots and air gunners is
the object of a new device, which is the

The information on this page is specially
supplied to ‘' Practical Mechanics’ by
Messrs. Hughes & Young, Patent Agents, of
7, Stane Buiidings, Lincoln’s inn, London,
W.C.2, who will be pleased to send free to
readers mentioning this paper a copy of their
handbook, ‘* How to Patent an Invention.”

subject of an application to the British Patent
Office. b
One previous invention of-this kind has a

Welders at work on an Mg tank, on a positioner, in the welding
shop of an American manufacturer. The My makes a new advance
in American production of heavy-armoured equipment.

carriage - supporting a miniature aeroplane
which runs on an overhead track furnished
with a number of junction points. The
aeroplane is carried at the end of an arm
designed to be raised and lowered on a girder,
depending from the carriage. Attached to
this arm is a lamp for illuminating the
aeroplane.

The new invention is an apparatus which.

has a mode] aircraft, or equivalent target,
actuated by a number of reversible motors

intended to carry out movements resembling

those of an aircraft in flight. The &evice
differs from its predecessors, owing to the
fact that the model aeroplane is carried by
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a turntable arrangement mounted on a
carriage running on rails, slides, ctc., so as
to enable the model aircraft to be turned
about a vertical axis.

Comfort for Drrvers

WHEN the driver of a vehicle indicates the

course he intends to pursiic, he puts out
his hand. To enable him to make this sign
without opening the window is the aim of a
device which has been submitted to the
British Patent Office.

An aperture is made in the window,
preferably at or near one of the bottom
corners. This is of a sizt sufficient to allow
the passage of the driver’s arm. It has a
sliding shutter which can be rapidly and
casily opened and closed. When closed it is
quite secure and, if preferred, it may be made

to lock automatically. k

This invention will reduce the
exposure of the driver to a minimum
of cold air.

Mobile Hangar

N improved hangar has becn

designed with the chief object

of providing an aeroplane shed

which is light in weight, collapsible

yet strong, easy to transport and

erect, and not conspicuous from
the air.

This hangar, which has a prac-
tically circular rigid roof, is built
up by pre-formed parts.

The components include a-main
outer ring girder and radial rafters.
Both the girder and the rafters
consist of a number of parts which
are detachably connected.

The hangar possesscs supporting
columns which hold the roof at
the desired height. And the roof
is detachably connected to the
columns. .

The whole arrangement
apparently can be erected and pulled
down with the speed of a circus tent.

Light-weight Box

THE ideal box is light in weight,.

_strong, durable and unaffected
by damp and climate. An inventor
has achieved -these characteristics
in a box which he has conceived.

To produce this article he super-
imposes on one another a series of
paper or fabric sheets, or a com-
bination of both, which have been
impregnated with a substance
such as synthetic resin. This
becomes viscid and then hard
through being subjected to heat.
The sheets are folded to the' desired shape
and are bent over integral flap portions, so
that the latter overlap portions of the wall of
the box. The construction is of such a
nature that, at every edge where adjacent
walls meet, a flap extcnsion of one wall passes
arolllmd this edge to overlap an adjacent
wall.

The article thus formed is submitted to
pressure between complementary elements
of a correspondingly shaped mould heated
to the required temperature.

The resulting box should thoroughly pro-
tect its contents and last for a considerable
time,
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A stamped addressed envelope, “three penny ‘

stamps, and the query coupon from the current
issue, which appears on back cover must be enclosed
with every letter containing a query. Every
query and drawing which is, sent must bear the I
name and address of the reader. Send your
queries to the Editor, PRACTICAL MECHANICS,
Geo. Newnes, Ltd., Tower *House, Southampton
Street, Serand. London, W.C.2:

Glue Moulds

WOULD be grateful if you would inform me
what mixture is needed to make glue meulds
for casting plaster figures, etc. I have tried
ordinary glue but it does not hold together. Also,
how are the rubber moulds made, and the mixture
of rubber needed P—What treatment is needed
in order to use plaster moulds for casting metal ?
—B. Webb (Totton, Hants).

YOU can make glue moulds for the purpose you
require by dissolving ordinary glue in hot water
and evaporating the solution down to a thick consistency,
and then by stirring into the thickened glue about
one gquarter of its weight of dry whmng or some
similar powder. The glue mixture is'run, still hot,.
into suitable ‘receptacies in’ which it sets hard to the
shape of the required mould. Finally. after completing
setting, the glue mould thus.prepared is immersed in
a bath made up by diluting I part of commercial formalin
solution with 1§ to 20 parts of water. The moulds
should be immersed in this solution for about is
minutes, after which they will be hard and completely
irisoluble even in hot water. The moulds thus pre-
pared should be lubricated with a little Vaseline or
other grease.

Rubber moulds are usually made by vulcanmng a

“ mix ** of raw rubber, * filler » (such as whiting, etc.),
'shellac and pigment (1f required) in a specially devised
vulcanising press..  The flexibility of -the résultant
moulds is governed to a great extent by the degree and
duration “of the vulcanising treatment. From your
point of view, we think it will be impossible to produce
such moulds owing to the scarcity of rubber and the
high cost of a vulcanising press. A flexible mouid
can be prepared by dissolving two parts of glue in one
part of water and ene part of glycerine, but, here again,
you will find it almost impossible to procure glycerine
for such a purpose.

You can, up to a certain extent, toughen plaster of
paris moulds for metal casting by mixing with the
plaster of paris about 4 or 5 per cent, of its weight of
powdered dextrinc, gum arabic or glue. A smdll

_amount (say 2! per cenl) of finely powdered asbestm .

added to the plaster of paris will also toughen it up
and improve, its resistance to fracture. If, for any
reason, you desnre to slow down the sétunz of the
plaster of paris rmxture, add to it a pirich or two of
citric acid. If the “setting time of the plaster, of paris
is to be accelerated, add a littie alum to the water.

‘Small Water* Softener

I WISH to construct a small water softener for
household use. Could you please give me
information on the ‘materials necessary, details
of construction and the salts to be used ? Alsegg
if and where they are obtainable ?—A.. Bolton
(Grcenford).

THERE are_many different systems of water softening,
and it is a very difficult task for thegordinary
amateur to make a satisfactory softener,on a_ small
scale. However, if you desire to attempt ‘the job, you
may start your experiments by obtaining an iron
cylinder about two feet long and four inches diameter,

his has an exit plpe at the .bottom and an entrance
pipe at the top. The cylinder is loosely filled with a
material known as * artificial zeolite.” ~ All that it is
necessary to do is to trickle the water slowly through
this column of zeolite.
begins to lose- its water-softening power, and when
 this effect takes place, the material can be * regenerated”
by filtering a solution of common salt through it,
afterwards swilling away all traces of the salt solution
by means of clean, soft water. You may, at the present
time, have the very greatest difficulty in obtaining a
supply of artificial zeolite. However, for this material,
we should advise you to write to Sofnol Limited,
Greenwich, London, S.E.10, stating your requirements,
and inquiring whether the firm can assist you in regard
to materials.  Sofnol, Ltd., publish a very interesting
book on water softening which, no doubt, you will
find useful.

Distant-reading Thermometer
ILL you please give me some information
regarding a suitable medium with which to
fill - a distant-reading thermometer ?

Is the principle of these and of the capsules for
thermostatic control based, on coefficient of
expansion or upon vapour pressure ? Indication
of a promlsing “brew” to work over a range
30-120 C., -using a Bourdon gauge to.indicate,
would oblize.—G. A eaw Lynch (Standish).

, great- pressure and

After a2 time, the =zeolire

ISTANT-READING thermometers are -of many

varying types from the high-temperature variety

which utilises the expansion of mercury in a narrow

steel tube, to the delicate instruments opdrating upon
the vapour pressure of ether.

Since you propose to use a Bourdon gauge, we are
inclined to think that a vapour-pressure device would
suit your needs, and we would suggest an cther-
alcohol mixture containing about 20 per cent. of ethyl
alcohol. .The alcohol used must be as pure as poss:ble
For very delicate work, the *“absolute’’ variety
essential, but it is possible to get.quite good results mth
ordmary pharmaceutical rectified spirits. In place’ of
the ether-alcohol mixture, pure acetone may be tried.

Messrs. Towers, Laboratory Furnishers, of Widnes,
make (or used to make) a good thermometric thermostat
control which utilises a ‘column of pure toluene expanding
against mercury in.a capillary tube ? If this would
be of use for your purpose, we imagine that such an
instrument might still be procurable from Messrs.
Towers. No doubt, also, Messrs. Negretti and
Zambra, Holborn Viz\duct, London, E.C.1, would be
able to suggest other suitable. thermometric fluid for
your purpose,

Former for Electric Heater

CAN you tell me the materials to usc to make

an electric fire element holder—that is, the
asbestos part on which the clement is wound ?
I have some asbestos and plﬂster of parls, which
I believe these parts comsist of, but I have no
idea what else is mixed with them or the method
of making same.—F. J. Lawrence (Chingford).

" ASBESTOS and ‘plaster of paris aré quite unsuitable

materials for making the formers employed for
electric_heaters, as they would dnsmtegrate almost _at
once when in use. A special fireclay is used, such’as
aluminous porcelain, or sillimanite, moulded under
for & considerable time in a
kiln, and their manufacture is beyond the ability of
amateur construction, They can, however, be obtained
at quite a reasonabl¢ outlay from the Morgan Crucible
Co., Ltd., Battersea Church Road, London, S.W.r1,
or from Lionel Robmson, Ltd.,, 2/4, Staple Inn,
Holborn, W.C.

Honing Device for Razor Blades

I AM interested in the honlng (mechanical) of
razor blades, and understand that there are

some devices which claim to do this

effectively.

work

Could you give me any dctails of such a hone,

as I would like to make one ?—

C. Greaves
(Birmingham). .

Plain Leather Surfsces
(Revolved manually in opposn‘e
directiony

Asimple honing device jtor safety-razor blades.

SEVERAL forms of razor-blade sharpenmg devices
are markeled, the majority of these comprising
plane or concave glass or leather mating surfaces,
The yo-yo type is illustrated,

he manufacturers of Ralls Razors use.a plane
surface of proprietary material and a special mechanism
which reverses the blade after traversal by hand. To

7
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THE P.M. LIST OF BLUEPRINTS ~

reveal a little-knowni trick of the trade,the following
method is suggested. Use two plane surfaces of marble
which have been lapped together with liberal lubrication”
by ,water, until the surfaces are highly polished. Stll.
using plenty of water, insert the blade and re-hone.
Always-dllow -a blade to remain idle and age-harden
as long as-is pragticable before re-honing. Oil stones
are not to be recommendcd

Poster Paints

I WOULD be extremely obliged if you can give

me some information on the following matter.
1 wish to manufacture small quantities of water
poster paint suitable for brush and spray gun.
I have tried mixing equal parts of zinc oxide,
kaolin and chalk with varying uanuties of gum
arabic, tragacanth and casco glue, using aniline
dyes (water soluble) to colour, and while all of
these give- a paint of . sorts, none ~is entirely
satisfactory. The poster paint I used to purchase
(now. apparently umnobtainable) gave a thin, finc
texture coat of good covering power, and did
?gt. le)ave patchy brush marks.—W. H. Trevett

rith,

THERE are, in the main, two general t)pes of poster
paints, Tviz. ., those made with -gum-dextrine
solutions and those incorporating casein solutions.
Since you will doubtless require to experiment with
both these varieties, we append below formule of each
type. The formulz are actual manufacturing ones;
which will have te be reduced for small e'(penmentnl
purposes.

Casein Paints

“These all fequire a_casein * vehicle” made ug as
follows : o
Sodium caseinate . .. 1llb.
Bentonite (or other form of china cla)) 1020
Sodium fluoride K3 . .. 2oz.
Phenol . .. e e = 13 doz.
White Paint
Vehicle X o i, & . 17lb.
Lithopone 5% o od .. 13lb.
Titanium oxide v 21b.
Barytes (white) . % .. 14lb,
Ultramarine blue .- -, o o AF Yaze
Water to N .. s b 2 ‘glls.
Yellow Paint
Vehicle . - o0 S B 1811b,
Chrome yellow o5 - . 6lb.
Barytes (white)} . 0 8lb.
Water to b E 2 'gal%

Gumi-dextrine W’ater Paints”

. These require the following three sokutions to be
madc up:
Gum Arabic Solution

Dissolve 125lb., gum arabic in 50 gals. water.
complete solution, add 1 quart for
Dextring Solution

Dissolve 200lb. best white dextrine in so gals.
water. After complete solution, add 1 quart formalin.
Starch Solution

Dissolve solb. starch in so gals. water. ~ After com-
plete solution, add 1 quart formalin,

From the gbove solutions, the gum-dextrine water
paints are made up on the following tines :
White Paint

After

Dextrine solution .. to - a0 3 gals.
Gum arabic solution oo o .. 4gals.
Starch solution 55 oo 2 gals
Sugar syrup o oo - .. 4 gals.
Titanium oxide B0 8o oG .. 3oolb.
Lithopone ¥ . 5 . 2o0lb.
Water to make 50 gals.
Add 1 quart of formalin to ﬁmshed pamt
Red Paint
Gum arabic solution o " 4 gals.
Dextrine solution .. B .. 2gals,
Starch solution o = . .. 4 gals,
Sugar syrup .. .. , .. Y gal
Whiting ) o 5 , solb.
Blanc fixe @ «. solb.
Pigment £ . 1201b,
Note: In these formula: Lhe use of sugar syrup is to

impart a_good gloss to the paint when dry. Tt can be
omitted if desired, in whlclg case' lhe dextrine propor-
tion should be increased, however, too much
dextrine is used, the paint surface will crack.

You should be able to obtain books on the subject
of water-paint production from Messrs. W. and G,
Foyle, of Channg Cross Road, W.C.2.

* PRACTICAL MECHANlCS i’ £20 CAR
(Desvgned by F. J. CAMM), ~
10s. 6d. per se: or four sheets.
- PRACTlCAL MECHANICS » MASTER’
BATTERY CLOCK
Blueprints (2 sheets), 2s.
The “ PRACTICAL MECHANICS” OUT-
BOARD SPEEDBOAT
7s. 6d. per set “of three she:';s

A MODEL AUTOGIRO
Full-sue hlueprmc, ls.

SUPER-DURATION BIPLANE
Full-size blueprint, ls.

The

B e T T e AT
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" The P.M. “PETREL” MODEL
MONOPLANE

Complete set, Ss.
Tha [-c.c. TWO.STROKE PETROL ENGINE
Complete set, Ss.

STREAMLINED WAKEFIELD
MONOPLANE—2s.

LIGHTWEIGHT DURATION MODEL
Full-size blueprint, 2s.
P.M. TRAILER CARAVAN
Complete set, 10s.

