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No giant liner could have

silently and easily for 20
strongly made, and the twin
calm pond or river at a good
-in three colours, and any boy can be
no mere toy, but a well-designed piece
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THE ENGINE ROOM
OF MISS AMERICA

a neater little engine than this. It runs
minutes with one filling of the boiler. It is
bladed propeller forces the boat along on
speed. The hull is beautifully finished
proud to own it and run it. It is

of marine engineering.

Add to the joy
of your holiday
with one of
these top-hole
British models.

MISS AMERICA

THE SUPER-MODEL LAUNCH

31 ins. Long. 4 ins. Beam.

The hull is made of staunch timber and fitted with after-deck and forward
spray hood. The powey unil is sunk info a well and is fitted so that
the boat vests on an even keel. The fire box is enclosed for safely and
keeping the heal to the boiler. Heal is generaled by a
two-wick lamp and a head of steam is soon obtained.

Then away she goes on a trip vou control by setting
the rudder as vou like.

IF THERE IS NOT A HOBBIES BRANCH IN

YOUR TOWN, THE NAME OF THE AGENTS C omp | ete

WILL BE SENT UPON APPLICATION.
Postage 9d. extra.
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FREE!

Cut out this Cowpon, pasie on fo \
a post card, fill 1n your name and

address, anmd we will send vou the 16-
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EXT MONTH :

EpiToriaL OFFICE

Binns Road,

LIVERPOOL

UR cover this month shows a huge
ladle being filled with molten steel
from one of the furmaces at the

works of Messrs. Armstrong, Whitworth
Limited, Newcastle-on-

Jur Tyne. The original
Cover photograph was kindly
supplied to us by this
irm and they mention that it is the most
triking photograph that they have ever
een, and was obtained only after many
wndreds of attempts. Our artist has
vorked this photograph up into a picture
a colours, and I think my readers will
tee that the result is very striking.
e subject is, of course, related to our
irticle ‘" The Story of Irvon and Steel,’’
vhich is arousing considerable interest
'mong my readers, as the contents of my
nail-bag testifies. It is a wonderful sight
o see molten metal coming from the
urnace, and the spectator cannot help
jut admire the genius of the engineers
vho have devised the huge machines and
nechanical appliances for handling the
7hite-hot metal. When we see how easily
he workmen handle great quantities of
lowing metal, we understand what a great
art engineering plays in the life of everyone.
his is made even meore clear by the
stailed description in our article of the
ifferent processes by which steel is made.

Last month I invited Meccano boys to
ontribute some interesting experiences
s facts in the form of short articles, and I

have pleasure in an-

From nouncing this month
Peaders a new feature that will
will be included as often

s space permits. This page, which
vill be headed ‘‘ From Ouwur Readers,”' will
e devoted solely to interesting articles
rom readers, and I shall be pleased to
eceive contributions. The articles may
eal with anything of general interest,
uch as a new idea for making something ;
method of doing something in a new
aanner; an account of some unusual
ccurrence or incident, or details of an inter-
sting visit. Illustrations may be sent, if
asired (either drawings or photographs),
1d those articles that are published will

e paid for at our usual rates. As pre-
dously mentioned, no reader need hesitate

to send an article because he may not be
very good at composition. If necessary
I will have the articles put into shape,
ready for publication. I take this
opportunity of also reminding my readers
that I am always pleased to consider
photographs of anything of interest to
Meccano boys—and particularly engineer-
ing subjects—for publication in the
Magazine. Half-a-crown is paid for any
photographs published.

The British Empire Exhibition at
Wembley continues to form the topic of
conversation among tens of thousands

of people, and rightly
The so, for the Exhibition
Great is the most wonderful
Exhibition demonstration that has

ever been held to show
the vastness of our Empire. Last month
we announced a special essay competition
for those who visit Wembley, and full
particulars will be found on our competition
page again this month. In our next
issue I am hoping to publish an article by
Mr. H. Lansley describing the Exhibition.
Mr. Lansley will be remembered as the
editor of a very successful Meccano boys’
paper, '‘ The Meccano Engineer.'’ 1f
you are interested in Wembley and the
wonderful sights there to be seen, you
must not miss this account of a Meccano
boy’s visit to wonderful Wembley. In
connection with the Empire Exhibition I
should like to draw the attention of my
readers to the special Photographic Com-
petition announced in this issue.

In one of our recent issues I published
an article on my interview with Mr.
Constantinesco, the inventor of the Torque

Converter, and in our
An Aprilnumber I described
Interesting how this wonderful new
Model invention can be con-

structed in Meccano.
This issue includes a special article
from one of our readers, describing
some interesting experiments with this
Meccano model of the Converter. I hope
that every Meccano boy will closely study
these experiments, for 1 feel that the
Torque Converter is an invention with a
very great future. It behoves every
Meccano boy to thoroughly grasp the
principles on which this invention is
based and there can be no better means of
doing this than by constructing the model
in Meccano. In fact, so realistically does
this model work that Mr. Constantinesco,
the inventor, has asked us to make for
him Meccano models showing the Torque
Converter fitted to a Motor Chassis, a
Pile Driver, a Winch, and a Tank. We
understand that some of these models
will be exhibited on the inventor’s stand
at Wembley, and I think all will agree
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COMPLETE YOUR
“M.M.”” FILES

Those who, wish to make up
complete sets of " M.M.'s™ will
be interested to hear that we
have in stock a few copies of recent
issues.

All Magazines un to and in-
cluding December, 1 are out
of print. A -few dozen copies
remain of each number from
January to December, 1922, and
copies of each of the 1923 issues are
also available, with the exception of
September and October. Copies will
be sent post free, price 3d. each,
but early application should be
made, as the number available
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is very small,
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that this is a high tribute to the efficiency
of the Meccano model of this very elaborate
invention. I hope to give some further
particulars of the application of the Con-
verter to models other than the chassis
in a future issue of the ' M.M.” In the
meantime, Mr. Knowles’s article gives
a good indication of the instruction that
may be obtained from experimenting
with the model of the Converter.
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For many months past we have been
unable to supply dealers and newsagents
with as many copies of the " M.M." as

they have ordered. As
Sold I have frequently ex-
Out plained in these pages,
we print only sufficient
Magazines to meet the orders received.
Immediately before we go to press the
orders in hand are collected and the
total number on order is the number of
Magazines printed. After publication we
invariably receive additional orders, but
these we are not able to execute. The
consequence is that there is all-round
disappointment—dealers are disappomnted,
readers are disappointed, and I am dis-
appointed because 1 never like anyone
else to be disappointed! The moral of
all this is: * Place a standing order for
the * M.M.' and place it now,' either
with your regular Meccano dealer, with
your local newsagent, or direct with this
office. (Subscription rates are given on
page 204.)
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N our previous articles we have secn
I how pig-iron is made in the blast-
furnace from iron ore, and how
wrought or malleable iron is made in the
reverberatory furnace from pig-iron. We
have now to describe the various processes
for making steel, the most valuable com-
modity in the world.

Early Methods

The process of converting iron into steel
was known among the Kastern nations
long before it was introduced into Europe.
In the Middle Ages the process appears
to have been well known in Germany,
but at that period very little steel was
produced in  England. Consequently
almost all the steel used in this country
was imported from Germany,

Even at that early period Shefficld had
acquired a reputation for the maaufacture
of various useful articles from iron and
steel. By degrees the Sheffield manu-
facturers ceased to import steel from
Germany and began to make it themselves.
T'or this purpose they used bars of high-
grade Swedish iron. These bars were
packed with charcoal in an air-tight vessel
and subjected to a high temperature for
from eight to twelve days, the exact period
of heating determining the temper of the
resulting  steel. The bars were then
taken from the vessel and broken up into
pivces  of convenient size. The steel
produced in this way was known as
" blister steel,” on account of the fact
that the bars were covered with blisters
cansed by chemical reaction while thev
were in 2 plastic or soft condition.

The short bars of blister stecl were then
hammered lightly to flatten the Dblisters,
and afterwards a number of them were
placed together in a welding furnace and
welded into a solid mass.  Steel made by
this process was  called "' shear-steel,”
from its special suitability for making
tailors’ shears. It was also largely used
for making clock springs.

Crucible Steel

Tor a long period shear-steel was the
only kind of steel manufactured in this
country, but in 1740 a great advance was
made by Denjamin Huntsman, a Shelheld
clockmaker. One great defect of shear-
steel was that it contained weld lines,
and Huntsman realised that it would be
a great improvement if steel of equal
quality could be made without the necessity

of passing it through the welding process.
After much thought he hit upon the idea
of breaking the bars of blister steel into
small pieces and melting them in a crucible,
afterwards pouring the molten metal into
an ingot mould and hammering or rolling
it to the required size. This method
entirely eliminated the weld lines and
produced steel of very fine quality.,

A Secret Stolen

Huntsman did not patent his process,
but preferred to keep it secret, and with
this object he carried on work only at

Sir Henry Bessemer
night, with a staff of men all sworn to

the strictest secrecy.  The other Sheffield
stecl-makers became alarmed at Hunts-
man's success, and they determined to

find out the sccret of his process,
One cold and stormy winter mght
an iron-founder  disguised himself as a

tramp and knocked at the door of Hunts-
man's works, Dbegging for shelter. The
workmen took pity on him and gave him
a warm corner near the furnace, where
he pretended to go to sleep. lle was
really  very wideawake however, and
as the men went on with their work the
supposed tramp took careful note of the
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construction of the furnace and of the
manner in which the process was carried
out. Some hours later the tramp thanked
the workmen for their kindness and left,
taking with him Huntsman's cherished
secret. Before long a rival steel works
was making crucible steel.

The process thus commenced continues
in use to-day, and by means of it the
finest tool steels are made.

The Bessemer Process

For more than 100 years the crucible
process remained the only method of
making high-class steel.  The next change
was brought about by Henry (afterwards
Sir Henry) Bessemer.

