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There’s real engmeermg
in these toys

In~ang Toys are thorough - paced
engineering jobs. Made not just for
show, but for work. Everything about

them that can be made to work, does
work. For their makers,

Lines Bros. Limited, very well
know that nothing less than
that i1s enough for the stern
young realists of the rising
generation. Consider these
cars, for instance. Pressed
steel bodies, adjustable wind-
screens, ball - bearing back
axles, half ~ elliptic springs—
bonnets that open, lamps that
light : isn’t this the sort of
thing the young i1dea talks in
his sleep about ? Get in touch
with the Tr1~-ang agent and
hear all about the whole
1r1 - ang range.

CHEVROLET REGAL—N.« tmproved
model wnith pressed steel body, spring steel
bumper, Correct Chevrolet radiator, Adjyust-
able {ubular-framed windscveen. Ball-bearing
bach axlie. oy AZES a-0 years.

CHEVROLET MA]GR is longer, [For

ages 4-8 vears,

L ALY

BENTLEY RACER

BENTLEY RA.CER-—'.J‘H steel bodyv. [ift-up bonne!,
Adijustable seat Plated model Bentlev radiator., 9 i1n.
"ll.Hf.I".I'r '!i.l-.HirI'rJ':.".l'!' il'.!rh ( c'~| ﬂ i 7. yiclit y [(Vres. J"I'Hfh';i'r'l ,‘h" Hrn'f.*.

. - I oy ALCS 3= years
BUICK REGAL—Pressed steel body on half-ellipti BENTLEY RACER MAJOR is longer. For ages
:PH;;_L-E, H-u’.*.hpﬂ_;.-;fn: fjf-ﬁ-}’t! L!-':I."I'f". 1'. (i HH .H;:i'.r . :F::n’ H'—_,L'J',-I'JI.'f'r."' 1-8 vear: 1.1'”;“' Ayl r Back axvie jj‘ 1) ;, ,u',’,m” £ J'r; HJI"H‘
wnndscreen. Fitted for two electric hghts, 18 tn, while |

awlo tread vres on fangent spoked .'-'-Jh'r [s. Luegage grid and
runl For aeces 4-§ yvears

Lines Bros. make these all-metal toys —tip lorries, I R I A N G
wagons, vans, breakdown lorries, airplanes, doll’s

ﬁ?’tiu.“-. CFrANES, .-IHHH? ns . f{fﬂ".tnd’i ? ¥ l*{H.!”l'h ”ff' ) (REGD. TRADE MARK)

CV¢ les and f?fi'l.h"-’.‘- H{H{ht rs. fhffr:ffﬁuﬂ eic., elc. CARS & ALL-METAL TOYS

Madeby: LINES BROS.LIMITED, TRI-ANG WORKS,MORDEN ROAD,MERTON,LONDON,S.W.19
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Bridge-Building Old and New

I often wonder whether most of us have any conception of
the enormous amount of bridge-building that is now taking place.
A gigantic bridge, such as the one recently completed across
Sydney Harbour, focusses the attention of the whole world for
years, but we hear little or nothing of the smaller bridges that
are being constructed day by day to facilitate and speed-up
our transport.

The bridge is perhaps the oldest of all engineering structures,
and probably the 1dea
originated in a ftree
uprooted by the wind
and thrown across a
stream, or 1n a more or
less regular series of
boulders occurring
naturally across the bed
of a river. The great
modern phase of bridge-
building, however, may
be said to date back
only to the coming ot
cheap steel. Even in
the construction of the
simplest type of bridge

steel has points of
superliority over
masonry, but  this
superiority 1s most

striking in the spanning
of big distances at high
levels, and often 1n
difficult situations.

Take for example the
bridge across the gorge
of the Zambes1 River
below the Victoria Falls
in South Africa. Here
the engineers had to
solve the problem of spanning a distance of 500 ft. at a height
of 420 ft. above the foaming waterway in the centre of a wild
district far from any source of supply. One by one the diffi-
culties were surmounted, however, and ultimately there came
into being the great steel arch that carries the raillway across
the gorge. In a very real sense this bridge may be said to have
been built, not at the Zambesi River, but at Darlington ; for
the contractors, the Cleveland Bridge Co. Ltd., erected all the
members in their yards before sending them out to the site on
which the actual structure was to be erected.