The above blueprmts are obtamable, post free,
from Messrs G. Newnes, Ltd.,, Tower House,
Strand, W.C.2.
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Sun-ray Lamp
HAVE constructed a carbon-arc sun-ray lamp
using onc solid carbon {in. diameter and onc
iron-cored carbon jin. diameter. The resistance
I am using is a 750 watt radiator bar and the
voltage used is 230 volts, A.C.

Can you tell me if this arrangement is suitable
for sun-ray treatment? If so, do you think the
arrangement will give off an appreciable amount
of ultra-violet rays ?—| Dowson (Colne,
Lancs).

AS the amount of ultra-violet rays produced by the

carbon arc is directly proportional to the amount
.- of current used, vou would ohsain very feeble results
from the arrangement you propose,
750 watt radiator bar in series, with the arc on 239 volts
alternating current. Usually such lamps are intended
for a consumption of about 30 ampcres. either on

A.C. or D.C,, but if a mercury vapour lamp is employed .

about 200 volts and 3 amperes weuld be sufficient. The
tungsten arc is another form more economical of
current than the carbon arc, but requires a direct
current circuit for operation,. and if yours is an A.C.
supply a rectifier or motor-generator would be necessary
to convert the A.C. to D.C. ‘The current consuinption

with a tungsten arc is approximately § amperes. Write
the General Electric Co., Ltd.,, Magnet House,
Kingsway, W.C.2, for their lists of artificial sunlight
apparatus. X

Electric Welding Plant

IS it possible for me to make upa small portable
clectric welding set, using’ either batteries or
generator and some type of coil >—R. Calver

(Essex).

ASSUMING you require to.weld metal up to, say,
tin. mild steel plate, using eclectrodes 3/32in.
diameter, this \\ould require about 70 volts to break
down the scale and initiate the arc, and abour 75 amps.
at 25 volts to maintain thc arc, plus an extra § volts
10 cover the voltage drop in the leads to the welding
clectrodes. The best way to obtain this'is to-use a
special welding dynamo having a high voliage drop on
load. A-machine giving 75 volts on open circuit and
30 volts on a current of 75 amperes would be ‘ideal.
This dynafmo would have a full load output of 30 volts x
75 amps, that is 2,250 watts or 2.25 kW, The dynamo
would probably have an efficiency of about -7§ per
cent., so that the power required to drive it (expressed
in electrical units) would be 2,250 --0.75-=3,000 watts.
One h.p. corresponds to 746 watts, so that the h.p.
required to drive the dynamo when delivering a welding
current of 75 amps is 4 h.p. nce the machine is to
be portable it is probable that a petrol or oil engine
would be most convenient for driving. At the same
welding voltage of 30 volts total, the h.p..required to
drive 8 dynamo would be ractically propertional "to
the welding current rcquircdx.’

Steel-blue Finish for Brass
COULD vou tell me of any chcmical treatment
for putting a “ steely bluc ” finish on brass

objects, similar to that on rifles, etc. ? Also, is
there a r ble - method for-
chromium plating or silver plating brass by
electrolysis ?

Will you please informa me of the firms from
which the chemicals for the above questions may
be obtained ?~G. Downes-Rose (Derby).

YOU can obtain. a steely blue coloration on brass
by making use of “the following solution:
Copper carbonate, 1lb.; ammonia, 1 quart; water,

3 quarts.

Mix the copper carbonate and ammonia first, and
then add the water. Some of the copper carbonate must
remain in excess in the mixture. Use this bath at a
temperature of 175 deg. F. and immerse the metal to
be coloured in it until the desired colour is obtained—
usually from half to one hour. Finally, rinse the metal
well and dry it carefully.

The following bath is simpler, but it gives a rather
lighter blue :

Pho(ographer s “ hypo,” 8oz.; lead acetate (*‘ sugar
of lead ), 40z. ; water, 1 gallon.

Use this bath boiling, and immerse the metal parts
in it for some minutes until the required blue colora-
tion is obtained. Finally, well wash and dry

_ The brasswork must, on all occasions, be scrupulously

well cleaned and degreased before the chemical

coloration treatment is begun.

There are hundreds of different formulz for
silver and chromium plating. ~Since we do not know
your exact requirements in this connection, we would
advise you to get into touch with a firm of electro-
plating ‘material suppliers, who will be gble to supply
you with plating salts ready made up and in small
quantitics, You will find this method much more
satisfactory than endeavouring to maké up your own
solutions in these days.of short supplies. Such firms are :
Messrs. Canning and Co., Ltd., Great Hampton
Street, Birmingham, 1837 Messrs. R. Cruickshank,
Lid, Camden. Street, Birmingham; Chromium
Ponable Plater Sales Co., Ltd., 169-173, Hampstead
Road, London, N.W.z1

You should be able to obtain the chemicals for the
brass coloration from any of the .firms .of multiple
chemists,

ical

Armature. H’mdmg
I HAVE a vacuum cleaner motor, the armature
of which I wish to rewind. Will you please
give mc a diagram of connections ?
The armature has 12 slots and commutator
36 bars. I have wound quite a number of machines

emnbodying a

- known as

with two bars per slot but the thrce bars per slot
have puzzled me. The machine is 250v. 50 .—
J. Sinclair (Tillicoultry).

EN thc commutator hﬂs more bars than there

are slots in the core of the armature the coils
have 1o be grouped in twos or threes {br comvenience
in assembly, and wound with the appropriate nuinber
of tapping points -looped out at equal intervals, The
invariable rule is that there shall -be as many arinature
coils as there are commutator bars, so that with a
12-slot armature and 36-part commutator there must’
be three coils grouped as one in each armature slot.
In practice these are former-wound and taped up as in
Fig. 1, with loope taken out at appropriate intervals,

" each loop comprising an equal number of turns, but the

wire is net cut as the sections already form the junction
from one coil to the next. After taping up the appearance
of the coil is s:mllar to Fig. 1, and its m.tunl internal
connections are given in Fig. 2, assuming only one
turn per coil to avoid confusing the figure.

Wimshurst Machine

HAVE constructed a Wimshurst

machinc, as follows :

-Two ebonite plates 1zin. dlametcr, 24 strips on
each plate.

What would be the maximum veltage, -and
numbcr of revs. to produce samc ? Also, what
size should be ' the discharging terminals?
—R. Hancock (Swindon).

ABOUT 9o revolutions per minute of the driving

gear, speeded up threc fo one on the plate spindles,
is the highest safe speed advisable for r2in. plates.
The spark length. between: discharging knobs is
determined by many conditions other than the voltage,
such as the state o¥ the surrounding air, whether dry
or humld and the baromemc prcssure From plates
of the sice stated a 1in.,

electrical

to 1fin. spark would be

: Finish
Start -Loops
Diagrams show-
ing the triple cotl
connections with
one turn per coil.

Fig. 2
Stort

(Seec  reply ' 10 \
querv—Armature  Loops =
Winding.)

Finish

considered excellent. The size of the discharging knobs
on the electrodes might be }lin. and 1lin. respectively.

Vulcanising Rubber
I WOULD be obliged if you could give me
details of a simple method of vulcanising
rubber, also of the cﬁemicals required. 1 have
heard that it is possible to dissolve thc rubber
in a solution of sulphur chloride in carbon
teirachloride, but have so far been unable to
obtain any carbon tetrachloride.—]. Malham
(Grove Park, S.E.12).

THB vulcanisation of rubber is net an easy process,
and there is no really simple or reliable mode of
accomplishing it on the small scale.

In general, rubber can be vulcanised by means of
sulphur, or with certain compounds of sufphur, such
as sulphur monochloride.

Sulphur alone is seldom used in vulcanisation in
consequence of its uncertzinty of action, its7slowness
and, also, in view of the high temperature needed for
its action. In place of sulphur for modern vulcanisation
processes; organic sulphur compounds are used, and
these are accompanied by certain complex compounds
““ accelerators . which speed up the
vulcanisation process. Usually, these accelerators
require, also, the use of zinc oxide for their functioning.

In your own instance, you do not state what type of
rubber you wish to vulcanise and to what degree of
vulcanisation you wish to take it. We think, however,
you would find sulphur monochloride to be the best
vulcanisation agent for your purpose. Sulphur
monochloride is a yellow, evil-smelling, corrosive
liquid which is seluble in carbon tetracflioride or in
carbon disulphide. Your best plan is to dissolve about
10 parts of the suiphur'monochloride il 9o parts of
carbon tetrachloride or carbon disulphide and to
plunge the rubber article into this solution for about a
minute and a half. It is then placed in a warm oven for
the solvent to evaporate, and finally it is washed in o'
dilute solution of soda in water, rinsed apd dried.

The extent of vulcanisation is mainly gaverned in the
above instance by the strength of the sulphur nono-
chioride solution and the time of immersion of the rubber
article in it. With certain types of rubbers, this process

.

WWW._americanradiohistorv com

but we do not guarantee that it

is quite satisfactory, L
It will not

will work with all varieties of rubber.
work with any synthetic rubbers.

Sulphutr ‘monochloride is a product of Imperial
Chemical Industries, Ltd., Millbank, London, S.W.1,
but we do not think you *will be able to obtain it in
small' quantities from this source. Your best plan is to
purchase it (along with carbon tetrachloride or carbon
disulphide) from a firm of laboratory chemical suppliers
such as Messrs. F. E. Becker & Co., 17-29, Hauton
Wall, London, E.C.1, or Messrs: A. Gallenkamp & Co.,
Ltd.,, 17-29, Sun Street, and 1-3, Clifton Street,
Finsbury Square, London, E.C.2.

Rewinding a Vacuum Cleaner Motor
HAVE an *“ unwound *’ electric vacuum cleaner
motor, and wish to.use same for a small
emery wheel drive. I shall be pleased if you would
inform me as to the windings suitable for 230-volt
single-phasce so~.—]. Hargreaves (Preston).

THE motor you have in an unwound condition

can be wound suitably for driving a smal} grinding
wheel, but will have to be series connected in order
to operate on A.C. This means that the speed will be
variable with the load, and unless. you attach a fan or
some automatic. means of pre\enfu\g excessive speed
when running light there is a possibility of bursting
the emery wheel or damaging the armature windings.

Without artificial veuntilation, such as present in a

vacuum. cleancr, the power available will be very

small in any case, say from 1/16th to 1'20th h.p. at

4,000 r.p.m. The winding recommended will be as

follows :

Armature—26 coils, groupcd two per slot in the 13-slat
armature, each coil with 68 turns of No. 36 S.W.G.
d.s.c. copper, coil span from slot 1 to slot 7 inclusive,
and lap-connected to the 26-part commutator.

Ficlds—2 coils, each containing 1,000 turns of No. 30

.G. enamel and s.s.c. copper, in series with one
another and series connected to the armature.

A 4in. propeller type fan fixed to the shaft extension
at one end would restrain the speed from becoming
exci:ssive; and' ar the same time help to‘keep the motor
cool.

Ultra-violet Rays

I HAVE constructed an ultra-violet ray lamp,

using a mercury vapour bulb-—8o0 watt—with
the outer sheath cut off, and the necessary choke.
For a reflector I am using- a glass parabolic
reflector which is apparently silvered at the rear.

In the first instance, I am not sure whether this
reflector is effective for this kind of light, or if it
should be painted over with aluminium paint, or,
on the other hand, should 1 use an gluminium
reflecctor ? If so, could vou supply the address
of any firm from which I could purchase one ?

I have.been using this lamp for a weck or two
now, and the effect is that it will. burn more or
less .jn one spot and not scemingly diffused into
one broad beam as I should prefer it, the spot
apparently coming from direct radiation from the
lamp.—G. C. G. (Birmingham).

THE therapeutie effect of ulira-violet rays depends
much upon the wavelength, and exerciscs

+ distinctly different effects according to the degree of

penetration.  The spectrum known as the * near’

rcmon, including waves from 4,000 10 3,000 Angstrém
units are much niore penetrating to the human body,
whereas the rays in the *“ far  region of the spectrum
ranging between 3,000 and 1,800 Angstrém units
have a powertul bactericidal action. More tonic effects
can be looked for with the longer wavelengths, while
the shorter waves are more used for open wounds, etc.
An aluminium polished reflector is to be preferred to
silvered.glass, and if erythema-or burning is experienced
in one spot, the remedy is to alter the distance from thc
reflector to the body so that the focus of the rays is
morc dispersed. It is possible you may still be able 10
obtain reflectors and ecquipment for such apparatus
from the General Electric Co Lid., Magnet House,

. Kingsway, W.C.2.

.BOOKS FOR ENGINEERS--

Gears and Gear Cutting, §%~, by post (16,

Workshop Calculations, Table: and Formuiac,
6i-, by post 6ib.

Engineers’ Manual, 816, by post 9/
Fractical Mcchanics® Handbook, 1218, by post 13-,
Engineers’ Vest Pocket Book, 716, by post 8I-.

Fractical Motorlsts’ Encyclopacdia, 10616, by

post I1l-.
Motor Car Principles and Practice, 8-, by post 6ié.

Wire and Wire G:ugcs (Vest Pocket Book),
316, by post 319. .

198848 18 4820 10 4 8 e 808 S8rrBiap 1B 18 eq’

Diesel Vehlcles : Operation, Maintenance and
Repair, $)-, by post $i6.
Dictionary of Metals and Alloys, 116, bty

post 8i-
Watches : Adjustment and Repalr, é/-, by post (i6
Plan¢ Enginecr's Pocket Cook, 6/, by post &S,
Screw Thread Manual, éi-, by posc 616.

Mathematical Tables and Formula {Vest Pocket
Book), 3/6, by post 3f9.
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Behind the War Effort . . ..

Day in, day out the printing presses.of this comipany

maintain a ceaseless flow of technical’ books and

periodicals—instructional books on workshop practice

for personnel in war industries : trade and technical

journals providing the industrial. intelligence service
' behind the war effort,

Such essential production must constitute our -main
programme for the duration of the war.

In the days to come we shall apply the.same drive
and determination to those fields of production
not less essential to a world of  peace.