Bessemer was  born in England, of
French parents, on I19th January, 1813,
at Charlton, in Hertfordshire. From his
boyhood he was alwavs experimenting
with something or other, and he became
specially  interested in  the casting of
metal.  Among his ambitions was that
of producing heavier projectiles for guns,
One day, while discussing this me-tter
with an army officer, the latler remarked
that it was little use making heavier
projectiles until some stronger material
could be found for making the guns.
This remark caused Bessemer to turn his
attention to trying to produce a metal
that would combine the hardness and
rigidity of cast iron with the toughness
of malleable iron.

Early Failures

Cast iron is converted into malleable
iron by the elimination of its impurities—
carbon, silicon, phosphorus and mangan-
cse—which, as we have alrcady seen,
is done in the reverberatory furnace.
Bessemer came to the conclusion that the
same result could be obtained much
more quickly by forcing a blast of air
through molten pig-iron. The scheme
was tried in 1856, but though malleable
iron was produced, it was found to be
worthless on account of the amount of
phosphorus it contained.  This difficulty
was overcome by using pig-iron containing
very little phosphorus. Stecl  could
be made from this iron by means of the
blowing process, but here another serious
trouble was encountered. It was found
impossible to obtain  steel of uniform
quality on account of the difficulty of
gauging the extent of de-carbonisation
during the blow.



For a while this drawback appeared to
be fatal to the success of the process, but
the problem was solved by Robert Mushet,
a Scotsman. His idea was to drive out
almost the whole of the carbon and then
to add to the molten metal exactly the
correct amount of carbon to make steel
of the desired quality. ‘The carbon was
added in the form
of  spiegeleisen or
“ mirror-iron,”’ a
form of pig-iron con-
taining known quan-
tities of carbon and
manganese. This iron
derivesits name from
the fact that when
broken it forms crys-
talline plates of very
brilliant appearance.
Mushet’s idea worked
excellently, and
through it the suc-
cess of DBessemer's
method was assured.

Converting Iron into
Steel

The Bessemer pro-
cess is carried out in
what s called a
‘ converter." This
consists of a vessel
shaped as shown In
the diagram on this
page, and suspended
on trunnions so that
it may be swung into
either a horizontal or
vertical position, the
swinging being con-
trolled by hydraulic
mechanism. The con-
verter has an outer
casing of malleable iron plates and an
inner lining of ganister, which is a compact
and hard variety of sandstone. At the
bottom of the converter several tuyéres
carry the air-blast through the lining into
the intefior. These tuyéres act in a
similar way to those in the blast-furnace,
but in tlus case the blast is driven through
at a much higher pressure—about 25 lbs.
per square inch.

The pig-iron is first melted in a cupola
furnace——except in cases where the aron
comes direct from the blast-furnace—-
and is then poured into the converter
while the latter lies in a horizontal position.
The blast 1s, then turned on and the
converter is swung into a vertical position.
This brings the metal over the
tuveéres, and the air blast
passes through the whole mass
of m=tal with a loud roaring
sound.

A Wonderful Sight

A very brilliant spectacle
follows, for a flerce flame issues
from the neck of the converter,
At first this flame is pale in
hue, but rapidly grows brighter
and brighter, until it becomes
dazzling.  Showers of sparks
stream  out, accompanied by
fragments of molten slag.

The process is  carefully
watched by the " Blower™
an expert workman whose long
experience enables lam to tell from the
variations of the colour of the flame
exactly how matlers are going on inside
the converter. Sometimes  the  metal
becomes too hot during the process, and
then the blower gives an order for cold
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scrap iron to be thrown in to reduce the
temperature. Presently the flame begins
to drop and becomes quieter, and this
is a sign that the last of the carbon is
burned away and that no flame-producing
substance is left. Exactly at the right

moment the blower signals for the con-
verter to be swung down on its side, and

Converter Pouring its Molten Contents into Glant Ladle

the blast is shut off. The necessary
amount of molten spiegeleisen is then
added, and the whole mass of molten metal
is poured into a huge bucket or ladle.

Steel Ingots

When the steel is to be used at once
for making castings it is taken direct
to the foundry, otherwise it is run from
the ladle into "ingot moulds.” These
moulds are made of cast iron and are about
six feet high, being about 16 inches square
at the top and broadening out gradually
towards the bottom. They are open

both top and bottom, and stand upon an
iron plate.

e ——
Diagram of Bessemer Converter showing vertical and pouring positions

By means of a truck on which it is
carried, the ladle containing the molten
steel from the converter is bronght over
each mould in turn. Then a hole at the
bottom is opened and the metal pours out
until the mould 1s filled. The moulds are
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then allowed to stand until the ingots—
as their contents are called—have a
solid shell outside, although they are still
liquid inside. An overhecad travelling-
crane is then brought over the rows of
moulds, a chain is lowered, and two hooks
at its end catch the * lugs " of each mould
and lift it off the ingot.

The Soaking-Pit

If these ingots are
to be used immediate-
ly they are lowered
into a *‘ soaking-pit,”
consisting of a cham-
ber large enough to
hold an ingot easily,
lined with firebrick
and fitted with a lid.
This operation,
with an clectric over-
head crane, was the
subject of the cover
of the May " M.M."”
The object of the
soaking-pit is to
bring the ingot to a
uniform temperature
throughout. If this
were not done the
ingot would be hard
outside and soft in-
side, and therefore
unfit for passing
through the rolling
mills. In these soak-
ing-pits the ingot
gives off heat to the
firebrick, until the
whole chamber and
the ingot are at the
same temperature.

The ingots are now
ready for the rolling
mills, and their subsequent treatment will
be described in a later article.

Process Completed

The process we have just outlined is the
original Dessemer " acid' process, re-
quiring a converter lining of ganister,
which 1s an acid oxide. As we have seen,
however, this process was limited to iron
ore containing very little phosphorus,
and as such ore forms only a small pro-
portion of the total ore in the world, it
became necessary to find some means
of adapting the process to deal with ore
containing a large quantity of phosphorus.

Mr. G. J. Snelus carried out experimental
work with this object, and found that if
the converter was lined with a
* basic " material the phos-
phorus could be removed. A
basic material may be ex-
plained as being a metal in
combination with ogygen. It
was left to Mr. S. Gilchrist
Thomas, a London magistrates’
clerk who had made chemistry
his hobby, to solve the prob-
lem in conjunction with Mr.
P. C. Gilchirist, an ironworks
chemist. Their solution con-
sisted in lining the converter
with ““ dolomite,”” a minecral
consisting of the carbonates
of calcium and magnesium,
This  enabled  highly-phos-
phoric ores to be used with
complete success for steel making.

Decline of Malleable Iron

The introduction of the Bessemer pro-
cess brought about a great change in the
(Conlinued on page 202)
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]N certain parts of the world there
exists a peculiar kind of iron ore

which has the power of attracting
iron. If a piece of this ore be suspended
so that it swings freely it will always
turn to the north. This ore is called
*“ lodestone,” and its strange
power is due to what is called
“ magnetism."

The origin of the name
magnetism is uncertain, but
according to one old story a
shepherd named Magnes, who
lived in Asia Minor, was one
day tending his sheep on a
mountain side and happened
to touch with the iron tip of his crook a
piece of dark-coloured rock. To his great
astonishment he found that the rock held
his crook so firmly that he could scarcely
pull it away. This rock was formed of
lodestone, and the name magnetism is
said to have come from the shepherd’s
name, Magnes. Another explanation is
that the name is derived from Magnesia,
also in Asia Minor, where lodestone is
found in large quantities. The name
lodestone itself comes from the Saxon word
laeden, which means “‘to lead,”” and
refers to the lodestone's power of always
pointing to the north if free to do so.

Artificial Magnets

Lodestone i3 a natural magnet,
make artificial magnets out of
pieces of steel by rubbing them
with a piece of lodestone, and
these magnets attract iron
and turn to the north exactly
as lodestone does. A piece
of iron may be magnetised in
the same way, but there is
a very important difference to
be noted—iron quickly loses
its magnetism, whereas steel
retains it. The softer the iron
the quicker it loses its mag-
netism, and the harder the
steel the better it retains its
magnetism., Consequently, a
specially hard quality of stecl
is used for making artificial
magnets, but nowadays such
magnets are not made by
rubbing them with lodestone,
but by means of an electric
current, as we shall see later.
Magnets are made either in
the form of a straight bar or
of a horseshoe, as illustrated
in the diagram on the next page.

Some Interesting Experiments

We can

A number of very interesting experi-
ments may be made with two bar magnets
and a small quantity of iron filings. If
we roll a bar magnet among iron filings we

find that the filings do not cling to it
equally all over, but cluster thickly at each
end of the magnet, few or none clinging
to the middle. These two points, at which
the magnet attracts iron most strongly, are
called the “ poles ' of the magnet.

If we suspend a bar magnet from its
centre by means of a sort of stirrup of
copper wire attached to a thread, it will
take up a position pointing north and
south. The end which points to the north
is called the ‘‘ north pole "' of the magnet
and the other end the ‘' south pole.”
The north pole of a magnet is usually
marked with the letter N, or in some other
way. 1f we bring each end of another
magnet in turn near each end of the
suspended magnet, we find that the two
north poles or the two south poles repel
one another, but that a north pole attracts
a south pole, and vice versa.

These experiments show us that both
poles of a magnet attract unmagnetised

Lines of Force of Two Opposite Poles

iron, but that similar poles of two magnets

repel onc another and opposite poles
attract one another. Our readers will
remember that this is exactly what

happened in our earlier experiments with
the charged glass rods, when ' like repelled

V. MAGNETS AND MAGNETISM
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Magnetism, the subject of this article, plays a very important part in the
operation of electrical mechanism of nearly every kind, We recommend our
readers to carefully follow the explanation of the subject, for without some
knowledge of the principles of magnetism it is impossible to understand the
working of dynamos, motors, electric bells, and a host of other machines and
appliances.
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like ' and ‘* unlikes attracted.”

For experimental purposes it is useful
to have a number of small magnets, and
these are easily made out of steel
knitting - needles or  sewing - needles.
Place the needle on the table and draw
one pole of a bar magnet
along it from end to end
several times, always starting
at the same end of the needle,
and lifting the magnet quite
clear of the needle at the end
of each stroke.