What a contrast there is between the building of the Victoria,
the Sydney Harbour and other modern steel bridges and the
wrought iron structures erected by such engineers as Telford and
Robert Stephenson. Nowadays the bridge designer has at his
disposal an enormous mass of scientific data from which he can
calculate exactly the stresses and strains a new structure will
be called upon to bear, and the strength that must be possessed
by the various steel members in order to withstand these forces.
Steel members of practically any size can be ordered according
to the most minutely detailed specification, and the steel-maker
will produce them with an exactness nothing short of marvellous.
Thus the engineer combines with the steel-maker and the scientist,

and a great modern bridge is a triumph of team work.

The Britannia Tubular BEridge, built in 1849 by Robert Stephenson.

railway across the Menai Straits, and was the first large wro |
The length of its ¢ ntral span is 460 feet and each side span is 230 feel in length,
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famous suspension bridge across the Menai OStraits.
had received no special engineering training and he had to make
his plans with little previous experience to guide him, while the
range of iron and steel products with which modern engineers
work was not then available,

With the Editor

Difficulties Overcome by Pioneers

The position was different in 1826, when Telford built his
Telford

The wrought 1ron he employed
was variable in quality, and if he wished to be sure that 1t was

strong enough for his purpose he had to devise and carry out
the necessary tests him-

self,

Similar difficulties
were encountered by
Robert Stephenson

when he built the tubu-
lar bridge that carries
the railway to Holy-
head across the Menai
Straits. The plan he
adopted was novel and
he made countless ex-
periments before wven-
turing to put 1t 1nto
practice. There 1s no
doubt that the necessity
for relying entirely on
himself in designing and
erecting bridges and
other structures helped
to develop his powers,
however, and  this
applies also to Telford
and other great en-
gineering pioneers. lhe
problems that coniront-
ed them only seemed
to rouse them to great
efforts and they over-
came unexpected diffi-

'

It carries the London-Holyhead
girder bridge erected in this country.
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culties that threatened disaster by the exercise of sheer engineering
genius and originality.

Modern Treasure Hunting

In reading the story of the recovery of the gold of the ™ Egypt,”
the P. and O. liner sunk in the Bay of Biscay in 1922, to which
reference is made on page 584, it is difficult to know which to admire
most, the persistence with which the enterprise was carried on
or the courage and endurance of the divers of the ** Artiglio,”
the salvage vessel engaged on the task. The difficulties of the
task were very formidable, for the wreck was at a depth of 400 {t.,
thus being far below the limits of ordinary diving operations, and
the work could only be carried on in favourable weather during the
summer months.

The divers were lowered to the sea floor in heavy steel shells
provided with windows of glass 121n. thickness. lhey were
unable to move hand or foot, and their part in the salvage work
consisted of swinging in their steel casings for a spell of four hours,
suspended a few feet above the wreck, and directing by telephone
the efforts of the men on the salvage vessel itself to lower explosives
with which to blow in the decks of the ‘' Egypt,” or to pick up the
contents of the strong room by means of a giant grab.
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VIII.—By Frank Hornby

AST month we told the storv of the growth of the Meccano
Guild, the first of the service organisations connected with
the Meccano hobby, and of the development of the Hornby

Rallway Company, which brought together Hornby ‘Train en- ‘
thusiasts in all parts of the world in the
same manner as the Guild united Meccano
boys. The greatest of all service organisa-
tions, however, 1s the ** Meccano Magazine,”
which made its first appearance in the modest
form of a four-page leaflet that was dis-
tributed free, postage only being charged.
Its expansion into a 6d. monthly with
a net sale of more than 70,000 copies is
one of the romances in the Life Story of
Meccano.

The Magazine owes its wonderful success
partly to its position as the organ in which
Meccano boys and Hornby Train enthusiasts
throughout the world find the connecting
link between their hobbies and true engineer-
ing, and partly to the opportunities it affords
1ts readers of discussing not only their models,
but also their own aims and ambitions, with
the Editor and his staff, whose interest in
their lives has given the Magazine great
social importance.