ELECTRICAL PRESS , MAIDENHEAD - = BERKS

(ASSOCIATED WITH PERCIVAL MARSHALL & CO., LTD) 7m iée % and 23, GT. QUEEN ST., LONDON, W.C2
\_/

Prilmtens & Hbhiskens ot=T eclhvniasis Blapkes & P et iodicals

THE “FLUXITE QUINS
AT WORK
* Come on!. Get out of my cage!"”
Shricked Poll, in a feathery rage.
* Aad you just put it right!
Go and get your FLUXITE,
And for blankety blank be your age ! ™

MY TFOIR I

LATHES

The. Compound Slide Rest

~ Note the two-point location of the compound slide

N . & %W\’}

to ensure rigidity ; micrometer dials to feed screws ; For all SOLDERING work—you need FLUKITE—the paste flux
generous dimensions of the cross slide.  All slides ~with which even dirty metals are soldered and * tinned.”” For
are hand scraped and individually fitted. For the the jointing of lead —without solder ; and the “running” of white
present, Myford Lathes are only available to holders metal bearings=—without * tinning ** the bearing. It is suitable
of M.T.C. permits and delivery periods are subject for ALL METALS—excepting ALUMINIUM—and can be used
to the decision of the Control. with safety x;;: ELECTRICAL and other sensitive apparatus.
With Fluxite joints can be * wiped ”’ successfull

MYFORD ENGINEERING COMPANY LlMlTED, that .are impossible by an; other methoz.
: BEESTON, NOTTINGHAM Used for over 30 years in Government works and: by leading
Telephone 1 engineers and manufacturers. Of all Ironmongers—in tins,
Beeston 54222 (3 lines) 8d., 1/4d. and 2/8. Ask to see the FLUXITE SMALL-SPACE
. SOLDERING SET-—compact but substantial—complete with

full instructions, 7/6.

@ TO CYCLISTS! Your wheels will

NOT keep round and true unless the

spokes are tied with fine wire at the erossings

AND SOLDERED. This makes a much

stronger whéel. It's simple—with FLUXITE
—but IMPORTANT.

e ~rLoxie~ | ALL MECHANICS WL HAVEN

GUN puts ““ FLUX- @ :
ITE" where you :
warit it by a simplé :

pressure. g

Price 1/6 or filled :
................................. IT SIMPLIFIES ALL SOLDERING

Write for Book on the ART OF * SQFT SOLDERING, and for Leaflets on
CASE-HARDENING STEEL and TEMPERING TOOLS with ¥LUXITE.
: Also on “ WIPED JOINTS.” Price 1d. Each.

FLUXITE LTD., Dept. P.M., Bermondsey Street, S.E,|

www americanradiohistorv com -
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To-day the efforts of our
skilled model engineers are
devoted to up-grading the output
of the essentials of war.

But when the arrival of happier
times gives us the *‘ right away,"’
we shall be fully ready to resume

production of those entertaining
and instructive models which have
made BASSETT-LOWKE the greatest
name in model engineering. May such
time be not long delayed.

Send for War-time List L/I12. Price 3d. (Giving ‘
details of supplies now available.)

Second-hand Bassett-Lowke Model Equipment
» purchased for Cash, send particulars.

3
S
“GAUGE O MODEL u
L.M.5 CORONATION 5COT

BASSETY-LOWKELTD.

LCNDON : 112 High Holborn, W.C.1.
NonvnAMP'ON MANGH‘ESTER 28, corpomt’o'n Strest.

T

Have you tried AZOL ?
It’s a fine developer
for Roll Films

Azol is a one-solution lignid developer. 1t is very
easy to use. All you have to do is to add water. A
quarter of an ounce of Azol and six ounces of water
will develop two eight-exposure 2} x 3}.films. " You

can buy Azol from any

good photégraphic Dealer

in 3-oz. bottles or you

can send for, the trial
offer mentioned below. 1s the developer

It is much more in- Jo use. It brings
teresting to do your out the delail.
own developing and

printing. You miss half the fun of photography
if you let someone else do it.

Special Trial Offer:

For 213 P.O. Johnsons will send you post free (G.B. only) a trial set
of Chemicals. Including l-oz. bottle of AZOL, to develop ecight
spools 2%in. by 3Jin., 4-0z. tin ACID-RIXING, making 30-60 ozs.
solution, one packec AMIDOL DEVELOPER, enough for 2 to 3 doz.
bromide or contact ** gaslight ** princs.

Address ; Depe. 4l.
JOHMSON & SONS Manufacturing Chemists Ltd,, HENDON, N.W.4
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AIRY DA
AIR SUPERIORITY

YOU KNOW HOW MUCH IT. MEANS TO
THE SOLDIERS AND SAILORS FIGHTING
IN ALL PARTS. OF THE WORLD- FOR A
BETTER FUTURE . ..

EVER SO OFTEN IT MEANS THE MARTLET
TAKING OFF THE FLIGHT DECK OF AN
AIRCRAFT CARRIER TO PROVIDE - THE
PROTECTION REQUIRED.

FOR THE MODELLER THE MARTLET IS ONE
OF SOME THIRTY 'PLANES HE CAN BUILD
FROM . AIRYDA PLANS. IT IS A SMALL
MODEL—PRICE 1/8—AND YOU CAN FIT IT
WITH FOLDING WINGS.

ASK ALWAYS FOR AIRYDA MODEL
AIRCRAFT CONSTRUCTIONAL KITS; IF
THEY ARE DIFFICULT TO GET, PLEASE BE
PATIENT; AND ASK AGAIN FOR AIRYDA.

«  THE GRUMMAN MARTLET
NAVAL FGHTER (F.A.A)

NATIONAL MODELLERS SUPPLY
AIRYDA WORKS @ ST. JOHN’S RD. @ HUDDERSFIELD

WWW._americanradiohistorv com
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—ELECTRICAL STORES—

“ FAIRVIEW ”
‘LONDOCN ROAD,
WROTHAM; KENT

Please Note Change of Address.

THIS BUSINESS 1S NOW TRANS-
FERRED PERMANENTLY TO THE
ABOVE ADDRESS, WHERE ALL
MAIL ORDERS WILL RECEIVE
STRICT PERSONAL ATTENTION.

TERMS : Cash with order. NoC.0.D.

Regret no Grders can be accepled from
Eire or Northern Ireland.

ELECTRIC LIGHT cHEcK METERS,
weli-known makers, first-class condition,
electrically guaranteed, for A.C. mains
200/250 volts 50 ¢y. 1 phase 5 amp. load,
10/-each® 10 amp. load, 12/6, carriage 1/-.
LOUD RINGING - BELLS, working on

110 v. D.C,, 8in. dismeter gong (bell metal)

¥lated \\.Lterpronfnew 32/6, carriage paid.
K.W. TRANSFORMER, input 100 volts

at 100 cycles, single phase, output 10,500

volts, centrc tapped to earth. Price
£4/10/~, carriage forward.
HEAVY DUTY CABLE, V.I.R., and

hroided, in first-class comlltlon, size 37/13,
lengths 30 to 40 vards. Price by the length,
§/- per yard, carriage forward, or 7/~ per
yard for short length&, carriage paid.

200 AMP. SWITCH FUSE, three-way,
Tronelad, unused. 400 volt, size overall
30in. x 12in. x 12in., maker E. N. Bray,
Ltd. Prico £6, éarriage forward.

1 K.W. ELECTRIC FIRE Tlement, size
16ip. x 1§in. x 1lin,, for 220 v. mains
AC. or D.C, as new, 6/~ each, post free.
POWER PAcKS for smoothing, ete..
condisting of two 300 ohm chokes and
two 2 mfd. condensers. Price 8/6, post

free.

ROTARY -CONVERTER, D.C. to D.C.
1nput, 12 v.; output, 1,100 v, at 30 m/a.
Ex R.AF, condition new. DPrice 50/-,
earriage 'y id.

HEAVY DUTY KNIFE SWITCHES, D.P,,
D.T., quick breik, 100 amp., in ﬂrst~cl.x~s
condition. Price 20,‘-, carriage paid.
X~RAY TRANSFORMER, in oil-filled tank,
mediumn size, inpuet 220 volts,, 50 cyele,
1 ph. ocutput 45,000 volts as 2 kW,
intermittent rating, in perfeet order.
Price £20, carriage paid. .

ROTARY CONVERTER, D.C. to. D.C,
input 48 volts; output 2,500 -volts at
-Price £10,

1 kW., condition as new,
carriage paid.
3 WATT WIRE END Resistances, new and
unnsed, assoried sizes (our Assortmenl),
5/6 per doz.. post free.

ROTARV CONVERTERS, D.(. to D.C,

permanent miagnets flelds, small snzc,
windings not guaranteed, ball bearing,
contained in cast alli box, size 12in. X 4in.
x 4in. Price 15/-, carringe paid.

AIR PRESSURE GAUGE, %ip. dia, in
mlnmcml reading 04,000 s, per square
m(‘h, conditiou as new. Price 50/-, carriage

aid.

SOLlD BRASS LAMPS (wing type), one-
hole mounting, fitted double contact small
B.C. holder and 12-voit 16 watt Ualb,
3/6 each, post free; or 30/- per doz.,
curriage paid.

DYNAMO, outpust 20 volts, 15 amps.,
shuot \\oumL slow speed, ball bearing,
wndlblon as new. Price £3/10/-, cam:\ge

!;’WO-GANG Variable comlensers small
slze, capacity .0005. Price 3/-, post free.
HEADPHONES 120 ohm, secondhand,
oomplc'.e with headband und cords, in
- perfect working order. Price 7/6 per pair,
post free,

INSTRUMENT METAL RECTIFIERS, by
famouns maker, 10 ‘mfa full load, conver'.
yaur D.C. moter to A.C, w mkmw Price
15/ each. post free.

TUNGSTEN CONTACTS, 3/;6in. dia., a palr

mounted on spring bladcn also two high

quality pure silver cont.lctsiilus dia., also
mounted on spring Llades, fit for henv

duty, new and unused; there is enough
Yase to Temove for other work. Price the
set of four contacts, 5/, post free.

220 VOLT DYNAMO 9 AMP output by
Tancaster Dynamo Co., shunt wound,
speed 1,500 R.P.M.,
Price £10, carriage paid. -

POST OFFICE RELAYS, rmall tvpe, high
resistanee, twin blade, very low milliam)y
;memtlon, as new. Price 7/8 each, post
tee.,

condition as mnew.
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YOU ©AN TIN ANY METAL QUICKLY AND EASILY
with

HOYT,S TINNING COMPOUND

consisting of powdered metal combined with an actlve flux

NO SEPARATE A‘PL!CATION OF FLUX, SOLDER “OR TIN REQUIRED
JUST CLEAN THE JOB AND FOLLOW DIRECTIONS

Heat the work and just sprinkle the powder evenly

upon surface to be tinned. The flux-should * boil ”
“and-its cleansing action will be assisted if the surface

is scrubbed with a wire brush at this stage. When

flux has all melted and the surface is. tinned evenly,
all over, remove from heat and wipe with a clean rag.

Price §f- per Ib. nett carr. paid.

HOYT METAL coO. of GT. BRITAIN, Dept. PM, DEODAR RD., PUTNEY,
LONDON S.W.I5

ELECTRO-MAGNETIC
COUNTERS

£00 ohms. coil.
Many industrinl and domestic nppllmtlons

Counting up to 9,999,  Operating from 25 v. to 50 v. D.C.
(8.H., ex-G. P.0., all perfect.)
5/6. Postage 9d. extra.

CENTRAL RADIO CO.,,

W.C.1.

LONDON

23, LISLE STREET, LONDON.

NEW!

THE FIRST OF PITMAN’S POCKET HANDBOOKS

BASIC ELECTRICITY AND
MAGNETISM

By W. C. Frid, B.Sc. (Hons.)

Specially prepared for all Service and pre-Service personnel—
electricians and wireless and radio mechanics—who require a
knowledge of the fundamental principles of Electricity and
Magnetism, and how they are applied in practice. It also g
covers the syllabus of the A.T.C. proficiency test. Many llﬂ
diagrams and worked examples. net

PITMAN'S

BOLT DOWN THAT MACHINE IN HALF THE TIME

with CINCH Bolt Anchors

Suitable for all fixings to walls, ceilings
and floors of cement, brick, stone, etc.
No delay: full léad can be applied
lmmediatgly. Depth of hole
40% to 609 less than ordin~

ary fixing methods. Cinch

anchors give a quick and

positive bite that holds per-
/' manently. Will not slacken or
work loose. Sizes to suif all

IMMEDIATE DELIVERY.

Free 0’ SEND FOR DETAILS AND SAMPLE ANCHOR and prove our claims
HOYT METAL CO. OF GT. BRITAIN, Dept. P.M,, Deodar Rd.,Putacy, London, S.W.15

needs,

- . . N
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39, PARRER STREET, KINGSWAY, LONDON, W.C.z
[ 1]

A PELMAN
TRAINED MIND

. WHY, amongst the brainiest and

most successful men and
women _in England to-day, are
there so many Pelmanists ?
Why does being a Pelmanist
lift you right out of the rut?
The answer to these and to many
other questions relative to Your
Success and its assurance through
Pelmanism will be found in
“ The Science of Success.” In
this book you will read accounts
by Pelmanists themselves of how
whole lives have been changed
for the better by Pelmanism.

What Pelmanism Does
Pelmanism brings out the mind’s-
latent powers and develops them to
the highest point of efficiency.
It eliminates such defects as :(—

Depression- Pessimism
Forgetfulness  Timidity
Shyness Procrastination
Indefinitencss  Indecision
Morbid Unnecessary
Thoughts Fears

which " interfere with the effective
working power of the mind, and
it develops such valuable qualities

‘as ir—
—Optimism -—Confidence
—Perception —Self-Control
—Judgment -—Ambiton
—Courage ——Initiative

—Will-Power —Reliability

Half fees for serving members of "
lis Majesty’s Forces
(Apply for Services Enrolment Form)

=

Your Unsuspected Self
Pelmanism teaches you to rely on
yourself. Every man and every
woman has within himself and her-
self a mine of abilities that lie dor-
mant, ready to be brought into
service through the proper training
of the mind. This is the time to
bring them forth and to use them .
for thebenefit of yourself, your
dependants and your associates.
Remember—Everything you do is
preceded by “your attitude of mind:
The Pclman Course is taught by
correspondence only. There are no

_classes to attend. The problems of

each Pelmanist arc considered:
separately by highly trained, sym-
pathetic instructors. Under this
understanding system, even the
most timid student gains self~
- confidence immediately.