Magnetic Induction

A piece of soft iron may be
magnetised by a magnet without actual
contact, by what is called * magnetic
induction.” Place a short piece of soft
iron on the table close to some iron
filings. Then bring one end of a bar
magnet ncar one end of the iron, and
the iron will immediately attract the
filings, showing that it is now magne-
tised. As soon as the magnet is taken
away the piece of iron loses its
power to attract filings, showing that its
magnetism has gone. It is very interest-
ing to repeat this experiment with a sheet
of glass, paper, or wood between the magnet
and the piece of iron. These substances
do not interfere in the least with the action
of the magnet, but if a sheet of iron is used
the experiment will not work, for iron
has the power to ** screen " or
prevent the action of mag-
netism,
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Invisible Lines of Force

Spread a thin layer of iron
filings over a sheet of card-
board, and watch the result
when a magnet is moved to
and fro just beneath the sheet.
The effect is very amusing.
The filings stand up when the
magnet approaches them, and
follow it about as if pulled by
invisible strings. As a matter
of fact, the magnet really does
act by means of invisible
strings, which are known as
“ lines of force.” These lines
of force proceed from the
magnet in certain definite
directions, and although in-
visible in themselves, we are
able to see them at work, as
it were, in a most fascinating
manner.,

Place a magnet underneath
a sheet of glass and sprinkle iron filings
thinly and evenly over the glass. The best
way of handling the filings is to put them
into a little muslin bag and shake the
bag gently. Then tap the sheet of glass
very lightly with a pencil and the filings



will immediately arrange themselves in a
most wonderful manner. The filings
become magnetised by induction, and
when the gentle tap frees them for an
instant from the friction of the glass
they take up certain positions, according
to the direction of the magnetic force
acting on them. In this way we obtuin a
map showing the general
direction of the lines of mag-
netic force.

By using different c¢om-
binations of magnets a great
many different maps may be
made in this wav. The illus-
tration on page 176 shows the
lines of farce of two opposite
poles of two bar magnets,
and it will be scen that the ‘
lines appear to stream  across :
from one pole to the other.
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The illustration on ihis page e e

shows the lines of force of two
similar poles, and in this case
it is very remarkable how the
lines from the two poles turn
aside as if pushing each other
away. Equally interesting
maps can be made with a
horseshoe magnet.

Keepers for Magnets

Magnets left with their poles
unprotected gradually lose their
magnetism. For this reason a
horseshoe magnet has its two poles con-
nected by a piece of soft iron, and bar
magnets are usually kept in pairs, with
a strip of wood separating them, their
opposite poles being together, and across
the ends a piece of soft iron, called a
* keeper ' (see diagram below).

It is necessary to remember that magnets
lose a great deal of their magnetism if
they are knocked or allowed to fall.
Allowing the keeper to slam on to a magnet
is also injurious, but pulling off the keeper
vigorously is good for the magnet.

Magnetic Dip

Let us now magnetise a needle and sus-
pend it by a thread so that it is free to
swing either horizontally or wvertically.
We notice that it not only comes to rest
in a north and south direction, but also
tilts'slightly with its north end downwards.
If we could take our needle to some place
south of the equator, it would still point
nerth and south, but it would tilt with
its south end downwards. The angle that
the tilting needle makes with the hori-
zontal is called the ' magnetic dip.”

The Earth a Great Magnet

The explanation as to why a suspended
magnet always takes up a position point-
ing north and south was found by Dr.
Gilbert, of Colchester, physician to (Jueen
Elizabeth. In the year 1600 he announced
his great discovery that the earth itself
is a huge magnet, having its poles near
to the geographical north and south poles.

We have seen that similar magnetic
poles repel one another, and yet the
north pole of a magnet turns towards the
north magnetic pole of the earth. Evi-
dently, in order to get this attraction,
one of these poles must really be a south
pole, and it is customary to regard the
earth’s north magnetic pole as possessing
south magnetism, and the south magnetic
pole as possessing north magnetism. So
we may look upon the north-pointing
pole of a magnet as a true north pole,
and the south-pointing pole as a true
south pole.
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The earth’s magnetic influence also
accounts for magnetic dip. North of
the equator, in England for instance, the
north magnetic pole of the earth is nearer
than the south magnetic pole. Thus its
influence is stronger, and a freely sus-
pended magnet dips downwards towards
the north. If we take our magnet to a
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Lines of Force of Two Similar Poles

place where the earth’s south magnetic
pole is the nearer, the magnet will dip
downwards towards the south, Could we
place our suspended magnet immediately
over either ot the earth’s magnetic poles,
it would take up a vertical position; and
at the earth's magnetic equator, where
the influence of the two poles is equal,
the magnet would not dip at all.

The Mariner’s Compass

The most valuable application of the
peculiarity of a magnet pointing north
and south is in the compass. We are all
familiar with the ordinary pocket compass,
consisting simply of a magnetiscd needle,
pivoted so as to swing frecly over a card
marked with the 32 points of the compass.

Horseshoe and rair of bar magnets

For use on ships, however, a much more
elaborate arrangement is necessary. The
single needle of the land compass is
replaced by a compound needle consisting
of several thin strips of steel, magnetised
separately, and suspended side by side.
Such a needle is infinitely more reliable
than a single needle.

The needle and the compass card are
placed in a kind of bowl made of copper.
In order to keep this bowl in a horizontal
position, no matter how the ship may be
rolling, it is supported on '‘ gimbals’
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consisting of two concentric rings attached
to horizontal pivots and moving in axes
at right angles to one another. There
are also liquid compasses, in which the
card floats on the surface of dilute alcohol.

The earth’s magnetic poles do not
coincide with the geographical poles,
and, therefore, a compass ncedle seldom
points exactly north and south.
The angle between the mag-
netic meridian and the geo-
graphical meridian is called
the *‘ declination,” and—as
Columbus discovered in 1492—
this varies in different parts
of the world. In order that
navigators may know the
exact declination at any part
of the world, special magnetic
maps are made in which all
places having the same de-
clination are joined by a line.

Electric Current and Magnetised
Needle

We have already mentioned
that artificial magnets are
made by means of an electric
current, and now we must
explain how this is done. If
we take a freely-swinging
magnetised needle, such as a
compass needle, and hold over
it a copper wire, nothing
happens; but if we send an
electric current through the wire, the
needle is at once turned to one side, or
deflected. As soon as the current is
stopped, the needle returns to its north
and south position. Further, iron filings
cling to the wire while the current is
flowing, but drop off when the current is
stopped. These facts show us that the
wire becomes a magnet during the passage
of the current, and loses its magnetism
when the current ceases. A spiral of
insulated wire through which a current is
flowing shows all the powers of a magnet,
and, in addition, it has the peculiar power
of drawing or sucking into its interior a
rod of iron. Such a spiral is called a
* solenoid,”” and will be familiar to those
of our readers who possess a Meccanao
Electrical Outfit.

Electro-Magnets

If we wind a number of turns of insulated
wire round a rod of soft iron, and pass a
current through the wire, the rod becomes
a magnet, but loses its magnetism when
the current stops. A magnet made in
this way—that is, by the passage of an
electric current—is called an * electro-
magnet,” and it has all the power of an
ordinary steel magnet, but in a very much
greater degree. In subsequent articles
we shall describe some of the many in-
dustrial applications of powerful electro-
magnets,

If we substitute a bar of steel for the
iron, it becomes magnetised by the current
in the same way, but, unlike the irom, it
retains its magnetism after the current
ceases. This enables us to make steel
magnets of much greater strength than
those produced by rubbing with another
magnet. Such steel magnets are called
‘ permanent magnets,” for they retain
their magnetism ; whereas electro-magnets,
in which soft iron is used, only possess
magnetism as long as the current flows.

Detecting and Measuring Electric Currents

The deflection of a magnetised needle
by a current of electricity provides ua
(Continued om page 179)



THE MECCANO MAGAZINE

10

VERY Meccano boy
is  intensely in-
terested in cranes,

and this is not surprising
when we remember that
cranes are perhaps the
most helpful appliances of
any that the engineer
uses, There are many
different types of cranes,
and the model-builder will
find each is well worth
studying, because of the
different mechanisms and
principles employed.

Types of Cranes

A crane is really a lever
—it is indeed, nothing
more or less than the §
scientific application of [g
the crow-bar used for
levering by hand, and
adapted in the crane to
lifting heavy weights with
a minimum of effort. In
some future issue we hope
to deal fully with levers
and their functions, as we think the subject
will be of general interest to our readers.

Different requirements necessitate special
cranes, each designed so as to be most
serviceable under the special conditions
imposed. There is, for instance, the com-
paratively small dock-side crane that
runs astride the wharf and does not require
a great deal of leg-room. Where space
is not so important the base of the crane
can be designed differently, which is
fortunate, for a large base is necessary to
give stability in the case of the hammer-
head cranes used in our ship-building
yards. These giant cranes lift boilers
or big guns into position with the greatest
sase.

Radial Travelling Cranes

Our new model, which we here illustrate
and describe, is a Radial Travelling Crane
of the cantilever type. This type of
crane is wsed on the Panama Railways at
the docks for handling freight. They
stand well back from the quay-side, lift
their load from the hold of the ship and
then swing round and dump the load
on the ground behind the docks.

Radial cranes are also used extensively
in iron and steel yards and in timber
yards, - where it is necessary to drop
loads over a large area. The ground

J
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covered by
the rotating
cantileverarm
is very con-
siderable, and
in some cases
the arm is of
great length. If it
is desired to drop
the load close in to

S the crane it is only
necessary to run the travelling bogie
inwards along the arm. This enables
the load to be dropped at any point
between the base of the crane and the
end of the arm, and anywhere within
the circle through which the arm may
be moved.