The beginnings of the Magazine can be
traced to the letters that boys who possessed
Meccano outhts were encouraged to write
to Headquarters. These letters dealt with
model-building problems and difficulties,
and for some time readers showed little or ,
no interest in the activities of others. Then. gradually there
came a change. Boys who had built models of particular machines
began to show curiosity as to whether other boys had built such
models, and how these compared with their own. This spirit
developed rapidly, and there arose a widespread
demand for the publication in some form of a

OUR f230
MODEL

BUILDING
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The cover of the ‘‘M.M.’”" when its price was 1d.

series of photographs and descriptions of models
of special interest for circulation among Meccano
enthusiasts generally. It became ewvident that
something had to be done to satisfy this demand,
and eventually i1t was decided to publish experi-
mentally a paper under the title of the ** Meccano
Magazine,"

The first number .appeared in September
1916, and consisted of four pages. Its success
exceeded all expectations, and a second number
was published two months later. From that
time the Magazine appeared regularly every
two months until July-August 1922, by which
time 1t had grown to eight pages and had attained
a steady circulation. It continued to be issued
free, postage only being charged, until 1920,
when a price of 1d. per copy was fixed. In
September 1922, it was decided to publish the
Magazine monthly and it has appeared monthly

to 52 pages was made in January 1925, and at the same time
the price was raised to 3d.

S0 far the increases in price had been gradual, but in January
1927, the bold step was taken of doubling it. It is always a
risky proceeding to make so great a change
in the price of a publication, and there
have been instances where such a policy
has proved disastrous. The position 1n
regard to the ‘“Meccano Magazine was that
there was an insistent demand on the part
of readers for developments in wvarious
directions : that these demands could not
be satisfied without the addition of a con-
siderable number of pages; and that this
necessitated an increase in price. It would
have been possible, of course, to raise the
price to 4d., but after consideration i1t was
decided to make it 6d., and to give corres-
pondingly increased value. This experiment
proved fully ‘justified. An immediate drop
in circulation was expected and occurred,
but after a few months the circulation rose
steadily to its former level and then went
beyond it. To-day, still at the price of
6d., the Magazine consists of a minimum of
80 pages, rising to over 100 pages for the
December number : and its net sales are
over 70,000 copies per issue. Some indi-
cation of what this means is obtained irom
the fact that for a December 1ssue some
20 tons of paper are required ; one month's
issue, if stacked in one pile, would rise
higher than the Eiffel Tower.

The early issues of the Magazine were devoted entirely to
Meccano. New models were 1llustrated and described, sug-
gestions from readers were commented upon, and brief extracts
of general interest from readers’ letters were
published with suitable replies. These early
iIssues were, in short, designed solely to show
Meccano boys how to get more fun out of their
hobby and to encourage them to build new
models of their own invention.

Until 1921 the character of the Magazine
remained practically unaltered, but in that
yvear a change came about. Boys who had
built models of large machines began to express
a desire for information about their prototypes.
They wanted photographs of these machines
and descriptions of their construction and
operation written in simple language. At that
time information of this kind was not available.
There were, of course, the engineering papers,
but these were far too technical, and their
general style was unattracfive to boys. At
the other extreme were articles on big engineering
undertakings published from time to time In
various popular papers. These were almost

ever since.

By the end of 1923 the number of pages had
increased to 28, and in January 1924, the price
was raised to 2d. In May of that year the Magazine appeared in
the first of the series of coloured covers that still continues. These
three-colour covers, each representing some engineering feature
of outstanding interest, are unique and they give the Magazine
a strikingly individual appearance. A further increase in size

An early French issue.

entirely devoted to picturesque descriptions
of the spectacular side of such work, and gave
no details of the machinery employed. It seemed
clear that here was a wide field for exploitation, and as an experi-
ment an article was published giving a photograph and a brietf
description of a large pontoon crane belonging to the Admiralty.
This article met with general approval, and it formed the starting
point of the long process of development that has resulted 1n
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recognised by leading engineers, whose

engineering firm who undertook the
colossal task of constructing the Sydney

zine well and appreciate its educational

will become the engineers of the next
generation.

the influence ot the " Meccano Macazine

the “Meccano Magazine " becoming recognised as the boy’'s Magazine this, however. The intimate contact that has been established
of engineering—the only one of i1ts kind in the world. between the editor and his readers provides countless oppor-

In comparing the ‘“Meccano Magazine * with other boys' papers tunities of giving boys helpful advice and encouragement at
one 1s immediately struck by the entire absence of the familiar important periods of their lives. Iull advantage 1s taken ot
tales of adventure and school life. At one time these opportunities, the most direct example being

the introduction of a section under the heading;
“What Shall I Be?' The articles in this section
deal month by month with the different branches
of wvarious professions; the prospects in each are
reviewed, and advice 1s given as to the best method
of entering upon it as a career. This feature has
been greeted with great enthusiasm, and of it Lord
Baden-Powell wrote recently: °° With your wide-
spread influence on vouth you have an unrivalled
opportunity of giving sound advice to boys as to
shaping their futures. I am therefore glad to see
that you are doing this and cordially wish you a
full measure of success.”