The Pelman Course is fully
described in “The Science of
Success.”” The Course is simple
and interesting and takes up very
litde time ; you can enrol on the
most copvenient terms. The book
will be seant you, gratis and post
free, on application to :—

Pelman Institute
(Extablizhed over 40 years.)
130 Albion House, New Oxford St.,.
London, W.C.1

PELMAN (OVERSEAS) INSTITUTES:
NEW YORK, 2il, North Avenue, New
Rochelle. J]llzLBOUIh)F 396, Flinders
Lane. JOHANNE. S}.URG, P.0. Bozx 4928,
DURBAN, Natal Bank Chambers ("0
Box 1489), DrLHI, 10. Alipore” Road.
CALCUTT 4, 102, Clice Streel.
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Editor : F. J. CAMM
APRIL, 1943

"All letters should be addressed to

the Editor, “THE CYCLIST,”

George Newnes, Ltd., Tower House,'

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

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

Commments of the Month

Company Registration

PROPOS our recent explanation -of the
legal position concerning the conversion
of a private cycling club into one

of limited liability, there seems to be -a
misapprehension that the club -is limited
from the moment of passing the resolution em-

powering the committee to form the club into’

a company. The committee has not power to
reach this decision on its own ; such decision
must be taken at an annual general meeting
or a special general meeting. Unless the rules
are put before thc members at such meétings
a further general meeting must be held before
the papers are filed with the Registrar of
Companies. Ifthe rules are changed without the
approval of the members the registration can
be upset.. The rules which govern the club
must be sent to the registrar with the
application for registration, and these must be
approved by the members. The memorandum
submitted to the registrar need be signed by
only seven members, and so members nced to
be careful that there is not a coup d’éa.
Usually when a club becomes a limited
liability company (but not always) it is bécause
there has been trouble or trouble is brewing.
In an imaginary case seven -people could
register the company (any seven members,
not necessarily committeemen) "and become
the proprietors of ‘the club, inviting the
members to rejoin under the terms imposed
by the new rules. It is important therefore
for members of clubs which are thinking of
making this change to make quite sure that
they are kept fully informed of all that is
happening and at the meeting which makes the

vital decision to see that the old rules are either’

carried on or modified by general consent.

The British League of Racing Cyclisti

THE London . League of Racing Cyclists,

which is a section of the British League
of Racing Cyclists, at a recent meeting
planned a list of events for the present season.:
Their first mass-start race, for which police
sanction and promise of co-operation have
been obtained, is to be held in May. Although
the N.C.U. centres have largely decided
against mass-start racing on the open road, a
complete referendum of all of the clubs,
adherent to the N.C.U. has not yet been
obtained. Certainly a high percentage of. the
N.C.U. centres have voted negatively. The
ew movement, however, is not daunted by
this negation, and equally proves that a large
number of cyclists do want this form of race.
One club has solved the difficulty by dividing
itself into two parts, one for mass-start, and

‘the other to opcrate in the ordinary way.

The Ealing C.C. remains adamant and has
refused to reaffiliate to the National bodies.
In the meantime, the London League of
Racing Cyclists have planned a programme
of 32 road events and hill climbs, including a

.league road and time trial championship,

threc open road races, three * 50s,” six ¢ 25s,”
one **100,” three team time trials, four
circuit events,.a tandem “ 30,”” a hdrdrider’s
event, two hill climbs, two ladies’ *‘ 10s,”
and two ladies’ ¢ 255.”” The league will also

promote several track - meetings. - Several

prominent cyclists are associated with the
league.

Salvage—An Appeéal to Cyclists

'I‘HE Directorate of Salvage and Recovery
~ makes a special appeal to cyclists.
It says:

“Thtat empty oil tin, for instance, should
be squashed flat, together with any other tins
you may find, and put out for salvage. It
will go to the blast furnaces to be melted
down, and can be made into anything from a
machine-gun belt to a marine engine. If
you have some old nuts or bolts, don’t despise
them because they are so small. Put them
in one of the tins and let them go the same
way. The country needs every scrap of
metal it can get.

¢ If you have an old, worn tyre or. a split

inner tube, it will make a most valuable

contribution, for the rubber situation is
serious, and the demand for “reclaim” to
mix with new rubber for making bomber
tyres is almost insatiable. X

“Even old puncture patches or valve-
caps have their value, and so have odd lengths
of hose. Your scraps can be incorporated in
the making of collapsible dinghies, life-saving
jackets, or barrage-balloons, as well as tyres,
or they may help to provide gas or oxygen
masks for airmen, surgical equipment, or
fire-hose. ¥ -

% But there will still be other things useful
for salvage when you clean out your shed.
What about old maps or itineraries, bills, or
old newspapers ? Pulped and processed, they
will make shell containers, cartridge wads,
demolition cartons for Commandos, essential
parts.for mines and bombs, or trench mortar
carriers.

¢Old rags—and what shed will not contain
some fit only for salvage ?—are badly wanted.
According to their quality, they may become

By F. J. C- )

uniforms, engine wipers, paper for maps and
charts, or cotton wool for surgical dréssing.”

" 65 “!

ON February 16th of this year the National

* Cychists’ Union celebrated its 65th
birthday. In those years it has done a great
amount for cyclists and cycling. The
Inaugural Meeting was held at the Guildhall
Tavern, London, on February 16th, 1878,
when the first rules were drafted. One of
the earliest problems it had to tackle were
the provisions of the Highways Act. The
N.C.U. was originally founded under the
title of the Bicycle Union, and the
amendment to the Highways Act wbich it
opposed was designed to prevent cyclists
from using the highway. In those years a
cyclist was considered a menace. The action
of the Bicycle Union secured the rejection
of the amendment. The Bicycle Union
changed its name to the National Cyclists’
Union in 1883. It has a good record of
services energetically and cheerfully rendered.
Naturally it has been criticised and feeling at
times has run high, both for it and against it.
It has weathered the storms, and will continue-
to experience them. To-day it is wrestling
with the controversial mass-start problems.
Time must show whether its policy is right.
The present attitude of the Union is that if
changes are necessary they are prepared to
make them, but they require the authority
of their adherent clubs before such changes
are made. ‘

Veijerans’ Time Trial Association

THE Veterans’ Time Trial Association has

been formed. It colicits membership
from all the over 40’s who still desire
to race against those of their own generation,
but at the reduced pace which many find a
corollary to-the forties. But why veterans ?
Wedthought men in the forties were middle
aged.

Waste Paper—Urgent

ESPITE the efforts made by all
D sections of the community, there
is a weekly deficit of
thousands of tons of waste paper for war
needs; 100,000 tons are urgently needed
to meet the immediate demand of war
factories, to Supply packaging - for food,
medical supplies, etc., and for other essential
purposes. With the much reduced amount
of paper being put into current circulation,
inevitably the day-to-day collections of waste
have suffered.. Therefore an intensive effort
has to be made to dig out the accumulations of
business houses, manufacturing concerns,
professions, institutions, etc. %
Although much has already been done in
this direction, it is cstimated that there are
still hundreds of thousands of tons to be
obtained from these sources.

Every business and manufacturing concern

is urged to appoint a member of its staff as

_salvage officer for the shop, store, factory or

office. With the backing of the management
he should make- himself responsible for the
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effective collection of every scrap of current
waste. Of greater importance, he should
explore every possible opportunity of turning
out all the old and mainly obsolete records—
old correspondence, files, ledgers and other
account books, guard books, -out-of-date
reference books and trade catalogues, old -
invoices, receipts and cheques, copy estimates,
sales graphs, blueprints, etc. Each journal
will know what each industry, trade or
profession is likely to have. It should ‘be the
salvage officer’s job to determine, in con-
sultation when necessary with his manage-
ment, not so much what can be sent to salvage °
as what it is essential to retain—everything
else should be sent to salvage. Business .
waste is of high quality for paper-making
and should go to waste paper merchants so
as to ensurc efficient sorting and grading.
Shculd there not be a local waste paper
merchant, readers should get into touch with

- the Waste-Paper Recovery Association, 154,

Fleet Street, London, E.C.4, who. will be
pleased to help them.
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What's In a Name?

IN the Harrow and Wembley

area there has been formed a
cycling club with the name
of ‘Roadster Cycling Club.”
Officials state that the title in no
way indicates the type of machine
used but that- the name means
“ sensible road user.”

- Clubman’s Exploit

LEN GUNN, member of South-

western Section of the N.C.U..
was one of three lance-corporals
who captured 3oo Italians. He
was recognised by members in a
Press. photograph—a copy of
which has been secured for the
club’s archives.

Club Casualties

FORMER Essex . grass track
champion, Jack Ivory, South-
end and City Wheclers, has heen
killed in action. 'Another member
of his cluh, Claud Hutton, is
creported mussing. News is to
hand that Albert Gainsworthy,
Gainsford | Wheelers, has been
killed in action while serving with
the Royal Navy.

Cycling Film * Stars”
A FILM, now ncar completion,
¢ Shorts and Saddles,” fea-
tares members of West Heath
Cycling Club of Birmingham.

Manchester Wheelers’
Jubilee
MANCHESTER Wheelers are
considering a special pro-

gramme of events by which to
— celebrate their Diamond Jubilee.

Vice-President Dies in Africa
IEUT. - COL. THE HON. SOMERSET
MAXWELL, enthusiastic vice-president of King’s
Lynn C.C., has died of wounds in Africa. e was a
keen rider.

News of Wally Thain

Al-”l‘ER serving with the A4rk Royal on her many
adveutures, Wally Thain, Portsmouth North

End C.C., is now on another aircraft carrier.

“ Smiler ” Vaughan Safe

REPORTED missing from_air operations early in
November, *“ Smiler ” Jack Vaughan, Midland
C. and A.C,, is known to be a prisoner of war.

“ Bert” Houghton in R.A.F.

APPRECIATED vice-president of T'wickenham C.C.
and former joint holder of several National
tandem-tricycle records, “ Bert ” Houghton is now in
the R.A.F. Last year he covered no fewer than

14,737 miles.

Walsall Trophy

THE family of the late Cpl. D. J. Kinsetla, a_keen
time-trialist and tourist and secretary of' the
Walsall C. and A.C., have presented the club with a
trophy to perpetuate his’ memory. The Corporal was
killed in action while serving in the Middle East.

News of Geoff Outhwaite

ELL-known member " of a Bradford Cyclists’
Club. Geoff Outhwaite, who left this country
some years ago 10 take up a post in Shanghai, is now
known to be safe. e left the city in the last boat, and
is now making up for restricted cycling activities.

Ridley C.C. Loss

OFFICIAL confirmation is to hand that George
Forster, former secretary of the Ridiey C.C,
has been killed in action. He was an air gunner.

Norwood Paragon Distinction

THREE members of the Norwood Paragon C.C.—
all of whom are also keen bicycle-poloists —have

been decorated for bravery.

Twickenham’s Jubilee

TWICKENHAM C.C. cclebrates its Diamond
Jubilee this year. The latest club member to
join the Forces is J. G. Witcombe, club champion, and
.a rider who showed outstanding promise. More than
80 per cent. of the club’s pre-war members are in the
Forces,

H. N. Petty Missing :
FORMER secretary and captain of thc Ancrley B.G.,

Leading Radio Mechanic H. N. Petty is m,issing‘.

as the result of enemy activity at sea.

-

St. Christopher C.C. Loss

.,THE Leeds St. Christopher’s Cycling Clhib are
mourning the death of yet another of theitr
stalwarts : Sergeant-Pilot P. F. Nettleton, former time
trials secretary of the club.

A New Tricycle Club

AL’]'HOUGH the members state that it is in no way

formed in opposition to the Tricycle Association,
a new three-wheeler club (which is open to women—
the T.A. is not) has been launched in the Ntidlands
under the title of the National Tricycle Club.

_Resignation ‘of Louis Ewing
OUIS EWING—of “Fullers of Girtford "—has

resigned the secretaryship of the Poly
His business now takes him into the country.

Killed in the Middle East

BY the death on active service in the ‘Middle Fast
of Sergeant-Observer R. Almond, R.AF.V.R.,
l})otherham Wheelers have lost their second member in
the war,

King’s Lynn Activities
AMONG members of the King's Liynn C.C. serving
overseas is. Lieut, \Villjam Pryor—holder of the
“ club zs5-mile reeord—who is in North Africa, and
Battery Sergeant-Major J. H. McLaren, who is in the
Middle East.

Farewell Party to Pyramid Star -~

FAREWELL, party was given to H. L. Johuson,

Pyramid Road Club -
star rider, prior to joining
the Fleet Air Arm. FHe is
to train as a pilot,

r ==

Cyclist Messengers

SOUTHA]\IPTON

Wheelers have been
asked by the local Fire Force
Commander to form a
cyclists’ messenger “service
in the city for use in the
event of other mecans of
communication breaking
dqwn.

African Casualties

WO members of South-
ampton Wheelers, both
of whom were serving in
the Hampshire Regiment,
have been posted miissing
- fallowing  operations in
North Africa. ‘They are
Captain F. Prince and Pte.
J. Pulten. The last-named
was a promincent track
rider.
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Seen by the tourist : the Redeswire stone at the summit of Carter

Bar, on the boundary between England and Scotland.

Plymouth’s Invitation )
open invilation to serving mepn in the Plymouth

N
A area to take part in club fixtures is given by the
Plymouth Corinthian C.C., whose secretary is Mr. 3.
Saunter, 26, Rosslyn Park Road, Plymouth. Thirty-four
of the club’s memhers are serving.

Clubman Honoured

SIGNALMAN TH@IAS HIGGINBOTHAM,
member of Yorkshire Clarion C.C., has been
awarded the Polish medal *“ Krgvg Walecznych,” the
equivalent to eur Distinguished Service Medal.

Club Re-formed _
HE Crest C.C., of Ilford, Essex, has bcen

re-formed.

Dealer Grves Armour
A LINCOLNSHIRE cycle dealer has given a suit of

armour as scrap to the Ministry of Works,
Bicycles at Stalingrad
THE Russians collected many bicycles amongst the
booty lost by the Germans at Stalingrad.

Death of Pioneer Cyclist

THE death has occurred in Edinburgh of a pioneer
cyclist, Robert S. Kennedy, at the age of 65.

Cyclists Paid [360

DURING 1942 the Scottish Y.H.A. collected a total
of £360 from cycle storage charges at its hostels.

Cycling at Malta

AlR Force personnel at Malta is making use of
bicycles for travelling between biltets and airfields.

Old to New

HE East Suffolk Education Committee is having
300 bicycles made from usable parts of old
machines.

Chambers Consul

'T"OMMIE CHAMBERS, famous Scottish mile-
eater and cx-racing man, is the new Cyelists’
Touring Club Chief Consul for Wigtownshire.

Parish Pump Going

SAXMUNDHAM’S parish pump, which bas beemr
called a convenient eycle stand in the past, is to
be removed as scrap metal.

Bicycles at f250 Each

BRITISH bicycles are costing the equivalént of £250
each in Chengtu, in Free China, states a Church
of Scotland minister out there.

New West Coast Route?

COUNTIES in the north-western part of England are
pressing for a new west coast road to link
Lancashire, Cumberland and Westmorland.

Rubber from Papua

HE rubber plantations of Papua are working again

following the release of native labourers who

have been helping the Allied Forces . against the
Japanese.

Clarion Easter Meet

HE National Clarion C.C. is holding its 48th
annual Easter meet at York this year. The annual
conference, a social-dance, and other items are in the
programme.
- Next year’s meet will be held in the Ctub's Jubilee
ear.