Other Applications

A modified form of the radial crane
is used in ship-building, and mounted
on steel trestles alongside the vessel that
is being built. In these cases the cranes

move on wheels which run on a track laid
the steel trestles.

on

Fig. A. Trolley

|
|

Radial cranes have several
other applications, and fitted
with buckets or grabs, have been
used very successfully for handling
loose material in bulk. Some-
times they have been so modified
that they may be used as
draglines,

Altogether the radial crane
is a very useful appliance, espec-
jally where the loads to be handled
are not excessively heavy, and
more particularly where it is
desired to cover a very wide area
at the minimum amount of trouble
94 and cxpense in operating.

Constructing the Model

Begin to build your model by con-
structing the main tower, the details
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7 of which are clearly brought out in the

illustration above. Notice that the
inclined corner Angle Girders (1) are
cannected at the top (as shown in

Fig. C) by a Bush Wheel (2) secured by
Angle Brackets. This Bush Wheel forms
a bearing for the vertical Rod (3) by which
the cantilever arm (4) is turned.

The cantilever arm (4) turns on a wheel-
race formed of Flanged Wheels (5), which
run on a Circular Girder* (6) supported
by four 1”x 4" Angle Brackets (7) bolted
to the corner Girders (1). The cantilever
is built up (as shown in Fig. B) from two
94" Angle Girders (8) braced by two 537
Angle Girders (9) overlapped nine holes,
TFrom these, 121” Angle Girders (10) extend
at one side, and to similar Girders (10) at
the other side are connected 54* Girders (11).

Rotating the Arm

The inclined Strips (12) are connected
at the top, by means of Angle Brackets,
to a FFace Plate (13) secured to the vertical
Rod (3). At the foot of the Rod (3) is
a 13" Gear Wheel (14) engaged by a Worm
Wheel (15) operated by the Crank Handle
(16) and in this way the cantilever arm is
swung round, the wheels (5) riding on the
Circular Girder (6).

The load carried from the Hook (17) is
raised or lowered by the Crank Handle (18),
a 3" Pinion (19) on which engages a 14"
Gear Wheel (20) on a Rod (21) on which is
wound a Cord (22). This Cord passes over
a " Pulley (23) to the block (24) and back
over another }" Pulley on the trolley, and
is secured to the 34" x §” Double Angle Strip
(25) at the outer end of the cantilever arm.

* The Circular Girder, No. 143, is a new part, which
is announced vn page 195,
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Consequently, when the trolley is caused
to travel along the cantilever arm the load
remains suspended at a constant height—
an important point and an interesting
detail.

The Movement of the Trolley

The trolley is caused to move to and fro
along the cantilever arm by the action of
the Crank Handle (26). On this a 17
Pinion (27) engages a 14" Gear Wheel (28)
on a rod on which is wound the Cord (29),
the opposite ends of which are connected
to the opposite ends of the trolley. The
Cord (29) passes round a Pulley (30} at the
outer end of the jib. By turning the
Crank Handle (26), therefore, the Cord (29)
winds on and off its rod, and moves the
trolley to and fro, its Wheels (31), as shown
in Fig. A, running on the Angle Girders (10).

The Wheels (3) are connected to 1}”
Rods (5a) which are journalled in Double
Bent Strips (5b) bolted to 3}" Strips (Sc)
carried from the Angle Girders (8) by
Corner Brackets (5d).

Parts required 1—

6 of No. 1 1 of No. 24
2, . 1b 2., . 2%
28 woon 2a 3 " " 27a
235 w 3 1. » 32
18 ,, . 4 2 .. . 3D
2, . 5 292 ., 97
8, , 6 61, . 37a
6, . 6a 10, , 38
32 oo 2 1., . 40
6, , 8a 4, , 45
8, , 9 1, . 48
29 .. o 12 2, ., A48
4, , 12b | 4, , 48b
1, . 13 | 2., . 52
2 . o 1323 1, . 32
1, , 14 1, , 93a
1, . 15 1., ., 57
1, ., 15 19 5 o 29
3. s 16 1, ., 63
2. . 16b 2 o 12
4, , 18a 4 , , 108
3, . 19 1, . 109
8, » 20 60 , , 111b
5., » 22 | 1, , 118
3. 2., . 126

3
8 of No. 133

Fig. C. Details of Top of Main Tower

How to Build the
Meccano Chassis

The Meccano Chassis 's a triumph o model-bulldiag.
At the British Industries Fair it attracted the attention
of H.M. the King and was the centre of marked
interest to thousands of other visitors to the Meccano
exhibit. Fitted with three-speed gear box (with
reverse) differential gear, elliptical springing and
other modern refinements, the Chassis is an accurate
reproduction of the “‘real thing’ So perfectly
does it illustrate the main mechan’cal features of a
modern motor car that it is in uwse at several schools
of motoring for demonstration purposes. Full
instructions for building this Chassis in miniature
are contained in the special leaflet now ready price
4d. post free.

Electricity (continued from page 177)

with a simple mcans of detecting such a
current. An instrument called a ' gal-
vanometer '’ is used for this purpose, and
in its simplest form it consists of a mag-
netic needle, very delicately poised, sur-
rounded by a coil of many turns of wire.
The effect of the coil is to make the current
pass many times round the needle, and this
increases the amount of deflection.

If we make a galvanometer with a long
coil of very thin wire, having a high
resistance, the amount of current flowing
through it will depend upon and be
proportional to the electro-motive force.
Such an instrument, if properly graduated,
will measure the voltage of the current,
and is called a “ voltmeter.” On the
other hand, if we provide our galvanometer
with a short coil of very thick wire the
resistance will be practically nil, and by
means of a graduated scale the amount
of current flowing-—-that is, the number of
amperes—may be measured. An instru-
ment of this kind is called an " ampere-

“ '

meter,” or * ammeter.’

These three instruments, as described,
are the very simplest types, and in actual
scientific and engineering work more
elaborate forms are used to obtain greater
accuracy and sensitiveness.

NEXT MONTH:—-
DYNAMOS AND MOTORS

|
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£5 for a Model Dragline

We would remind our readers of the novel
Model-Building Competition in which prizes of
£5 (cash) and £5 5s. 0d. (goods| are being
offered for the best model of a Dragline. Full
particulars were announced on page 164 of the
June ‘*M.M." Closing date 30th September
next.
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Lives of’
Famous Lngimeers ™

VI. ROBERT STEPHENSON: Builder of Railways and Bridges

N our article last month we described
the rise of Robert Stephenson to a
position of great eminence as a

railway engineer. We must now turn to
his work as a bridge builder,

The remarkable growth of railways
during the lifetime of the two Stephensons
necessitated a corresponding amount of
bridge building, for the railways had to be
carricd across many rivers, roads, and
decp valleys. A new style of building
became necessary, for most of the existing
bridges were incapable of bearing the
strain of heavy railway trains travelling
at a high speed.

The railway engineer was also faced
with another difficulty, Unlike the road
engineer, who could divert his road so
a5 to cross a river or valley at the best
and ecasiest point, the railway engincer
had to follow the linc of his railway, and
therefore, as a rule, had little choice in
regard to the position of his bridges.
He had to take the ground as it came,
good or bad, and consequently he was
often faced with the necessity of

the railway. The length of the bridge
and viaduct from Gateshead station to
the Newcastle terminus is about 4000 ft.,
and the bridge passes over the roofs of
the houses on both sides of the wvalley.
In order to obtain a solid foundation for
the piers enormous piles had to be driven,
and for this purpose a Nasmyth steam
hammer was used. It is probable that
this was the first occasion on which a
steam hammer was employed for bridge
pile-driving. The powerful, rapid strokes
of the hammer produced such an intense
heat that on some occasions the head of
the pile actually burst into flames !

The bridge combines the two principles
of the arch and suspension, the railway
passing over the back of the ribbed arches
as usual, while the carriage road and
footpaths are suspended from the arches
and form a long gallery. There are six
arches, cach of 125 ft. span, and the two
approaches to the bridge are formed of
iron pillars and bearers in conformity
with the arches. The bridge, which is

one of the finest examples of its type,
was opened on 15th August, 1849,

Crossing the Menai Straits

In 1838 George Stephenson surveyed a
line for the construction of the Chester
and Holyhead Railway. He proposed
to make use of the existing suspension
bridges built by Thomas Telford across
the Conway estuary and the Menai Straits,
but in the case of the latter bridge he
recommended that the trains should be
drawn across by horses so as to avoid
setting up scrious oscillations in  the
structure. Apparentlv the idea of con-
structing a rigid bridge across the Straits
was not then contemplated. Soon after-
wards Robert Stephenson took over the
construction of the line, and he decided
not to use the existing bridges, but to
build new ones more suitable to railway
traffic.

The problem in regard to the Straits
was to throw across such a wide chasm a
bridge of sufficient strength to carry the

heaviest trains with a good margin

devising entirely new methods of
construction.  Yet another problem
was the necessity for building bridges
over rivers and busy thoroughfares
without interrupting the existing
traffic.

Iron Replaces Stone

One result of the new conditions
was the great use made of iron. In
the earlier iron bridges the old arch
form was used, the only change
being the substitution of iron for
stone. It was found, however, that
in many cases this type of bridge did
not allow suflicient headway, a
difficulty that caused George Htt]:hun-
son, in building the Liverpool and
Manchester Railway, to adopt the
simple iron beam for crossing roads
and canals. This type of bridge
was followed by the use of arched
beams, hLeld firmly together by hori-
zontal ties to rTesist the thrusts.
Robert Stephenson built a number
of bridges of this kind on the original
London and Birmingham 1{‘111\-“;\
and followed these by the magmiuult
High Level Bridge across the river
Tvne.

Newcastle High Level Bridge

This bridge had to cross the ravine
between Newcastle and Gateshead,
with the river below, and the local
authorities insisted that it should
carry a road for ordinary wvehicles

of safety, and at the same time of
sufficient height to avoid interference
with navigation. Robert Stephenson
svon sclected for his bridge a site
about a mile south of the suspension
bridge, where the Britannia Rock
lies almost in mid-channel. The
width of the Straits at this point is
about 900 ft., but the rock offered
a sccure foundation for a central
b} [5 o

’ Stephenson first proposed to con-
struct an arch bridge with two main
‘-}mns of 450 ft. each, but the Ad-
miralty rejected this plan on the
ground that navigation must not be
interrupted at all, and even the erec-
tion . of temporary scatfolding to
support the bridge during construc-
tion could not be allowed. Finally,
Stephenson  decided upon a bridge
consisting of a hollow beam or tube,
through which the trains should rumn.

Britannia Tubular Bridge

The bridge, which is known as the
Britannia Tubular Bridge, consists
of giant tubes built of riveted boiler
plates, supported on the abutments
and on three towers, the centre tower
bLeing built on the Britannia Rock.
These tubes form two independent
continuous tubular beams, each 1511
ft. in length and weighing 4680 tons.
The land tubes were built in position
on a falsework of timber, but the main
tubes were built on platforms at high-

and foot passengers as well as for

Building the Main Tubular Girder for the Britannia Bridge

water mark on the Carnarvon side
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and floated between the piers on pontoons,
ready to be raised by hydraulic presses.

On 20th June, 1849, the first tube was
afloat, and the pontoons swung out into
the current, controlled by guide ropes
coupled to capstans on shorc. A great
crowd of spectators lined both shores
of the Straits,*watching the proceedings

and therefore does not call for special
mention.

Bridging the St. Lawrence

On the death of his father, who left his
very considerable fortune to him, Robert
Stephenson found himself a wealthy man,
and, in fact, he was the first engineer
millionaire. He determined to retire very
largely from professional work, but he

to the sawmills at Quebec, for these
rafts were constantly colliding with the
partly-finished piers.

The greatest danger of all, however,
was experienced in spring at the time
when, after the long winter, the ice from
higher up the river, from its tributaries
and from the vast lakes, begins to be
driven down-stream towards the sea.
The pressure from behind is so great
that the ice
piles itself up

intently. As the pontoons approached
their destined place between the piers,
the force of
the current
became S0
strong that
one of the
capstans was
uprooted, and
the tube was
in great
danger of
being carried
away by the
stream. In

this emergency
the engineer in
charge of the
uprooted cap-
stan threw
the spare coil
of rope into
the field be-
hind the cap-
stan. The
crowd, men
and women
and children,
rushed to the
rope and held
on, and the
tube was
checked in its
dangerous
progress.
Finally the
pontoons were
correct position.

Stephenson’s Forethought Averts Disaster

It now remained to raise the tube
to its final position. Stephenson was
away in London while the hydraulic
presses were being fixed, and when all was
ready his engineers wrote to him saying
they could raise the tube in two days
at the most. Stephenson replied at
once that they must not attempt any-
thing of the kind. They must raise
the tube inch by inch, and must build
up masonry beneath it as it rose. This
instruction prevented very serious consc-
quences, for one day, while the hydraulic
presses were at work, the bottom of
one of them burst. The cross-head and
chains, weighing over 30 tons, crashed
down on the press, and the tube dropped
upon the packing beneath it. Although
the tube actually fell less than nine
inches, it completely crushed solid cast-
ings weighing several tons, and if it had
not been under-built the result would
have been disastrous. Nobody was hurt,
but this accident cost an extra £5000.

The remaining tubes were brought
into position without further accidents,
and on 5th March, 1850, the bridge
was put through a scvere test by three
coupled locomotives and 24 loaded coal
wagons, Afterwards, when a heavy train
of several hundred tons crossed at 35 miles
an hour, the bridge sagged only half
an inch, an amount scarcely 1/25th of
that allowed within the danger point.

The Conway Tubular DBridge (illus-
trated in our last issue) was built on very
similar lines to the Britannia Bridge,

manceuvred into the

The Britannia Tubular Bridge
found it impossible to cut himself off en-

tirely from new enterprises. The greatest
of his later undertakings was the magni-
ficent Victoria Bridge over the River St.
Lawrence, at Montreal, in Canada.

Up to the middle of last century the St.
Lawrence river was unbridged from
Niagara to the Atlantic, a distance of some
900 miles.  With a steadily-increasing
population, the necessity arose for a bridge
across the river to cnable the Grand
Trunk HRailway system to be extended.
In 1852 the Canadian Government re-
quested an English firm of contractors
to report on the possibility of building
a bridge, and Mr. A. N. Ross, who had
superintended under Stephenson the
construction of the Conway Tubular
Bridge, visited Canada for that purposc.
He recommended bridging the river just
above Montreal, and advised a tubular
bridge on the same lines as the Conway
and Britannia Bridges. He returned to
FEngland to confer with Stephenson,
and the result was the plan of the Victoria
Bridge, of which Stephenson was the
designer and Ross the joint and resident
engineer.

Dangers of the Undertaking

At the point chosen for the bridge
the river is a mile-and-three-quarters
in width, so that the task of bridging
it was very great on account of the
length alone. The local conditions added
immensely to the difficulty, however,

" for the river runs very rapidly, as much

as eight or nine miles an hour at high
water, so that the building of piers was
not at all easy. In summer the diffi-
culty was increased by the huge rafts
of logs that were floated down the river

against any
obstacle, fre-
quently reach-
ing a height
of 30 or 40
ft. The strain
placed  upen
the piers by
these  piled-
up masses of
ice is  tre-
mendous, and
the anxiety
of the en-
gineers during
their con-
struction may
be  imagined.

However, the

ers were
skilfully  built
on a founda-
tion of solid
rock, and

proved capable
of withstand-
ing the strain.

The works
i connection
with the
bridge were

commenced on
22nd  July, 1834, and the bridge was
finished and taken oif the hands of the
contractor on 17th  December, 1859.
Stephenson, however, did not live to
see its completion, his death having taken
place about two months previously.
The Victoria Bridge was altered con-
siderably in 1897, when the piers were
lengthened and Stephenson’s great tubes
were replaced by steel trusses. A double
railway track was provided in the new
bridge, in addition to carriageways and
footways.

Stephenson’s Last Works

Stephenson also applied the tubular
system in a modified form in two bridges
across the river Nile at Damietta, in
lower Egypt. The modification in these
bridges is that the road is carried upon
the tubes instead of within them.

The larger of the two, necar Benha,
contained eight spans or openings of 80 ft.
cach, and two centre spans, formed by a
large swing bridge. The total length' of
the swing beam was 157 ft., and there was
a clear waterway of 60 ft. on each side of
the centre pier. The foundations for
this bridge had to be sunk 33 ft. on account
of the shifting nature of the seil,

These bridges were the last of Stephen-
son's great enginecring works. His
health began to fail, and he died on
12th October, 1839, in his 36th year.
He was buried in Westminster Abbey
by the side of another famous bridge
builder and road maker, Thomas Telford.

NEXT MONTH :—

BRINDLEY
First English Canal Engineer
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Walmar House, 296, Regent Street, W.1.

'Phone —~Majyfair 4208-9.
Glasgow—47, Waterloo S1. Newcastie

Trade enquiries inviled

5,6, Post Office Chambers

Result of 15
years’ experience

Jack chafes at an
evening  with  his
school text-books, but
he is always willing
to further his educa-
tion in a more pleasur-
able wav—Dby Wire-
less, e gets the facts
distinotly and accur-
ately with DBrandes
“ Matched Tone
Headphones—andis a
fearsome authority on
sporting  records to
the obvious disco-

fiture of his school-

fellows.
PRICE 25 /-
BRITISH

MANUFACTURE
(B.8.C. Stamped) and
conform to all new
lrcensing  regulafions.
Manufactured by ;—
DBrandes inuted,

at  Drandes Works,
Slough, DBucks.

cMaiched ‘Ione

TRADE MARK

Radio Headphones
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N last month's Magazine we described
how Marconi tackled the problem
of wireless communication, and solved

it in regard to messages transmitted over
comparatively short distances and at a
slow speed. A great deal remained to be
done, however, before the conquest of the
Atlantic became possible.

As soon as Marconi realised

o

15

that he had pushed the coherer O A

detector to its limits, and
that it could never be made a
success for long-distance com-
mercial work, he turned his
attention to other possible
forms of detectors. After a
great deal of experiment he
produced the Magnetic
Detector, an instrument working on a
principle entirely different from that of
the coherer.

The Magnetic Detector

The magnetic detector consisted of an
endless band of soft iron wire mounted on
pulleys driven by clockwork and so
arranged that the band passed close to the
poles of two horseshoe magnets. As the
band passed from the influence of one
magnet to that of the other, its magnetism
became reversed. The change did not
take place instantly, however, owing to
the fact that even soft iron has some
magnetic retaining power, and therefore
resists slightly the attempt of one magnet
to reverse the effect of another. The
moving band passed through two small
coils of wire, one connected with the
aerial and the other with a sensitive
telephone receiver.

When electric waves fell upon the
aerial of the receiving station, minute,
rapidly-oscillating currents passed through
the first coil, and had the effect of making
the band reverse its magnetism. The
sudden moving of the lines of magnetic
force induced a current in the second coil,
and a click was produced
in the telephone receiver.
The clicks continued to
follow one another rapidly
as long as electric waves
were reaching the receiv-
ing acrial, being broken
up into Morse signals
according to the manipula-
tion of the key of the
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operator at the trans-
mitting station.
Using this  improved

apparatus, Marconi suc-
ceeded, in January. 1901,
in transmitling signals from
St. Catherincs, in the Isle
of Wight, to the lLizard,
in Cornwall, a distance of
about 155 miles.

Marconi commenced experiments with a
view to signalling across the Atlantic.
As his apparatus required more power
than had been available in previouns
experiments, he installed a dynamo driven
by an oil engine. The current generated
by the dynamo at 2000 volts was raised
to a pressure of 20,000 volts by means of

Marconi, pondering over the experiments of Hertz with electric waves,
saw clearly the wonderful possibilities that were opened up, and from that
moment his life's ambition was fixed.
of wireless communication, and he succeeded. He had many big difficulties
to face, but he tackled them all with dogged persistence and overcame them
one by one by means of his remarkable inventive ability. Thirty years ago
Marconi was unknown; to-day his name is a household word all over the world.

transformers, and was then used to charge
a number of condensers. These con-
densers consisted of glass plates coated
on each side with tinfoil and immersed in
oil, and were really nothing more than
huge Leyden jars.