-
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“ Spring Sunshine.” ~Wool Lane, Midhurst, Sussex.

S.RR.A. Annual Lunch
'HERE was a pre-war quality about the
S.R.R.A. annual lunch, which was-held
at the Railway Hotel, Purley,” on Sunday,
February 14th, with the president, J. Dudley
Daymond, in the chair. It was, indeed, an
all-star performance. This association was
founded in the same year as the Purley
Railway Station was built, in 1899. The
function was an extremely jolly ‘and good-
natured affair, and among those present were
Ransom Morford, A. Shillito, E. V. Mills,
C. F. Davey, H. C. Scotto, S. Amey, H.
Kingsmell, Arthur Whinnett (hon. sec.),
E. Coles-Webb, F. H. Grubb, H. Beurl,
F. Armstrong, Harry Paul, George Lawrie,
A.  H. Bentley, Rex Coley, W. J. Mills,
H. H. England,.W. J. Pett and J. H. Wallace.
Arthur Shillito, in an extempore speech,
proposed .the toast of The Association,-and
paid _tribute to the work it had done, and
Arthur Whinnett, in response, dealt with the
history of the S.R.R.A. from its beginning.
He dealt at some length with the year 1928,
which he said was the most exciting year of
the associatibn. No less than I6 successful
attempts on records were made that year.
The toast of The Record Breakers was
proposed by H. H. Bartlett, with replies from
Davey, Grubb and Morford. The toast of
The Visitors and Press was proposed by
J. Dudley Daymond, who expressed delight
that the editors of the-cycling papers, W. J.
Mills, H. H. England, F. J.  Camm and
R. B. Coley, had made it their pleasant duty
to be present. W. J. Mills, in a witty speech,
H. H. England and F. J. Camm replied on
behalf of the Press. The latter made the
point that whilst the S.RR.A. had been

considered as: a local
association, it was in
reality a national associ-
ation, in that it governed
from a national point of
view records made on the
southernroads. Mr. A. H.
Bentley proposed the toast
of The Chairman with
brevity but
based upon a long associ-
ation with him. Musical

indeed, a most pleasant
function.

Save Rubber

THE National Commit-
tee on Cycling have

issued’ the following

statement :

“ Cyclists can use their
bicycle pumps to ~save
hundreds of tons of rub-
ber.

“In peace-time well
over one thousand tons
of it went to the making
of bicycle tyres every
year; so _bicycles in-
Britain must be carrying
two or three thousand
tons .of rubber round
their rims to-day.

‘“ Thousands _of these

" bicycles are being ridden
on tyres which are under-
inflated; and under-
inflated tyres  waste
rubber. They have only
half the life of tyres
properly blown up.

“ Tyres pumped hard not only save rubber :
they give speedier and more enjoyable riding.
May we therefore appeal to every cyclist?
All hands to the pumps !

“ And a flint picked up.to-day may cause
a puncture to-morrow : so why not look to
the covers and pick them clean? !

Solution Tubes
THE tyre manufacturers state that there
must be in Great Britain at the moment
several million- tubes of rubber solution for
repairing cycle and motor tyres. As these
become empty, would their owners mind
taking the trouble to drop the used tubes
into the salvage bin at the nearest chemist’s ?
Toothpaste makers have been kind enough
to accept the suggestion of the Tyre Manu-
facturers’ Conference that cyclists and

motorists should put solition tubes in the .

bins for empty toothpaste tubes. All profits
on the sale of metal titbes go to the Red Cross
and St. John Fund. Without cost to
themselves, therefore, contributors of used

tubes help the war and the nursing services

by one simple act. -

Tyres Without Tubes

AN American engineer, John McGay, of

Thulsa, has invented a method of sealing
tyre casings to wheel rims and inflating them
without usirdg inner tubes. .

When over 600 car owners of Tulsa had
been persuaded to test this invention and
had proved it to be successful, the city
authorities of Tulsa decided to follow suit,
and to-day all city-owned vehicles with drop-
centre rims arc ‘tubeless. The Douglas
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sincerity, .

honours were accorded -
the chairman, who suit-
ably replied. It was,

Aircraft factory at Tulsa; too, are changing
over all their cars and trucks to this new
method- of tyre inflation. 4
The principles adopted to adapt’ existing
wheel and tyres are extremely simple. First
the rim of the wheel—which, of course, should
be drop-centred—is cleaned and smcothed.
Then a valve, preferably oversize, is fitted

-into the regular valve opening and secured

with a lock nut and rubber washer. Holes
and cracks in the tyre are’ filled with cold
patches or vulcanised and all irregularities
sandpapered smooth, especially on the beads.
The tyre is then mounted and blown up
rapidly and tapped at the same time to ensure
that the beads seat themselves evenly,
Once the tyre is inflated, the wheel and
tyre are immersed in water for the usual
bubble test. Sometimes, in order to seal
the smaller cracks, it is necessary to inject a
pint or so of liquid cement. It is claimed
that once the tyre is made airtight it requires
only the usual care. Sounds too good to be
practical. [

D Wings for Victory

DUNLOP RUBBER CO., LTD., have
invested £150,000 as a contribution to
London’s Wings for Victory' Week _which
closed last month. It has been allocated
among the following boroughs where there
are Dunlop offices, warechouses or factories :
Westminster, £60,000 ; Edmonton, £40,000 ;
St. Pancras, £25,000 ; and Lambeth, Stepney,
Greenwich and Finsbury, £6,250 each.

Road Accidents

ROAD deaths in Great Britain in January

totalled 589—an average of 19 a day.
In addition, 10,403 people werc injured,
2,601 of them seriously. :

Compared with January of last year, when
681 were killed and 12,770 injured, it was a
safer month for all classes of road users except
pedal cyclists. The number of cyclists killed
was 87, an increase of 16, and there was also
a marked rise in the number of cyclists |
seriously injured. i

Of the 370 pedestrians killed, two-thirds
lost their lives in the black-out. The total
number of black-out deaths among all road
users was 33§, a reduction of 20 per cent.

Among the daytime accidents were most of
the 75 fatalities to child pedestrians and ‘child
cyclists. This figure for January has remained
almost unchanged for the last three years, and
is substantially above the pre-wat level.

Past investigations have shown that the
victims of these accidents, other than pedal
cyclists, are mainly children under eight years
of age. The saving of these young lives is a
problem which can be solved only by com-
bined efforts on the part of the parents, drivers,
and teachers.

All road users are warned against the danger
of allowing themselves to be lulled into a
false sense of security. Though civilian
traffic is lighter, the death rate on the roads is
not lower, but higher, than before the war.
On the average, at least three more lives were
lost on the roads every day in January of this
year than in the last January of peace-time.

Broken Milk Boiiles

THE Ministry of Food has made an order

making it an offence for anyone to
misuse or wilfully destroy a milk bottle or
to retain it unreasonably. Cyclists have been
the chief sufferers from the menace of broken
glass, and in these days of rubber shortage it

-1is a serious matter when a tyre is ruined due

to the carélessness of those who place milk
bottles in a position where they may be easily
broken and pieces strewn in the road.
This has been a problem for many years, and
we hope now that the order has been made
that the offenders will be taught a summary
'esson in the way of fines.
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Stoke Fleming, near Dartmouth. The church contains a very
ancient brass (1361), probably the oldest in Devon.

Salvage!
IT is strange how sometimes voices from the
pagt seem to proclaim just the words and
sentiments whi¢h fit our present situation—
in this year of destiny 1943. I am thinking
of -some words spoken by Admiral Blake in
1653, and which have very aptly been used
in a recent Dunlop advertisement. This
is what the gallant Admiral said so long
agQ: .

“We do very much want paper and
canvas for cartridges, also old junk for
wads, without which our powder will. do
us little good.” )

Now, what about those words as being
fitting for a modern, bang up-to-the-minute
salvage campaign? Truly there is nothing
new under the sun, and I am sure you
did not think that the
had its * waste paper drives” away back
in 1653 !

Post-war Planning
THERE is much talk’' now about *after-
the-war planning,” and it is good that
we should all be thinking of this vital matter.
But I do trust that some of the theorists and
expert planners will not be allowed to destroy
the naturalness of England. We do not want
an England devoid of rambling charm; we
do not want an England conceived and
planned on a drawing-board; we want a
free England, with natural beauteous growth,
and while we shall be well rid of slums and
dirtand disease, we must $ee to it that wé retain
the good things which™have grown so slowly,
and so beautifully, with the years. In fact,,
we need planners with brains and hearts,
and if I ask also for a little sentiment,
well, it is sentiment which makes the
world tolerable. A standardised England,
with each shire looking like its sister, would

~.be horrible.

Old Country ,

THE CYCLIST

Dunlop Patches
'HERE is no end to
the changes brought
about by the war in con-
nection with products and

packages familiar to wus
over the years. I have
been advised that the

familiar Dunlop * Reddi-
fix” and’ * Vulcafix”
patches will now be brown
—the well-known red tint
goes, as in some way or
another the new colour
meets war-time require-
ments better. There is,
of course, no change in

quality.

Rubber Shortage -
THE Ministry of Supply
has launched a new
advertising campaign about
the rubber shortage, and
some strong and vigorous
advertisements are appear-
ing in the technical papers.
There is no doubt about
it, rubber is almost our
No. 1 war material, for, as
| ‘we all know, this war is a
“war on wheels”—and
not a ’plane could take the
skies without tyres. And
not a tank could forge
ahead in the.desert lands
of Africa without tyres. So
it is up to all of us to save rubber, to salvage
rubber articles, to take extra care when
driving. And don’t let us run away with any
foolish ideas that the ‘vast raw rubber output
of Malaya can be made up from supplies in,
say, Brazil or Mexico. Just to show the
position : -in the year 1938 the combined
output of Brazil and Mexico was some
28,000 tons—whilst we used to get about
340,000 tons from Malaya annually!

Signs of Spring
7ING WINTER has been kind to us!
Not for years can we have had such a
mild February; and here is March, giving us
sunshine such as we might expect in June!
As I write, my eye catches sight of the purple
and yellow crocus blooms inthe garden—the
sun glints them, and the yellow blossoms are
like burnished gold. And sheeny-feathered,
tawny-billed blackbirds pop in and out of the
laure! bushes on the lawn, and somewhere
near a hen is cackling proudly, no doubt
feeling justifiably proud of her aid on the
Food Front. Yes, a genuine spring morning,
and while it is the fashion to smile at poets,
and treat William Wordsworth with disdain,
I feel like reading a sonnet and dancing in a
woodland glade to the immemorial pipes of
Pan. Spring sunshine—one of the things
which even Hitler cannot subdue or conquer
or terrorise !

v

Better Lighting for Cyclists
I EXPECT that the eyes of many cyclists
gleamed with joy when they caught sight
of that little announcement in the press about
better lighting. Mr. Herbert Morrison was,
I believe, an ardent cyclist himself at one
time, so maybe he thought kindly about the
problem ; anyway, he announced recently
that the top half of the glass of a cycle lamp
will be black, as at present, but the inside of
www americanradiohistorv com
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the lamp will be painted white. The Home
Secretary said ““a big improvement.” ~ And
anything which gives us better lighting will
be welcome. . There are many folk who
believe very sincerely that the black-out
regulations are much over-due for drastic
revisions, and thar much could be done te
improve matters without in any way.
endangering security.

Roadside  Cafés

JUST as the old stage-coach brought into
being many of our oldest and best
roadside inns, so has the long-distance goods-
lorry been the cause of the chain of roadside
cafés and “ shacks ”” which dot our highways,
and provide good ahd welcome refreshment
for those fine fellows who drive through the
night, taking precious cargoes from London
to Manchester, from Bristol to Birmingham,
from Newcastle to Nottingham—and all
over the country. They have a hard job.
They have to be “tough.” * And they need
pretty constant refreshment—so we have
“Joe’s Café,” the “ Jolly. Pull-up,” and all
the other cheerful little places which cater,
by means of coffee, tea, and- sandwiches, and
““fags ”’ for the modern Knights of the Road.
Good luck to them all. I noticed recently
that a technical paper had started a feature
giving a list of all these useful roadside
premises, and I thought what a good and
helpful feature it might prove to be. These
places are a modern development which has
not received the publicity or the prominence
which it deserves. After.the war, the move-
ment* will grow, because more and more
goods will be carried by road. England’s
highways will hum with more and more
traffic, even if the dreams of the * Air
Transport ” kings come true! The road is
the immemorial thing, the ribbon of trade
and activity which will never die.- And
whenever I see a great lorry, laden with
merchandise, rolling along a famous highway;”
my mind always turns to the days when the
beginnings of that road were fashioned by the
the, road builders whose work
endures, who built straight, and left their.-

undying memorials winding through the
shires of England.

Easter Customs
ASTER'! And it is as late as Jt can fall.
No space here to enter into all the
intricate and extraordinary reasons why
Easter Day falls on any given date; it is
a matter bound up with the phases of the
moon, and mixed with a good many
¢ ecclesiastical ingredients.” But I think of
past Easters, spent awheel. Of grand little
tours in homely country districts, with teas
at little cottages—of days when * rationing
was unknown, and one could get a * busting >’
meal for about one-and-threepence! ~And
the Easter scason reminds one of many old
customs, some of them still kept up even in
these unromantic days.

For instance, there is the * Bread Dole,”
which is distributed on Easter Day at
Ellington, in Huntingdonshire. The ancient
ceremony is performed in the village church,
and I believe that it is a qualification that
each one. who receives the “dole” must
have slept the previous night in the parish.
Then there is the King’s *“ Maundy Money,”
an ancient charity distributed to a number
of widows in Westminster Abbey on the day
before Good Friday. It is not generally
known that the number of recipients is
governed by the age of the King at the time
of each annual ceremony.
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Worth While

EASTER, this year, falls towards the end of-April,

Shakespeare’s month of pied loveliness, and.if
we get the chance of a few days along he road, I for
one, shall take it. Nor shall I be in any hurry to
gather swift miles, but rather linger along the way and
watch the unfolding beauty of an English spring,
with the thought in my.mind that, seen on the back-
ground of war, it is more precious than ever, [ want
to stress that point because ] have come across people
who seem to think thcre should he no time left in this
world of strife to step aside gnd discover, so gently
and so easily, the magnificence of our heritage and all
it means to us, and can mean to the folk who come
after. A day or two spent among the scented loveliness
of an English spring is not merely a rest and recreation
—as necessary as meat and drink to the famished—but
a thankfulness for things past, and the hope and
expectation of things to come. Use Easter like that
if you get the chance, and I guarantee you are a better
and happier individual for the change. But do for
goodness’ sake, be fit enough to-make your trip, and by
that [ do not mean vou must be at the top of your form,
or young and strong and héfty, but just competent to
sit on a saddle comfortably and pedal a dozen miles
without a rest, and then you have 40 or 50 miles in
your legs for a day out, and if you cannot find beauty
and a sense of freedom in that range of furlongs, I
confess I should be disappointed with you as a cyclist
seeking that ultimate bourne of all humanity, a sense of
satisfaction. Maybe you cannot wander so widely
by reason of family tics ; well it docs not matter, just
limit your journey without invading the sphere of
selfishness, for after allthat is cqually part of the freedom
that dominates and adjusts this glorious pastine of
cycling. ’

Make it a Graceful Hab[l.