By the end of November everything
was ready at Poldhu for the great experi-
ment, and Marconi crossed the Atlantic
to make the necessary arrangements on
the other side. The place chosen for the
attempt was Signal Hill, a bold bluff over-
looking the sea near St. Johns, Newfound-
land, and here the receiving instruments
were set up in a room in a Government
building. A large kite was to be used to
carry the acrial wire, but for some days it
seemed as though the weather was deter-
mined that the kite should not be flown.
Under the stimulating encouragement of
Marconi, however, the little band of
workers persisted in their efforts, and
finally the weather improved, and the
kite was raised to the desired height.

The Atlantic Conquered

The great test took place on Thursday,
12th December. Marconi had given in-
structions to the operators at Poldhu to
commence sending three dots—the Morse

He determined to solve the problem

First Long-Distance Station

Soon afterwards the first
long-distance wireless
station was established at
Poldhu, in Cornwall, and

By permission of the Publishers of]

Marconi’s Magnetic Detector

[** The Romance and Reality of Kadio"

signal for the letter '*S”—at 3 o'clock in the
afternoon, and to continue to send at
intervals until 6 o'clock. Taking his seat
before the apparatus, with a telephone
receiver to his ear, Marconi listened
expectantly, and exactly at the appointed
time the signal came—'* br-br-br "—faint
but unmistakeable. Again and again the
letter ' S *' was repeated across
the 1800 miles of ocean, and
Marconi knew that his great
ambition was realised—he had
bridged the Atlantic.

News of the success of the
experiment was immediately
flashed back by cable to the
anxiously-waiting operators at
Poldhu, and we can imagine
the great enthusiasm with which the
message was received.

A Notable Voyage

At first the general public were inclined
to doubt this wonderful wireless story,
but early in the following year Marconi
put an end to all doubts by the brilliant
success of his experiments on the liner
Philadelphia on a voyage to New York.
This wvessel was specially fitted with a
complete apparatus for wireless trans-
mission and reception, and as soon as she
was clear of the English coast communi-
tion was established with the station at
Poldhu.

Messages were exchanged between ship
and shore at regular intervals up to a
distance of 150 miles, but beyond that
distance the ship could not send messages,
as she had reached the limit of her trans-
mitting range. Poldhu, however, still
kept on sending, and day after day, as the
ship travelled westwards, messages arrived
with unfailing regularity. As the distance
between ship and shore increased the
signal strength decreased, but readable
signals were received up to 2099 miles.

Range Greater at Night

This wvoyage of the
Philadelphia effectually
disposed of all the argu-
ments of those who had
declared trans-Atlantic
wireless communication to
be impossible. At the
same time the fact was
established that the range
of a transmitting station
is much greater at night
than during the day. On
this occasion station sig-
nals were received during
the day up to a distance
of 700 miles. At night,
however, strong signals
were received at 1500 miles,
and even at 2099 mles the
signals were quite readable

Eight years later Marconi

TR N O L R

had a better opportunity of
‘l investigating this matter

while on a voyage to South
America. In this case tha

(Continued on page 185,
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HONEYCOMB INDUCTANCE COILS

(De Forest Patent No. 141344).

ADDITIONS TO EXISTING SIZES.

—HIGHER EFFICIENCY ATTAINABLE—
The introduction of the three intermediatesizes of HONEYCOMB DUOLATERAL
INDUCTANCE COILS, particulars and wavelengths of which are given in the
Table below, will be specially welcome to those radio enthusiasts who have
hitherto experienced difiiculty in tuning to certain stations within the British
Broadcasting wavelengths owing to peculiar aerial characteristics.

These new coils are additional to our standard range of HONEYCOMB DUO-
LATERAL INDUCTANCE COILS (Nos, 25 to 1500}, and by affording a greater
degree of overlap when used in conjunction with the British Broadcasting coils
(Nos. 25 to 75), they enable certain stations to be received with less values of
parallel capacity and consequent increase in efficiency.

Maximum wavelength (closed circuit) when}

used with condensers of the values indicated. Price

|.0003 mfds. 0005 mfds._| 001 mids. |
ET 220 280 430 5/
0 300 370 \ 550 | 5/2
50 | 500 640 830 5/4

ARE YOU READY FOR CHELMSFORD?
HAVE YOU GOT THE RIGHT COILS FOR 1600 METRES ?
The following IGRANIC Honeycomb l'illzolalurai Coils will be found specially
suitable :
AERIAL COIL TUNED ANODE COIL REACTION COIL
No. 150. DPrice 7/10 No. 250, Price 9/~ No. 200. Price 8/8
All coils are supplied with cither plug or gimhal type of mounting.

YOUR DEALER STOCKS THEM. * Write for LISTS Z.196.

Coil No.

149, Queen Victoria Street, Works :
LONDON. Elstow Road, BEDFORD.
Manchester : 30, Cross St. Cardiff : Western Mail Chambers.
Birmingham : 73/4, Exchange Bldgs. - Bradford : 18, Woodview Terrace,

8 Manningham.
Glasgow : 50, Wellington St. Newcastle : 90, Pilgrim St.

O

Listen with a Meccano Receiver
No. 1 Meccano Crystal Receiver

With a good aerial this set will receive telephony up to about
25 miles from a broadcasting station, and Morse signals up to
a distance exceeding 100 miles. The set, which may be used
with a broadcasting licence obtainable from any Post Office at a
cost of 10/-, will receive on wave-lengths from zero to
approximately 1,000 metres.

R.S. |—Receiving Set, tested and guaranteed (without headphones), price 15/~

Meccano Double Headphones, 4,000 ohms resistance, 15'-

No. 1 Recelver

No. 2 Meccano Crystal Receiver

This set is of the constructional type and is specially adapted to
the requirements of those who wish to carry out simple experi-
ments. lts range is the same as that of No. | set described above,
and it receives on wave-lengths of approximately 300-500 metres.
It may only be used with a constructor’s licence, which costs
15/-, and is obtainable from any Post Office.

R.S. 2—Complete Set of Parts, in strong carton, including single telephone

2,000 ohms resistance, price ... 25/=
R.S. 2a—Complete Set of Parts, in strong carton, without telephone, price 15/-

Mececano Double Headphones, 4,000 ohms resistance, 15/~
MECCANO LIMITED BINNS ROAD LIVERPQOOL
T e A
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LITTLE GEM
CRYSTAL SET

Postage extra,
Plus /- Tax
nett. >
Approved by the §
Postmaster
General.
Perfect
Reception.
It’s Splendid.

“ REVO ™’
LIGHTWEIGHT HEADPHONE

British Made at 4000 Ohms
our Own Works. 19 /6 Fach
Instantaneously adjustable without releasing

A better Headphone is not made.

“REVO”
LOUD SPEAKER

The Senior Speaker
at the Junior Price.
Complete with Cord

£ 15 0

Height overall, 227
Trumpet 14" diam.

Satisfaction
Guaranteed.

Obtainable from any
dealer or th manu-
) facturers >
THE CABLE
ACCESSORIES €O. LTD,,
TIPTON, STAFFS.

any screws.

on the design and construction. Fully
illustrated. Post free 10d.

Machinery for Model Steamers. A practical
handbook on the design and construction of
engines and boilers. Fully illustrated. Post
free 10d.

Mechanical Drawing Simply Explained. Shows
how to read, set-out, mnk-in and finish a
drawing. Post free 10d.

Every Boy's Book of Electricity. Written so
that boys can understand the working of all
sorts of electrical apparatus; 48 pages and
21 illustrations. Post free 3d.

Every Boy's Book of Engines.
will be welcomed by all boys, It explains
steamn cngines, gas engines, locomotives,
marine engines, turbines, aeroplane cngines,
ete, well illustrated. 46 pages. Post
free 3d. Send Post Card for Complete List.
PERCIVA. MARSHALL & GO,
66M, Farringdon Street, LONDON, E.C. 4.

A book which

;I——SOME USEFUL BOOKS——
Model Steamer Bullding. A practical handbook

MECCANO
DOUBLE
HEADPHONES

(4,000 ohms resistance).

British made and of the highest quality,
Give loud, elear, undistorted reception and add
greatly to the cificiency of any type of receiver.
Comfortable to wear and casily  adjusted.
Only a limited number avaiiable,

Price, each 15 / 6 (post free).

MECCANO LIMITED
BINNS ROAD LIVERPOOL
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«Signalling to America "’ [cont. from p. 183)

signals were being transmitted from
Clifden, and up to 4000 miles they were
received successfully both by day and
night. DBeyond that distance, however,
signals were only received at night. At

e
53
i‘
7
E

|l

Buenos Aires, 6000 miles from Clifden,
no signals were received during the day,
but at night they came through, not only
from Clifden, but from Glace Bay also.

Wireless Waves Travel Best Over Sea

Marconi’'s experiments on the Phila-
delphia also afforded additional evidence
of the curious fact that wircless waves
are transmitted more casily over sea than
over land. Non-conductors of electricity
allow electric waves to pass freely, but
good conductors resist the passage of the
waves. The land, as compared with the
sea, is a poor conductor, so that the electric
waves penctrate it and lose a great deal of
their energy. Sea-water, on the other
hand, being a good conductor of electricity,
opposes the passage of the clectric waves,
and prevents them from losing cnergy by
penetrating the ocean and being absorbed
by it.

}The relative distances to which electric
waves may be transmitted over land and
over sca vary in different places, but
generally specaking, waves transmitted
over the ocean will travel five times as
far as the same waves transmitted over
the land.

Trans-Atlantic Stations

Towards the end of 1902 three powerful
statibns for trans-Atlantic wireless were
erccted—at Clifden (Galway, Ireland),
Glace Bay (Cape Breton, Nova Scotia),
and Cape Cod (Mass., U.S.A). On 2Ist
December three messages of considerable
length were exchanged Dbetween Poldhu
and Glace Bay, and on the next day Marconi
sent the following wireless telegram to
King Edward at Buckingham Palace :—
““ On occasion of first wireless telegraphic

communicalion across Atlantic Ocean may
I be permilted to present, by means of this
wireless message transmilled from Canada
to England, my respeciful homage to His
Majesty the King.”” A month later con-
gratul#tory messages were exchanged

between King Edward and President

Roosevelt.
First Ocean Newspaper

Trans-Atlantic wireless telegraphy was
now an accomplished fact, and communica-
tion by this means quickly became general.
Early in 1903 * The Times' contracted
with Marconi for regular transmission of
news from Canada and the United States
to London, and a year later the first ocean
newspaper, the “Cunard Daily Bulletin,”
was published on R.MMLS. Campania, and
contained news items received by wireless
from Poldhu.

Many great improvements have been
made in wireless apparatus and methods
since that time, and these will be dealt
with in future articles as space permits.

Talking to Australia

Marconi’s Latest Achievement

On Sunday, 1st June last, Senator
Marconi carried out tests in  wircless
telephony to Australia with striking
success. A non-directional short wave

system was used, and the speech trans-
mitted was clearly heard by Mr. E. T.
Tisk, managing director of the Amal-
gamated Wircless of Australasia, who
listened on an ordinary valve set at his
home near Sydney. The power used in this
transmission, which was purely experi-
mental, was only 20 k.ow.

Senator Marconi afterwards stated that
when the “ beam ' or directional system
was employed with the same waves that
were used in this non-directional test,
telephony and high-speed telegraphy
between England and Australia and
many other distant parts of the world
would be available,
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MAKE YOUR OUTFIT BIGGER AND BETTER

WITH

MECCANO

ACCESSORY OUTFITS

You can build larger and more ambitious models by purchasing an Accessory Outfit, for
by doing so you greatly increase its scope. The particulars below show how you may
build up your equipment by easy stages, until you are the proud owner of a No. 7

Qutfit.

LT TN T T

PRICE LIST
Complete Ouitfits _ PRICE LIST
No. 00 .. .. 3/6 ACCESSORY. QUTFIT. =54 Accessory Outfits
No. 0 5/~ i R No.00a —. .. 1/6
No. | 8/6 R R No.0a o« 4/-
No. 2 15/~ No. la ... 7/6
i 22/6 No.2a ... 8/6

No.d4 . . 40/-
No. 5 (In well-made carton) 55/—
NO. 5 (In superior oak cabi- 85/_

net with lock & key)

No.3a ... . ... 18/6
No. 4a ... e 15/~
No. 5a (earton) ... 50/~
No. 5a  (wooq) .. 80/
No. 6a ... v 210/-

LT TR TR TR B U TR
o

NO. 6 (In well-made carton) 105,';— LS

(In superior oak cabi- e
No. 6 net with lock & key) 140,

(In superior oak cabi- =
No. 7 {& VRt fock & ‘key) 370/

This illustration shows a No. 3a Outfit which converts a No. 3 into a No. 4 Outfit.

No. 00a OUTFIT No. 0a OUTFIT No. 1la OUTFIT

Costs | /6, and converts No. 00
into a No. 0 Outfit. With it an
additional 27 models may be built,
making a total of 70 models in all.

Costs 4/-, and converts No. 0
inte a No. | OQutfit. With it an
additional 36 models may be built,

making a total of 106 models in all.

Costs 7/6, and converts No. |
into a No. 2 Outfit. With it an
additional 57 models may be built,
making a total of 163 models in all.

PO CCREE PR DT AP TR L

No. 2a OUTFIT
Costs 8/6, and converts No. 2
into a No. 3 Outfit. With it an
additional 43 models may be built,
making a total of 206 models in all.

No. 3a OUTFIT
Costs 18/6, and converts No. 3
into a No. 4 Outfit. With it an
additional 53 models may be built,
making a total of 259 models in all.

No. 4a OUTFIT
Costs 15/-, and converts No. 4 into
a No. 5 Outfit (carton). Withitan
additional 43 models may be built,
making a total of 302 models in all.

No. 5a OUTFIT (Carton)

Costs 50/-, and cenverts No. 5
into a No. 6 Outfit (carton). With
it an additional 51 models may be
built, making a total of 353 models
in all.

No. 5a OUTFIT (Wood)

Costs 80/-, and converts No. 5
into a No. 6 Outfit (wood). The parts
are exactly the same as in the carton
OQutfit mentioned in the preceding
panel, but the cabinet is in wood.

No. 6a OUTFIT

Costs 210/-, and converts No. 6
Qutfit into a No. 7 Outfit (oak
cabinet). This Qutfit builds every
one of the 393 models illustrated in
the Complete Manual,

e TG RITE

OBTAINABLE FROM ALL MECCANO DEALERS
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EXPERIMENTS WITH

E TORQUE CONVERTE

Contributed by A. V. Knowles

[

0P Y

O O O R

Mr. Knowles' Experimental Model of the Torque Converter, showing B, Pulley Wheel on Main Shaft ;

HAVE written the following notes
under the impression that readers
of the " M.M.” will be interested in
some experiments I have carried out with
my Meccano model of the Constantinesco
Torque Converter, details of which were
described in the April issue.
I found it quite easy to
assemble this model from the
instructions given, although 1
subsequently made a few modi-
fications to suit my own pur-
poses. Tor instance, as |
built my model for demon-
stration purpeoses only, 1 did
not place it in a chassis.
Instead I mounted it on a small
stand with a wooden base-
board, and then coupled it to a small
electric motor of about onc-fifth horse-
power,

A Difficulty Overcome

At first some difficulty was experienced
on account of the top hole of the Face Plate
—carrying the strips to the ratchets- -
constantly falling over, instead of keeping
a mid-position stroke. This trouble was
practically entirely elimmated, however,
by lengthening the pendulum. This was
done by attaching the pendulum weights
to a strip from the Face Plate. A longer
pendulum requires more power to move
it than a short one, and consequently
the ratchets gain speed more quickly.
By increasing the length of the pendulum,
however, we decrease the stroke of the
ratciiets, and this naturally decreases the
back-axle speed. The length of the
pendulum, therefore, effects the accelera-
tion and maximum speed.

=

interest.

A. Piano-wire Carrying Weights

Increasing the pendulum weight ‘retain-
ing the original length of pendulum. gives
exactly the same cffect as increasing the
length of the pendulum. As the heavier
pendulum requires more power to move
it, it consequently produces better ac-
celeration.

Taking Readings
In my experiments 1 tried to get some

“readings " by hifting various weights
through certain distances.  After many

unsuccessful attempts, however, I aban-
doned this method, except for demonstra-
tion purposes.  Instead 1 fitted up a small
rope-brake to the end of the ratchet rod,
and  this idea worked splendidly. By
running the model with different loads on
the load pillar, I hoped to get some good
results by taking the [ollowing readings - —
Load on load pillar (= W). Spring balance
reading (=w); Revolutions of rawchet
rod (= N).

By applving the Rope-Brake Formula :—

9 TN (W e
1P, = 2PN VW) p Rading i fect
33,000

of Brake Wheel) I hoped to obtain results
to compare with the mput of the motor

(Hp.=X5A
746

|
|
|
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The Meccano Model demonstrating the principle of the
Constantinesco Torque Converter has aroused widespread
Many enthusiasts have built the model, and we
believe the accompanying account of experiments with it,
sent to us by a keen Meccano user, will be of interest.—/-di‘or,
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Causes of Failure

With the assistance of a few friends I
took a series of readings with loads on the
pillar ranging from 2 Ib. to 9 lb. When
we came to work out our results for
comparison we had a sad blow, however,
for the model appeared to be
giving us only about .5 per
cent, efficiency ! That is to
say, although our motor was
giving us about 1/5 h.p. we
were getling only 1/1,000 h.p.
at the load pillar!

Naturally we were rather
disappointed at first, but when
we came to think the matter
over we realised that in dealing
with such very small powers as those we
were  using, the slightest error in our
readings would make a big difference.
No donbt the intermittent action of the
ratchets also cansed a big error. We
remembered, too, that the friction of the
mode! would undoubtedly absorb a very
much larger proportion of the power
input than would be the case on a similar
apparatus of larger dimensions and greater
input.

An Interesting Demonstration

I have recently had the pleasure of
demonstrating the Meccano model of the
Torque Converter to the members of the
Thornycroft FEngineering Society. First
of all 1 did a httle * brake-testing,”
showing that the rod moved slower and
slower as more load was placed on the brake,

I next wound some cord around the
shaft carrying the eccentric and attached

(Continued on page 191)
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A Wonderful Book

This is a book that every boy will love to
read, for it tells the history of the steamship
from its beginnings in 1791 down to the
modern marvels, the floating palatial hotels.
It is full of most interesting anecdotes of
inventors and engineers.

STEAMSHIPS

Their History and Their Deeds

By G. GIBBARD JACKSON,

Author of ‘‘ The Railways of Great Britain.’
With 37 Illustrations from Photographs.

5 e

The entrancing story of how the engineers finally
succeeded in their efforts, after many failures, will
have a great appeal and fascination for all Meccano
boys—for it shows how difficulties can be overcome
by determination and persistency.

Published at

“THE BOY'S OWN PAPER’' OFFICE,
4, Bouverie Street, London, E.C.4.
Of All Booksellers.
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The New “Meccano” d ersey

By Arrangement with Meccano Lid.

24" 26" 28" 30" Chest
76 83 9- 99

Navy/Saxe Mid Grey/White
Light Fawn/Brown French Grey/Mole

Obtainable ONLY from Jaeger Depots and Agencies

EDE‘ESU’:D'"E:‘UDE: SCO0000000E0g

There's a Jaeger Shop

in every Town.
Address on Applioation.
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JAEGER

Head Retail Depot: 252/54, OXFORD STREET, LONDON, W. 1,
Wholesale and Shipping: 95, MILTON STREET, LONDON, E.C.2.