TO—DAY there must be very many people who have
taken to cycling becawse they have had to if they
wish to preserve freedom of travel movement. Among
them are folk who resent the necessity, and who while
taking advantage of the bicycle’s mobility think it a
hardship to be *‘ reduced " to such a travel sphere. 1
have no intention of being critical of such people

‘because they have mcrely adopted an attitude which
has been common cnough for many years, possibly
because Vanity is one of the human failings. But
there are other things in life to be vain about besides
the ostentation of property ; good health for instance,
and the ability to play & game with graceful ease and
care-free agility. .

And that I admit is one of my human failings in
reference to cycling.. I think I can do these things as
wel] as most people of my years, and [ certainly obtain
a full measure of satisfaction from the process. There-
fore, to those who have recently returmed to cycling
or taken to this mode of travel as a2 preservation of
their freedom of movement, 1 would say that this js
a manly game, worthy of respect as sut;l:il and certainly
worthy of achieving a distinction in the method of
_playing it because of the rewards.in health and beauty
that lie within its dominion. ‘That is not an exaggera-
tion ; it is a fact so easily proven if people would only
_allow themsclves a trifle of time and trouble to resist

that' innate idlenéss” or carelessness of
the slovenly cyclist. I mean what I
say: Half the folk who ride bicycles
are slovenly—middle-foot lalling,
awkwardly seated, handlebars like
g‘l)%ugh handles and a swaying, jerking

y to overcome the slightest hill.
You, to whom this paragraph is
addressed, would not.dream of walking
in such slip-shod fashion. Then let
cyeling do for you what is has done for
thousands like me, presented a simple
pleasure in the  travel world of
incomparable joy.

The Real Test

SOME of you may nét belicve me
when I write in this strain, but
then that is because you have not given
cycling the same degree of attention
in the matter of stylist activity that
you give to other games, such as cricket,
football, golf or tennis. Cycling is so
easily acquired that numerous folk think
it is just a question of halance, a trifle
of road sense, and foot pressure. Believe
me it is much more than that: it is
the correct adjustment of the body to
the bicycle, or vice versa, the right use
of ankles and legs and arms, the nice
judgment of speed to conserve effort so
that a day’s journey shall be pleasurable
along every furleng, and, by no means
the least of all, the elements that go to
make cycling the perfect' expression of
active travel—the right selection of
companionship, To think “vou can
become a happy, care-free rider by the
mere possession of the machine s as
wrong as is_ the attitude of a man or
maid who imagine they are golfers
because they own afew clubs. Actually
it is this fact that so many millions of
people can ride bicycles that makes the
art of cycling so difficult to acquire.
Of course you can ride; it is a little
difficult to find folk of even my
generation who ¢annot; but how far, and
with what pleasure? Cycling, like
walking or football, can be very hard
and wearing if you treat it-always
as a means to an end, and not in itself worth while.
But give vourself a chance to make it a game in which
you are an expert player, and the nfiles you t¥avel are
then invested with a delight, a freedom, and a fascination
that knows no compeer. I say this deliberately towards
the end of a life which in its leisure hours has played

.most games and found unalloyed joy in them; but

always the background of that leisure has been the
wide freedom and the ever varying splendour that
has come t®me as a result of my wheeling activitics,

Fewer Cycle Makers

THE constant drain of man-power from non.war

industries to the services and the munition
factories has affected the workers in the cycle trade to
such an extent that I gravely doubt if the numbers
now engaged in the industry are more than 5,000, and
most of them are well bevond military age. Yet the
powers-that-be are still seeking to discover how many
employees in the cycle trade can be—in their view—
more usefully working in munitions. For myself, I have
always held the opinion that the making of new machines
to replace wastage, and the repair and upkeep of those
int'being, was as vital to our war needs as the getention’of
public transport ; indeed, that it is public transport at
the cheapest possible rate, and the greatest possible
convenience, Recently, I understand, the heads of the
department investigating the man-power situation
working in non-munition making trades held a meeting
with the industry, the upshet of which appears to have
been that the Union, representing the trade,” has been
asked to submit proposals with the purpose of still

further standardising the wartime machine, and so
concentrating conditions that the least available number
of employees shall be engaged to produce an agreed
output of new machines, and sufficient spares to _keep
the bicycles now on the road in running order. From
what I can gather, it would seem that authority recognises
the need for the bicycle and the importance it is playing
in transport, and is prepared to leave to the trade the
framing of & scheme which will fulfil the nced for new
machines and the upkeep of old ones, and still release
a percentage of cycle-building labour for work on
munitions.  Provided the labour situation does not
reduce the output of bicycles and spares below the
needed minimum for the supply of war wortkers, one
has no quarrel with this intention, but if the legitimate
demand of thc cycling workers is not met, there will
surely be trouble, and far more man-power hours lost
to munitions than will be added to the war eflort if
cycle mechanical labour is recklessly withdrawn from
the trade.

Standardisation Destroys Interest

THERE is little doubt that wartime bicycles will be

more and more restricted in specification, but
already they have reached such a point in that matter,
so that further standardisation will make little difference.
Some makers I have talked with on this subject seem to

“think that, pre-war, there were far too many models,

patterns ‘and fancies; but I-am in no mood to agree
with that dictum, for is it not true that our polyglot of
sizes, and patterns, and types and styles has enabled
many thousand bicycles to be put into commission
because the manufacturer could substitute, and was
not held up for standard stuff ? I think so, from the
little T know of the problems makers have faced and
overcome, Nor should 1 like to be made to ride a
bicycle exactly of the pattern possessed by my neighbour ;
'm(f that desire to be different, if only by a trifle, is’
shared by thousands of others, That we must accept
standard patterns now that the greatest output is
cssential and labour and materials are limited, goes
without saying ; but I should not like to see such a
habit spilling over into peacetime. One thing T would
ask of the trade is that they keep gearing on the low
side—o6oin. for women and 63in. for men as a maximum
—hold to 26x1% rims and tyres, and fit a decently
comfortable saddle. ‘To me those things are imperative
if cycling is to be made easy for the multitude, and that,
1 take it, should bc the first objective of the maker.

The Old Story

LET me cnd these monthly notes in a pean of praise

for the bicycle and all it connotes 1n the scheme
of quiet pleasure and diversity of interest in these war
days, I know it is an old story, but it is also a very
true one, and if you could read some of my correspond-
ence you would come to realise how much the quiet

njoyment of cycling means to many ordinary people.
The cyclist has no pertinent questions to answer as to
why he must travel, he is just a law unto himse!f during
his leisure hours, free to come and go as he wills,
involving no one in his service, nor interfering with the
“Jawful occasions ” of the community in any way.
He and the walker are the only folk left who accord with
the restrictions of the times, and are still free to travel,
and the favour of wide horizons is certainly with the
cyclist. These things nre worth cogitating with spring
in the air, and the possibility of a short break from
work in the offing. To start oft from your own doorstep
one day with a map in your pocket and the * coloured
counties " around you is an adventufre of discovery
testing ioux: own energy and aptitude to make a holiday
out of the simplest elements, and by reason of that very
simplicity make it the more enjoyable. There is no
exaggeration in that stetement: 2ll you need is the
bicyele, good health and an easy sensc of fitness, soine
food in your bag and the mentality to travel as the mood
of the moment moves you: t the day. or the weck
is your own, the. sunshine, the wind and the shower,
and the very land through which you travel. That is
the spirit of cycle touring, the greatest gift the bicycle
can give you, and it is waiting for you to take it amid
the glory that is an English spring.

- Club Notes

Manchester . Change

A. BAMFORTH and K. Redford have changed
their club, and willin future ride for the Pyramid

Road Club instead of thé Altrincham Havens C.C.

Craig in North Africa

“ WREDDY ” CRAIG, former time trials secretary of
the West of Scotland T.T.A. and the Glasgow

United -C.C., is at present serving in North Africa

with the R.AF.

Morrison—Flight Engineer
ONALD MORRISON, hero of pre-war massed-
start events and a member of the 1939 World’s
Championship team, has now completed 25 operational
flights over enemy territory. He is a flight engineer
in the RAF.

Clydeside’s 1943 Programme
HE West of Scotland ‘T.T.A. has approved of a
1943 programme, which includes 11 25's, eight
50’s and two 100’s.

Greenock Stars Marry

TWO of Greenock’s leading cyclists, A. Crichton
and Miss N. Montgomery, were ‘recently marricd.
Both did well in pre-war time triala. %

Wwww.americanradiohistorv com

Cozens in Scotland

SID COZENS, prominent pre-war trackman, is now
serving with a unit of the R.A.F. in a remote

corner of Scotland.

Albert Wright in Dieppe

ALBERT WRIGHT, formerly an enthusiastic
official of the Cyclists’ Touring Club, Manchester

D.A., and its Rochdale Section, is now serving with

Allied landing craft. He was in the Dieppg raid, as

well as the North African landings.

Starting Promptly

THE Scottish Amateur C.A. has informed clubs and
associations promoting opens that these must

start at the stated times.

Martin Marries

= JOC{(’{ MARTIN, former Douglas C.C. time
trialist, regarded as the “ veteran” of Scottish

competitive cycling, bas just married. He is serving

in the Army as a sergeant.

New Roller Star

A'l the Douglas C.C. roller contest, held near

Glasgov, 5 new star in the person of A. Lindsey,.
Greenock Wheelers, was prominent. He won the
half-mile with 35/5 secs., but was beaten by a Douylas
man, J. Macrae, in the flying quarter.

-
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e o o Cycle tyres ‘ keep at it ' longer when kept
hard. Under-inflation ruins them before their
fime, and is the direct cause of 99% premature
failures. Today, every cycle tyre must give thne
greatest possible mileage.  Repairs, however
small, must be effected immediately. Every particle

of rubber in Britain is precious. Look after it.

JUNLOP cvcie Tv RES

/ KeeP THEM Hard AND YOULL KEEP THEM LONGER IJ

IH/321

REMEMBER
THIS HILL?

When you are negotiating hills
like Winnat’s Pass, Derbyshire,
you have greater confidence if
your brakes are fitted with
Ferodo All - weather Blocks.
Sure-gripping, noiseless in action
and long lasting, they assure
positive yet smooth retarda-
tion in all weathers wet or dry.
On hills like this . . .

2 ll'

' ‘ _- 2 .WHI_EIIQE YOU NEED
\ﬁ\" FERODO
| P Al weather BRAKE BLOCKS |

FERODO LIMITE D 2 ClH AP ERLE- " CESNI = L E FRITH
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Does this Follow ?

THE Birmingham City Coroner stated last month

* that “‘ motorists privileged to get petrol nowadays
are under a strong obligation to aved running into
people, especially in the black-out.” The connection
between the two points is not readily discernible, hut

one presumes that, when petrol restrictions are removed.:

this irksome obligation to avoid killing or maiming
people—* especially in the blackout "—will be set
aside. That follows, doesn’t it ?

Merely Silly
FOLI;OWING the * try-on ” policy of shifting the
onus to the victims of * accidents —the classic

example, of course, is the rear-illumination of eyclists—
the East Suffolk Standing Joint Committee have
requested” the Home Secretary to make it on otfence
for any pedestrian to go out at night without wearing a
white article on his clothing. ‘This is merely silly, and
will cause our Suffolk friends to earn the qualification
usually- (and  wrongly) applied to them. - But the
precious idea is quite in keeping with the present trend
of affairs, under which motorists claim a right to go
where they cannot see. If magistrates would but apply
adequate punishment to those who kill and mainy,
they would be using the proper remedy for ‘* accidents.’
The illumination of the victims of . careless driving
whether through the medium of “ white articles,’
red lamps, or phosphorescent kippers, is the wrong
remedy. . i

[We eannot agree with these eonclusions. Cyclists also
“claim the right to go where they cannot see,”’ and so do
pedestrians. The fact that they pay for claiming the
right does not make the other man wrong.—ED.

L4

Discovery
IS it possible to take a bicycle through a revolving
door, without' folding back one or more of the
flaps? A fortnight or 30 ago I would have answered
this question in the negative, but I now know better.
Having a meeting to attend in the city, my bicycle
conveyed me thither (part of my plan of leaving public
transport to those who are mot so favaurably placed),
and then I found a revolving door staring me in the
face. It was impossible to leave my bicycle in the busy
street, if only b in Birmingh there are certain
people who don’t know the difference between menm
and tutim—they would steal the skin off a rice-pudding !
—and, as ‘ desperate diseases require desperate
remedies,” 1 up-ended the machine, inserted it (and
myself) in the compartment, and slowly did the pro-
pelling act, with the result that I successfully arrived
on the other side of an apparently unsurmountable
barrier. At the cnd of the meeting I repeated the
performance in the reverse direction, and rode home,
profoundly satisfied with my great discovery, which
puts old-man Newton and his apple completely in the
shade !

Further Afield

TAKIN’G advantage of a recent -full moon, I obtained

a deputy for my Sunday duties and resumed
temporary indulgence in the week-end habit, Apart
from the sheer delight to be obtained from this aspect
of cycling, I was desirous of examining traffic conditions
beyond the radius to which my wheeling activities are
now normally restricted, and of seeing what is happening
in the way of prices. My tours last year revealed that
cycling holidays were a shade more expensive than in
pre-war days——not surprising, is it ?—and this particular
week-end, which included a tea at the absurd price of
4s,, muleted.me in 10 per cent. extra on 1939 figures,
Which, when you come to think of it, is not unreason-
able. At any rate, I was perfectly satisfied.

As to the other point mentioned, I discovered, as
was to be expected, that the further I went  from
populated centres, the greater the freedom from traffic.
There were long stretches of * read—main road,
too—without ' any - other occupant.
Drive, on the roof of the Cotswolds, and the “old™
Oxford Road, for example, were practically empty.
1 loitered for some minutes at that point where the
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latter road intersects the Fosse Way, and
not a thing was in sight, to the dismay of
an airman, who wanted a lift to a certain
camp a few miles away. Broadwdy and
Stratford-on-Avon, usually infested at week-
ends with motor- traffic, were pleasantly
desolate. On the Saturday night I slept
in 4 Gloucestershire cottage which stands
plumb on a main road. Normally, it would
have been a case of “ phut-phut-phut,”
accompanied by a blaze of lights invading
one’s bedroom, but the traffic, after ‘dark,
was less, if possible, than in the day-time.
What times these are for us, to be sure! Wise is the
cvclist who is able and willing to make the most of
conditions which none of us will probably cver see
again, when once this war is finished. And what a
golden opportunity those conditions prasent to the type
of cyclist who is nervous in traffic. 'There is practically
no traffic to be nervous in I One and all, we should take

full toll of these .ha‘lcyon days, which provide us with
lhedtrafﬁc conditions of 40-50 years ago, plus perfect
roads.