R e R R R R R R R R R R R S R R R R S R R R R R R R R R S S R S e

R R R R R SRR A R R R R RER R YR AR
R R R R R R R R R R R R R R R R R R R R R R R S R R e R R SR R MR



THE MECCANO MAGAZINE

189

. s ;
| e TN

[EARURITRNLY;
o §

A L s L L U UL LU LU L LU LU LU L L Ll Lt

This page is reserved for the publication of articles from our readers.
and further particulars are given at the foot of the page.

A Meccano Boy Tells How Wembley was Built

HE wyear 1924 will always be re-
membered as the year of the great
Empire Exhibition. All over the

British Empire, and probably it would
be no exaggeration to say all over the
civilized world, people are talking of the
marvels of Wembley.

The Exhibition is, of course, unique in
many respects, and among the features
that distinguish it from other previous
exhibitions is the fact that it is not housed
in temporary lath and plaster structures,
but in permanent buildings of massive
proportions. The amazing thing about
these buildings is that they have all been
erected in two years. How has this
been done? The answer that at once
suggests itself is—by means of an enormous
army of workmen. This, however, does
not account for the remarkable speed of
building, and the secret lies in the use
of reinforced concrete or ferro-concrete
as it is called.

We Meccano boys are all familiar with
the appearance of concrete, and possibly
most of us know that it consists of sand
and small stones bound together with
cement. It is made by mixing the sand
and stones thoroughly with cement and
water until each stone is covered with
wet cement and then, when the mixture
dries, it sets into a solid rock-like mass.

Concrete as a building material has
many advantages. It does not rust like
iron or decay like wood and it needs no
protection in the form of painting, It
does not gradually deteriorate like so
many other materials, but it appears
actnally to become stronger as it gets
older. At the same time, however,
concrete has one weak point. It is very
strong in resisting a crushing stress, that
is to say, a weight pressing directly down
upon it, but it offers only feeble resistance
to tension or a bending stress. On account
of this weakness concrete alone is of little
use for beams.

A Deam supported at its ends and
carrying a weight undergoes compression
in its upper part and tension in its lower
part. This fact may be demonstrated
very simply. Take a wooden lath and
cut grooves on both sides of it, as shown
in the accompanying diagram. Then
support the lath at its ends on two books
or boxes, and place a weight on it at the
centre. If the grooves are -carefully
examined it will be seen that those on the
top close up while those underneath open
out, thus showing that the top of the
lath becomes shorter when it bends, and
the bottom becomes longer.

As concrete strongly resists compression
it would do very well for the upper part

of a beam, but owing to its small resistence
to tension it would be of very little use in
the lower part. In order to overcome
this difficulty the concrete is reinforced

>
A

with steel, which supplies the tension-
resisting power. The steel, in bars or in
some other form, is embedded in the con-
crete while the latter is wet. When the
concrete dries it grips the steel very
tenaciously, and the resulting structure
combines the qualities of the two materials.
Ferro-concrete, so called from the
Latin word ferrum, meaning “ iron,” has
revolutionised modern building practice,
and its use is now so general that it has
been proposed to call this the ** Ferro-

concrete Age.”
“ PENGLAM."

The Big New Zealand Tunnel

A Great Engineering Feat

Throughout the length of the South
Island of New Zealand there runs a
great range of mountains called the
Southern Alps, which at their topmost
limits reach a height of 12,349 {t. above
sea level. On one side of these mighty
mountains lies the smiling province of
Canterbury, while on the other side is
the timber country of Westland. These
Alps have always been an obstacle to
communication between the two provinces.
Years ago the Maoris braved the dangers
of the mountain passes in their search
for greenstone, and later, when gold was
found in Westland, white men from
Canterbury risked their lives to reach the
goldfields.  About 60 years ago a road was
built across the mountains by way of a
rocky defile, known to-day as Arthur's
Pass.

As time went on, the need of some
easier and quicker means of communica-
tion between the two provinces became
more acute, and it was decided that a
railway must be built. In due course a
line was begun, and little by little it crept
from both sides up the mountain range.
The higher it reached, the greater became
the engineering difficulties. Magy short
tunnels were made and lofty steel viaducts
constructed across foaming torrents. At

Coniributions are invited on any subject of general interest,
See also the Editor's remarks on page 173 of this issue.

last there remained only a comparatively
short distance to be dealt with, but
within that space was the most difficult
part of the whole undertaking. Fifteen
years ago miners commenced—first on the
western side and shortly afterwards on
the eastern—the enormous task of cutting
their way through the solid rock. Drilling
machines were used for boring holes, and
then great masses of rock were blasted
away with dynamite. In this way the
miners gradually forced their way into
the heart of the mountain.

During the War, work on the Otira
tunnel, as it is called, was hindered by
scarcity of men, and it was not until
ten years after the tunnel was com-
menced that one day the miners working
on the eastern side heard the sound of
blasting on the western side. Next the
drilling machines were heard through the
wall of rock still remaining, and a few
weeks later a workman on the eastern side
suddenly saw the pick-axe of a workman
on the other side coming through the rock.
When the barrier was finally cut through,
the men on one side shook hands with
their fellow-workmen on the other side.

The accuracy of the engineers’ plans
and calculations for this tunnel was
remarkable. In a distance of over five
miles the difference in level of the two
headings was only 1% in., and the difference
in direction only three-quarters of an inch.

Although the tunnel cuts off the top
of the mountain, it runs up a fairly steep
slope from the western to the eastern side.
A steam engine puffing up this incline
would fill the tunnel with smoke, causing
discomfort to travellers on the train,
and for this reason electric locomotives
are employed.

Harorp GriFriTHS (New Zealand).

To Contributors

Many of the letters that the Editor receives every
day contain at least one point of general interest,
which, if written out in the form of a short article,
would appeal to readers of the * M.M." We invite
our readers to submit such articles for this page, and
if of general interest they will be published as oppor-
tunity permits. The articles may deal with such
subjects as new ideas for making something; new
methods of doing things; accounts of some unusual
occurrences or incidents, such as what it feels like to
be in a sand-storm, or to win a cup on sports
day, each of which experiences formed the subject
of two recent letters.

Articles should not be longer than 500 words, and
they should be written as neatly as possible and on one
side of the paper only. Those articles that are
published wilz) be paid for at our usual rates. If
desired, illustrations may be sent, either drawings,

hotographs, or rough sketches, No reader should
ﬁesitam to send in an article because he may not be
very good at composition or cannot sketch any diagrams
necessary to illustrate it. I1f he states the facts
clearly and sends rough drawings we will have his
article put into shape, if necessary, and finished
drawings made by our artists readv for publica®’~a.
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This magnificent Tank Loco is a splendid
addition to any train system. A glance
at the above illustration shows how
beautifully this Loco is designed. It is
thoroughly representative of the latest type of
its class. Measuring 1% in. in length, it
embodies all the characteristics of the Hornby
Trains.  Suitable for 2 ft. radius rails only.

Beautifully finished in colours; lettered L.M.S
or LN.E.R. Fitted with reversing gear,
brake and governor.

Price each ... ... 30/-
FROM ALL MECCANO DEALERS

BOYS!

A Splendid BRITISH-MADE MODEL SUBMARINE |

| Fitted w'th clockwork motor and supplied with full instructions for

| working and for the repair of motor, etc., when necessary. Finished

| perfectly and in correct Admiralty grey. |

| The boat is approximately 14 inches long and 5 inches high ; after

| diving it will rise to the surface of its own accord. The planes and |
keel are adjustable to regulate depth of diving. !

| Made to last and never need be scrapped. It is English not German. ‘

From all Stores f or Post F

| and Toy Dealers, 20/ = each; addrcssesregilrc?:\ﬂ ‘

| SPECIAL NOTICE. We have about 20 only of our Model Aeroplanes !

| left. Aluminium and silk, 3 cylinder valveless motor, worked by ‘

! compressed air. Length 3 feet 9 inches, wing span 4 feet 2 inches.
Will ly 220 yards at least., Complete with pump. Carriage Paid

‘ £1 15s. 0d.

THE JOHN GRAHAM CO, (Sole Distributors to the Trade),
3, Iddesleigh House, Westminster, S.W.1.

ROSE BROS ELECTRICAL GCO. LTD.,
25, MILTON STREET, LONDON, E.C.Z.

Why does the Lighthouse
weather the storm?

Nothing in nature is so powerful and destructive as a
raging sea. But the mountains of water dash vainly
against the lighthouse because of the strength and solidity
of its foundations,

A similar story may be told about you. You live to
fulfil some useful purpose and your success will be measured
by the extent of your usefulness.

You must be able to stand against the storms and
buffetings of life, illness and difficulties.

You must build on the firmest of foundations—good
health. Good health is impossible without good teeth—
sound teeth are clean teeth.

It is a simple and pleasant matter to keep the tecth in
perfect condition by the twice daily use of Gibbs Denti-
frice. It cleans and brightens the teeth by removing the
greasy food deposits and polishing the millions of tiny
waves and facets into _which the enamel of a normal
tooth is divided.

It is these facets of the enamel (seen only through
a powerful magnifying glass) which give the bright
sparkling appearance to clean teeth.

Gibbs Dentifrice is most convenient—a solid cake, pro-
tected by an aluminium case—it cannot accidentally spill
or squeeze out.

Your chemist can supply you with Gibbs Dentifrice at
the following prices. Large size, 1/—; De Luxe, 1/6 ;
Refills, 11d. ; Popular size, 74d.

“THE FORTRESS OF
IVORY CASTLES”

F R E E ' Your little brother or sister will
s be keenly interested in the Gibbs

Fairy Book " THE FORTRESS

OF IVORY CASTLES "—a sequel to the famous * Ivory
Castle Fairy Book ”—an enthralling story comprising
36 beautifully illustrated pages. Sent post free, together
with a useful size sample of Gibbs Dentifrice, on receipt
of 3d. in stamps to cover cost of packing and postage.

D. & W. GIBBS LTD. (Dept. 40 F.U),
Cold Cream Soap Works, London, E.I.