Catering Problems :
ANOTHER point which struck me+ during the
week-end may be worthy of mention—the varyjng
attitude of caterers towards the problems confronfing
them in these war days. Some of our friends ‘* threw
in their hand ” at the very outset. Others gave the
thing a trial before deciding to “* pack.” A third tlass
is nobly carrying on, despite the difficulties which are
itmposed upon them in the way of official regulations
and interference. At one house where 1 had tea, the
cakes were of pre-war vintage, Tade with real eggs.
At another house, which provided me with a snack,
the cakes were in the same class. At the farm where
1 had dinner on the Sunday, there was no sign of the
war, either in the array of food, or in the price charged.
Thus, with a bit of luck, and if you *‘ know the ropes,”
it is possible to fare very well indeed.

Abnost Remarkable !

IN the House of Commons, recently, the Colonial
Secretary spoke in glowing terms of Malta’s
successful resistance to Nazi brutality, which latter
arises, I gather, out of a superabundance of * kultur.”
He mentioned, in particular, the Governor and Com-
mander-in-Chief (Lord Gort) * who in a few months
became an almost legendary figure, bicycling all over
the istand with his aide-de-camp pursuing behind.”
It would have been almost remarkable had the A.D.C.
pursued his boss from ‘some other position !

Aiming High

IN a recent month, says The Times, 20 per cent. of
bus failures in the Glasgow Corporation "Fransport

arose from tyre trouble caused by broken glass. ‘The

brainless idiots who think it clever to -strew our stireets

with glass are certainly aiming high.

Notes of a

H L_'ghwayman

By LEONARD ELLIS

Discoveries Among the Ruins
I SOMETIMES wonder during: this wholesale
destruction of parts of many of our old towns
whether we shall hear of any thrilling * discoveries.”
By that I mean when the debris is cleared away will
anything be unearthed that has lain hidden for
centuries > We all know the curious curve of values in
old stuff, When a thing is old-fashioned it is probably
useless—when it is ancient it becomes priceless. It is
easy therefore to understand, and should not cause
wonder, why certain gems of drchitecture have been
discovered walled up and neglected. They were probably
mercifully covered up when they got old and shabby,
and at the time no one realised that by thus preserving
them they were storing up treasures for posterity.
A well-known cxnmgle i1s the wonderful Saxon Chapel
now in full view at Bradford-on-Avon. We can assume
that long ago it fell into disrepair, became an evesore
before it was ** antique,” and was so well covered that
its very existence was completely forgotten, and not
even suspected. Many of the old historians overlook it
in their records, proving that they had no knowledge of
its existence and presumably no one in Bradford knew
what a gem lay hidden, Its discovery was due to the
fact that the town of Bradford is built in a saucer
or a pudding-basin, with houses rising in_terraces all
round. Some 80 years ago the Vicar of Bradford was’
gazing over the roofs of his parishioners’ houses, and
was struck by something
curious——something that - : -
looked to him like the
roof of a church, Consult-
ing old records he found
that 8co vears ago nobody
knew of such a church.
After much bargaining
and wire-pulling this gem,
the most complete Saxon
Church in England, was
disentangled from the
mass of sordid bricks and
mortar that surrounded
and choked it. To-day it
stands proudly clear for
all to see and admire, and
there are few who fail 1o
appreciate its  beautiful
simplicity and its excellent
condition after nearly a
thousand years of exist-
ence. Its swallowing-up
had been complete and
ignoble. The chancel had
become a cottage, the
nave was a school.
small house had been

built against an outer
wall . for -the -school-
master, and - a -factory

was built against another
wall.
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The Other Side of the Picture

‘There is, of course, the other side to consider: There
are places that seem to offer great promise, but after
the expenditure of much time, money and energy the
explorers turn away sadder and no wiser men. It is
possible that Silbury Hill, also in Wiltshire, can be
regarded in this category. ,It is generally agreed that
this mound ‘is about 4,000 vears old, and that it forms
part of a vast but uncomprehended. plan embracing
Avebury and many other relics in the neighbourhood.
The hill is said to cover five acres, and that the
circumference at the foot is nearly 1,700ft. It is agreed
that the builders were faced with a colossal task, as they
had no machinery with which to excavate and only the
most primitive tools. No ‘doubt there was purpose in
their work ; at any rate, the hill stands to-day as a
moémument to their skilland enterprise, and who knows
what else. There have been many theories woven
around Silbury, the English pyramid. ‘There have
been many attempts to explore the interior and to Jdrag
away its secrets, but all the efforts brought little success,
and the seekers after knowledge came away with little
more than when they started. From the dozen or so
shafts from side and top have emerged the skeleton of a
man, a° piece of timber from the very centre, 2 Roman
coin, and in nearly a1l cases the bones of deer and oxen.
It is supposed that these latter wege the picks and
shovels of the builders. -

i Saxon church, Bradford-on-Avon.
= <
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Have YOU Joined

the 'WeII_-paid" Ranks

of the

TRAINED MEN?

MANY THOUSANDS MORE ARE URGENTLY
NEEDED.  PREPARE YOURSELF FOR A
BETTER POSITION AND BETTER ~PAY

Ambitious men everywhere have succeeded through
I.C.S. Home Study Courses. So also can you. We
offer you the benefit of our 52 years’ matchless ex-
perience as the creative pioneers of
postal instruction. Since our establish-
ment in 1891, nearly 1,000,000 British
men and women have enrolled for
I.C.S. Courses.

The man with an 1.C.S. Training in any one of the subjects
listed below knows it thoroughly,. completely, practically.
And he knows how to apply it in his everyday work.

S. TYZACK & SON LTD.

INCORPORATING GEO. ADAMS
“ LONDON'S FINEST TOOL SHOPS”

“ZYTO "

Super Quality Sliding
Tatistock Dieholder
No. 1 M.T. shank, long bharrel,
precision finish. For 13/16in,
0.D. dfes. Price 8/8. For 1in.
-0.D. dies, 11/3. With No. 2
M.T. shank, 13/8.

DELIVERY FROM STOCK

We also stock Self Releasing
Die Holders, Will  produce
threads to correct length without
variation. Full details on request.

®

I THE " ZYT0 " FOURWAY
Turret Toolpost
Spring 16cking action, hardened
screws. malleable bhody. B
4in. dia., height from base J
toolrest Jin., size of turret 3in¢
square. Price complete 50/-.°
DELIVERY EX STOCK

ELECTRIC GRINDERS AND.
POLISHERS
(Double-ended)

1/20-3-1 h.p. motors
Complete with Wheeis and
Polishing Spindle.
Full detalls on request
DELIVERY FROM STOCK

8. TYZACK & SON LTD.,
341-345, OLD STREET, LONDON, E.C.1

Telephone : CLE 4004-5-6

Accountancy
Advertising -
Aeronautical Engineering
Azro Engine Fitting
Aero Fitting and Rigging
Aeroplane Designing
Air-Conditioning
Architecture
Architectural Drawing
Boilermaking
Book-keeping
Building Construction
Building Contracting
Business Training
Business Management
Cabinet Making
Carpentry
Chemical Engineering
Civit Engineering
Clerk of Works
Colliery Overman
Collicry Management
Commercial Art
- Concrete Engineering
Cost Accountancy
Diesel Engineering

Draughtsmanship
Drawing Office Practice
Electrical Engineering
Engineer in Charga
Eng. Shop Practice

Fire Engineering
Fitting and Turning
Forgeman

Foundry Work

.Garage Management

Gas-Power Engineering
Ground Engineer
Heating and Ventilacion
Hydrautic Engineering
Insurance

Jolnery

Journalism

Machine Designing
Machine-Tool Worlk
Marine Engineering
Mechanical Drawing
Mechanical Engineering
Mine Electrician,

Mine Fireman

Mine Surveying

Mining Engineerlng

Motor Engineering
Motor Mechanic
-Moulding
Patternmaking
Quantity Surveying
Radio Engineering
Radio Servicing
Refrigeration
Salesmanship

Sanitary Engineering
Secretarial Work
Sheet-Metal Work
Steam Engineering
Structural Steelwork
Surveying

Telegraph Engineering
Telephone Engineering
Templating

Textile Deslgning
Textile Manufacturing
Toolmaking

Turnes

Welding
Woodworklng
Works Engineering
Works Management

And ‘'most of the Technical, Professlonal, and Matric Exams.
Speclal terms for members of H.M. Forces.

If you need technical training, our advice on any matter concerning
your work and your carecer is yours -for the asking—free and without
obligation. Let us send you full informatian regarding the subject in which you
are specially interested. DON'T DELAY. Make ** ACTION ** your watchword.

. The successful man does to-day what the failure
INTENDS doing to-morrow. Write to us TO-DAY.

i me e == e n==sUse this doypon..........-.'.._..

INTERNATIONAL CORRESPONDENCE SCHOOLS LTD..

Dept. 95, International Buildings, Kingsway, London, W.C.2. .

(Use penny stamp on unsealed envelope)

Name.......... . % o0 005 o RS o R S Age: uuriiaes

Addrass .....iceeeeeeerioniianene Sieeteeiteeesetensecatisrreniipentreerarie

THE WORLD-FAMOUS

“KING’S ENGLISH”
DICTIONARY

30/-

*SPECIAL OFFER
DICTIONARY

g/

FOR

TO READERS OF ‘' PRACTICAL MECHANICS "
THE BEST ONE VOLUME DICTIONARY %

Thoroughly Revised” and
Up-to-Date.
Many New and

Important
Features.

INTRODUCTION by the|

Rev. Dr. C. A. ALINGTON,
formerly Headmaster of
Eton. :

DICTIONARY OF HEALTH.
A Healthy Diet.” Medicines in

Common Use. Prescriptions.
FIRST AID IN THE HOME.
DICTIONARY OF COM-
MERCE.

MOTORING, AVIATION,
WIRELESS.

V.W. writes : August, 1942.

HISTORY OF LITERATURE.
MAPS. WORLD HISTORY.
SYNONYMS & ANTONYMS.
A GUIDE to COMPETITIONS.
DICTIONARY OF ALTER-
NATIVES.

CORRECT SPEECH AND
HOW TO WRITE ENGLISH
AND DEFINITIONS OF
OVER 150,000 W ORDS.

Hlustrations include Army,
' Navy, and Air Force s'ubjects.
Difficulties in, Usage and
Spelling.

1 find unlimited use for this Dictionary and consider

I have secured one of the best war-time purchases on the market.
3% Let Us Send You The Dictionary And You
Can Examine It At Home Without Obligation

. To BOOKS OF DIGNITY AND SERVICE, LTD.

, 34.40 LUDGATE HILL, LONDON, E.C.4,

Please send me The " KING'S ENGLISH " DICTIONARY (New Edition)
for 5 days’ FREE Examination. | will return it on the sixth day; or, if |
desire to purchase it, | will remit a first payment of 3s. and 3s. per month

until 25s. is completed.

INWRTEFR. .., . 5seeevw. suoansescsansaiestsnnnenl
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Plasticine

. =

A few deft touches with

* Plasticine '’ and the gun you have

just made has a gun crew at the

controls. There are scores of ways

in which this pliant, colourful

material can bring * life "’ to your
models.

Limited quantities still available from
your usual suppfier.

HIGHSTONE UTILITIES

& ® © EN
CRYSTAL SETS Our intest Model Is
a . REAL _RADE
s RECEIVER,

is fitted with a
" PERMANENT

OWN ROOM OR
AS A STAND-BY ?
—gje. post 6d.
PERMANENT
DETECTORS, 2/6,
post 3d,
HEADPHORES, reonlitfoned, 8/6, 9:6, 10.6.

BELL TRANSFORMERS
These guaranteed transformers work from any A.Q.
Maius, giving 2, 8 or 8 volte output at 1 aATHD.,
gperatebulb, buzzer or Lell.
n Yedroom, or sheiter.

PRICE 8/8, POST 34,

‘MORSE KEYS

Practlse on a regulation size Tapping Key. Our
lieavy *brass model is niounted on a wooden base,
han an ndjustable gap and pickel contacts. Key is
wired to work buzzef or flash lamp by using a 4}-volt
batlery * or the transformer described sbove,
BRAS3 KEY, 6/8, Chromium plated, 78 W.0,
Model with heavy brrss bar ard the additon of a
frodt Lracket, 9/6. Chromlom plated, 10,8. The
above keya are supplicd Lo the Services for Morse
insiruction. Slightly smaller Key, 5/ Junior Key,
mounted on a bakelite base together with o buzzer,
84. Buould you require a complete outgit, our D.X.2
Net vonsists of a licary key mounted on a iarge
polished Board, 10in. x 7}in., together \wWith 1 buzzer,
ffush bvmp; bulb and holder with two ewitches to
ning either into eircuit, Terminale are afeo provided
for distant sending and receiving, 19;6, pest 84,

MICROPHONES
Just the thing for Impromptn
cbneerts, room to roon com-
munication, éte, Bakelite table
model §79, Suspension type as
shown 8/6. Post 6d. Super
Mode! on stand 12., Fitting
Lustructions ingluded. Mike but-
tons 2/§. Tranzformers 4/8.

@& BUZZERS s, ..
B Sqarc.siucle cofl“model 2 8.
; S No. 3 HEAVY DUTY donble
eoil, 4,9, post 3d.
SOLDERING IRONS, Adjusiable Bit, 200/950 v.,
976, pest 6d. STRONG MAGNETS, 94. each. post 4d.
SEND 14. 8. A, E. FOR LIST B.f. OF USEFUL
ELECTRICAL ACCESSORIES. Money refunded it
not completely satisfied.  Letters only.  Please
incinille postage, any excess will be refunded.

HIGHSTONE UTILITIES
53 New Wanstecad, LONDON. E.11

Also for A R.P. light -

“ Easily the best snidering fluid
“  obtainable." ’

This statement by a regular user

cf **BAKER'S " expresses the

general opinion’' of motor and

‘engineering trades. Sold in 6d.,

H- and Hé tins. Afso in Bulk,

SIR WM. BURNETT & CO. (CHEMICALS) LTD.
Gt. West Rd., Isleworth. Middx. Hounslow 0476

RATCHET & REVO-
LUTION COUNTERS

For Range of Models
Send For Leaflet 1812 7

B. & F. CARTER & Co., Ltd.
BOLTON, 5.

|
;

.

WORM DRIVE
HOSE CLIPS

The long-life
clip with the
ever-tight
grip
The Best Knomn

For
Radiator Joints,
Air, Oil and
Water Hose
. .loi"nts
We puarante:z a

Tight Jsint
L. ROBINSON & Co

, London

ILLINGHAM,KENT

SPECIAL OFFER

A Parcel Containing
Many Useful Pieces of

CHEMICAL  APPARATUS
{post 9,6 free)

A WIDE RANGE OF
EQUIPMENT AND REAGENTS
for Experiments at Home can be
chosen from our Catalogue—write
for free copy, enclosing stamped
{id.) addressed envelope..
Also~Booklet, ' Experiments in
Chemistry.” 6d.—plus Id, postage.
BECK (Scientific Dept. A), 60, High St

Stoke Newington, London, N.16..

EVERYTHING
FOR THE AERO
MODELLIST,

Manufacturers
of the

FAMOUS

“CONDOR"

Acces-
sories for
~ SOLID

MODELS .
is the largest
in the trade.
Cockpit Coverg,

Bomhs, Guns,
Undercarriage
Parts, etc., etc..

KITS by all the leading
manufacturers.

All enquiries must
have S.A.E. for reply.

Build your own

foot Treadle Hywheel Unit

Invaiuable in the workshop for driving
Grindstone, small Circular Saw, Coil
Winder, etc. etc. All materials easily
obrainable, cost approx. 16/-.. Diagram
and clear instructions 2/9d.
Barham, Militop, Bradmore Green,
Coulsdon, Surrey.

Easily made
from our cast-
ings.

J. HALLAM
& SON,
Upton, Poole,
Dorsetl.
MINIATURE PETROL ENGINES for
Aeroplanes and Speag Boats.
Send 3d, for particulars,

YOU CAN BUILD

This Handsome Model

" RACING YACHT

BERMUDA RIQGED,
AUTOMATIC STEERIN3
Constructional
Detailed” Plan 4,6
HAMILTON FPost Frze

18, Wilverley Crescent,

Naw Malden, Sarrey.

]

CAN YOU PLAY THE PIANG

If you are a music lover, why
have you not acquired this
enjoyable accomplishment and
great el asset ¥ Doubtle
hecanse the "prospect of prac-
tice ! piactice! practice! has
dlamayed and discouraged you.
1 have eunrolied more than
10,000 adult pupils during the War.
uring 38 years I have taught over
6,600 by post I a third the time,
with a quarter the work, at a tenththe
axpente of the ordinary methods or
dull, mechanical wearisome practice,
AND T CAN TEACH YOU. Ordiuvary
1musical notation only used: no freak-
ish metheds, enabling you to read aud
play at sight any standard musleal
- composition. Send vor FREE
Book. Say Moderate,
Elementary or Beginner.

LARGE DEPT. FOR TECHNICAL BOOKS

FOYLES

" % BOOKSELLERS TO THE WORLO %
New and secondhand Bogks on
. Engineering and all other subjects.
119-125, Charing X Rd., London, W.C.2
Qpen 9 a.m.-6 p.m., including Saturday
Telephone : Gerrard 5660 €16 lines)
W. & G. Foyle. Ltd.

ETCHING EQUIPMENT

AS SIMPLE TO
USE AS A PEN
Will etch en any
metal. Quicker than
machine engraving.
From Deglers or direct.

i e, |
Y <end fof leafiet * 2.13."

. RUNBAKEN MANCHESTER |

SCALE BUILDINGS

"o ouge

PLATELAYERS' HUTS... 26&23 386
STAFF HUTS a -
COAL OFFICES .. 36 6/8

OGMEN’'S HUTS ... 23 26
OIL STORAGE TANKS ... 14/6 25/3

STATION SEATS (double
width) ge B oo gl — 311
Also stocked “00 " & ** 0" Building Papers
Postage and Packing 4d. extra

USED MODELS. SPORTS GOODS AND
FOXS WANTED FOR CASH

Tyldesley & [lolbraolk, 103, Deansgate,
Manchester 3

INVENTORS’ Modsis made by engineer
who specialises in all Patent Work, Design,
Drawicrgs,” and niarketing of paterts,—
BBIY," Londap. WwW.C.l. -

ibbn A Rccanraaienicta e

MORE BARGAINS

BY ELECTRADIX

LIGHT RAY CELLS, Selenium
Brildze, in bakelite case. Raye
eraft Model, 21/-. FElectre cell,
self generating, light meter
type, 35/~. Rayeraft Ray Set,
with relay,. 42/-, as-filled
@ Photo Cells, W.E. type, for
2 sound on film, 70/-. Relay
enclosed 10,000 ohm tele-type, 22 6. Fot
other Relays see special leatlet, 2d.
WAVEMETERS AND _RADIOGONO-
M'ETERS. We have some ex. W.D.
Wavemeters, Buzzer and - Hetermlyne,
less calibration chart, 45/~ and 70/-, Radio
Direction-Finders in mahog. .cases, $0/-.
USEFUL ° PRECISION-MADE SPARE
PARTS, NEW. Chart Drum ahd clips, 5 6.

- Magnetic Cluteh, 6 volt., complete, 25/-.

e

9in. Traverse Shaft, 4in. Threaded 120 to
inch, with beurings, 12/6. Stylus, with'
carriage, rods amt. hrackets, 7/6.  5-pin
plugs, with panel socket and cords, widget
type, 46 pair. 14-way Plug and Socket,
with cord; 7/6.. 4m. Aluminlum Panel,
drilled 13in. x 6%in., 3/-. Bakelite ditto,
'—‘riu"r‘z .:(rﬁjin,, 273.

NTABLES. Ball- 4 . e
bearing, for table sots )(’ C & )
model  railways, cote. L/
hakelite body, 4} in.
dia,, 2/- each. —
ELECTRIC SOLDERING IRONS. 60
:v;ltts, 200,250 volt, with fiex, A.C./D.C,,

6.
VEE PULLEYS for lin. belt, tarned steel,
lin. and 4in. outside bore, 46 each.
GIRCUIT BREAKERS, 25/-. = MOTOR
STARTERS, 220 v, D.C.. } h.p. to § h.p..

S

with no-volt and overload release. Fron-
clad. 13in. x 12in. x Tin., 45/-.
FOOT SWITCHES, amp., enclosed

“on-off for motor costrol, cte., 5/6.
8-way Lucas-Rotax walnut switch-hoxes
with brass top, 8 levers and fuses, 12/50
volts, 3/6. G-way ditto, 3f=. G-way -Puzh
Buttou R.A.F. Switches, 2/9. Knife
Swifches, 100 amp., open type on slate
panel, 24in. x 18in., with porcelain handie
tuses, 42/8 pair. Three D.P. Knife
Switches, 200. amps.; aml Fuses, and one

60 amps,, ali on oue panel, £6. Automatic
Trip Switches. 10 hmps., 25/-. 260 amp.
on 13in. x 12in. panel, ¢4. 1,000 amp.,

£6. 8-stud 100 amp. Rattery Switches
on panel, £4. 10-point Instrument
.'Swltches, 4/6. RT7 Stad Switch Boxes,
06.

MAGNETS. Massive horse-shoe
permanent steel  maguots.
Various' sizes, 3/6 and 4/6 each.
Wonder midget 2 ozs, Dise
P.M. .\lagneti as last advert,

26 each.
AL./D.C. MAIRS MAGNETS, 2-pole,
110 volts or 220 volts, 5/6. Small 12-volt

solencids with 2in, x }in. piunger, 6/6.

. _.CABINETS. Suitahle for test set apparatis,

mike amplifier, oscillator, portables, ete.
9in. X 9in. x Glin., with double doors. A
very fine ex. W.D. job in mahogany,
canvas covered. Chassis, panel, 4 trans-
formers, a 5-tap switch and rheostat is
included.  All-in price, 45(-.

PLUGS AND SOCKETS. Radio 2-pin
socket and plug, 94. pair. S8ockets mounted
on pancl, 48 doz. pairs. 5 pair socket
strip panel aud one plug, 2 -. Model 5-pin
plugs with panel sorket and cornds, compact
type, 4/6 pair.  14-way plug and socket
with cord. 7,6.

MORE RADIO SUNDRIES. Heudphones,
12/6. Headdands. Steel, doible Browns
type, 6. Single Receivers, 4/6. Spare
Crystal, 1/~ tin. Perikon permanent, 2/-.
Carborundum, * 7/6.  Inter-valve Trans-
formers, Fricsson type, 5/-. Loud Speaker,
Units, magnetic type, 3/6, Telsen Telenor
Dinls, 4 control, 5/-. 1 control, 2/6. Slow
Motion Dials, 4/6. Instrument Fuacs,
60 nra, 4d. Punel low res. switch
Rheostats, 26.

HANDCOMS. Government all-
wetal Fieid Handcoms, Mlero-
‘elephounes or Transceivers,
forportabieor fixed telephones.
The famous No. 16 Handcom
gsed in so many field sets.
Stnrdily built with mike finger
switch, as new but no cord,
12/6. Limited number avail-
able. Simfiar Handeom, less
switch and no cord, 7/6. A
Home Guard can inake a complete pocket
telephone with these, a mike, transformer,
buzzer and a torch battery.

FOR OTHER BARGAINS SEE OUR
ADVERTISEMENT ON INSIDE BACK
COVER OF MARCH ISSUE.
Please adid postage for all mail orders. Send
stamped exvéiope for replies (o ali enquiries.

ELECTRADIX RADIOS,

19, Broughton Street, Battersea,
London, S.W.8.
v Telephone : Macaulay 2159

«a



. and Cy. Engineers—P.A.S.l.

D

One of the following Courses taken at home -in your
spare time can definitely be the means of securing

~ “PRACTICAL ENGINEERING » said—
We zecommend all readers interested in improving their position

substantial promotion in your present calling, or entry | 'to ‘apply for a copy of this waluable book. * Success in

into a more congenial career with better prospects.

ENGINEERING, ETC.

Wireless — Telegraphy — Telephony — Welding —
Aerodynamics — Electrical Engineering — Television
~—Electric Wiring—Talking Picture Work--Gepera-
tion and Supply—Works Management—Metaliurgy
—Refrigeration—Planning, Estimating, Rate-fixing—
Jime and Motion Study—Aero Inspection—Auto-
mobile Engineering—Sheet-meta! Work—Engineer-
‘ing Draughtsmanship—Aero Draughtsmanship—Jig
and Tool Draughtsmanship—Press Tool and Die
Draughtsmanship — Structural or R/F Concrete
Draughtsmanship — Sanitary Engineering — R.A.F.
AND R.N. PILOTS AND OBSERVERS.

GENERAL

Matriculation—College of Preceptors—Chartered
Institute of Secretaries—Aircraft Apprentice—
Emergency Commissions (Army).

MUNICIPAL SERVICE

School Attendance Officer—Handicraft Teacher-—
Registrar—Relieving Officer—Sanitary Inspector—
Weights and Measures Inspector—Inst. of Mun.

THE BUILDING BOOM-—
SECURE YOUR SHARE!

The Free Guide also gives particulars of our
extensive range of modern Building and Structural
Courses, Building Draughtsmanship, etc. The
great post-war Building programme offers un-
limited prospects to technically trained men.

___"BECOME A DRAUGHTSMAN —
or AERO" INSPECTOR
AND EARN BIG MONEY

Men and Youths urgently wanted for reserved
occupations as Draughtsmen, Ifspectors, etc.,
in Aero, Jig and Tool, Press Tool, Electrical,
Mechanical and other Branches of Engineering.
Practical experience is unnecessary for those
who are- willing to learn—our Guaranteed
“ Home Study >’ courses
will get you in. Those
already engaged in the
General Drawing Office
shquld study some
specialised Branch such
as Jig and Tool or Press
Tool Work and so con-
siderably increase their

scope and earning o
. capacity.
NATIONAL. INSTITUTE OF ENGINEERING
~ (Dept. 29)

148, HOLBORN, LONDON, E.C.|

Q
NEARLY SIXTY YEARS OF
CONTINUOUS SUCCESS

SOUTH AFRICA BRANCH : E.CS.A P.O.. BOX 8417 JOHANNESBURG.
FOUNDED 1885 — FOREMOST TODAY —OVER 100,000 SUCCESSES

Engineertng > is not a pamphlet. It is a 124-page book, con-
taining valuable and vital information on all branches of
engineering . . . There are many engaged in engineering who
owe their success to The National IMstitute of Engineering.
The FREE GUIDE explains :
@ Openings, prospects, salaries, etc., in- Draughts-
manship, Inspection, dnd opportunities in all other
branches of Engineering and Building.

How to obtain money-making technical qualifications
through special RAPID FULLY-GUARANTEED

COURSES. .

] My

Write now for your [////2//’/
il w Ko

.

copy of this remarkable |

publication. _
AM.LE.EE., A.M.l.Mech.E.,
A.M.Brit.LR.E., A.M.L.P.E,,
A.M.I.C.E., A M.lStruct.E.,
A.M.LA.E., A.F.R.Ae.S.,
A.M.I.S.E., MRSanl,
London B.Sc., Degrees.

Fully guaranteed postal courses for
all the above. and many other
exantinations.  Fully described in
the Free Guide.

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 Tutorial
and Employment services we are able to offer. Founded
in 1885, our success record is unapproachable.
Why not fill in and post the attmched coupon NOW for further-
details and Free Authoritative Guide to openings in Engineering
and Building ? This book contains a mine of valuable and exclusive
information and wmay well prove to be the turning peint in
your career.

FREE COUPON

RITTETTT uEsSSEEEEENNEEREvSENERE
o'
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«  To NATIONAL INSTITUTE OF ENGINEERING

(Dept. 29), 148, Holborn, London, E.C.1.
Please forward your FREE Guide to

NAME
ADDRESS. .

My general interest is in : (1) ENGINEERING ‘(’P‘"[f:“;”? aga’i[!sht.
() BUILDING (3)- MUNICIPAL WORK 7 “anc’, 'n wlic

] . you are inlerested.)
The subject or examination in which I am especially interested is

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

T'0 be hiled 11 where you already have a special preference.
(ld. stamp only required if unsealed envelope used.)

Practical Mechanics.

**Practical Mechanies’’ Advice Bureau COUPON
This coupon is avallable until April 30th, 1943, and must
be attached to all letters taink queries, togeth
with 3 penny stamps. A stamped, addressed envelope
must also be enclosed.
April, 1943.

e,
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Pul;lhl:ed about the 30th of each month by GEORG

vvvvw.americanradk}{wistorv.com
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