As 1t 1s impossible to deal with individual cases
in the course of a general article, it often happens
the editorial correspondence 1s immense—the editor’s that readers interested in any particular profession
average 1s over 200 letters a day all the year round | are 1n need of further details on some point. These
—and unique in its intimate character. Corres- The first cover after the price may be obtained by simply writing to the editor,

well-wishers of the Magazine urged the inclusion
of fiction, on the ground that no boy's paper had
ever succeeded, or could succeed, without 1t. This
view had been proved to be completely wrong for
when one or two short stories were published with
the object of ascertaining the views of readers, a
deluge of letters arrived protesting strongly against
valuable space being wasted on fiction. Nowadays
the only fiction that is published 1s an occasional
story with a strong engineering interest, or still less
frequently, one with natural history interest.

A special feature of the Magazine 1s that every
possible encouragement has been given to readers
to write to the editor, and to regard him as a per-

sonal friend interested in their daily life. To-day

TTIRG AN ERECTRIT FRRATE

pondents are of all ages, living in all parts of the became 2d. and the manner in which readers in all parts of
world. Many of them write monthly, or even weekly, and their | the world have written to seek advice suited to their particular
letters make it clear that this correspondence plays an important circumstances i1s the best evidence that the articles are really
part in their life. Naturally, many of the letters are written helpful. The correspondence arising from them is dealt with
with the object of seeking definite information or advice on some by members of the staff who, during the past three or four years
particular matter; but a large proportion have been steadily accumulating information

of the letters have no such practical purpose.
They are written simply in the spirit 1in which
one writes to a friend—that 1s, to tell of one's
everyday doings, and of little personal 1inci-
dents that may be {::f mtereat

Many of these ‘' correspondence 1riend-
ships ' have gone on for years; and some
of them have been converted into personal
tiendships by a wvisit to the editorial office.
I'he secret of this wonderful correspondence
1s simple—an individual reply to each letter.
Each boy is replied to in the spirit in which
he writes—and, equally important, 1n his
own language—no matter whether 1t be

regarding occupations suitable for boys and
are thus in a position to answer the many
questions that are asked.

Although the Magazine circulates chiefly
in the Umtud Kingdom, many thousands of
copies go overseas every month, in particular
to Australia, New Zealand and South Africa.
The Magazine has, in fact, readers in every
civilised country in the world, even 1n such far
away places as Siberia, Labrador, I'1j1 and
Tierra del Fuego.

Naturally the early issues of the “"M.M."—
four pages devoted entirely to Meccano model-
building—did not often attract " grown
to ask for advice in some difficult situation ups.”” Now, all that is changed and in many
that has arisen, or merely to announce the =i b\ L _ thousands of homes the “"M.M." 1s welcomed
arrival of a family of baby rabbaits ! e B -2 N 4 and appreciated as much—sometimes even

In addition to forming friendships between Y | more !|—by adults as by the most enthusiastic
writers and editor this correspondence has Meccano boy. Indeed, we receive many
the important result of indicating the views letters from boys complaining that father
of readers upon the various contents of the oets hold of the Magazine first, and keeps it
Magazine, Many of the features that are until he has read it from cover to cover !
now most popular have been introduced Others complain that on the first of the month
directly as the result of readers’ suggestions, they notice they are always sent to bed early,
and other features that were less popular so that father can have the “"M.M.”" ! In such
have been modified, or in some cases dropped cases we point out that as ** Dad " usually pays
altogether. the subscription he is entitled to " first whack ™

ﬁ‘.‘ "'t:&m

A typical present-da}r “M.M."" cover in three colours.

The secret of the success of the " Meccano Magazine’ lies | at the Magazine and that in any case there i1s always a remedy
in the fact that it deals with subjects that are of ;ntert-::*at to all for this state of affairs—to order two copies !
intelligent boys, and deals with those subjects seriously. It Almost from the first the ** Meccano Megazine’ had a small
provides articles that, whilst technically accurate, are at the | circulation in certain foreign countries. It was not long before
same time written in an interesting style, free {rom many foreign readers began to clamour for a Magazine in

their own language and the first step towards meeting their
demands was taken when publication of a French Maga-
zine was decided upon. This also began as a four
page leaflet issued every two months. It pro-
oressed steadily and now it appears every month
and consists of at least 24 pages, with a coloured
cover on similar lines to that of the knglish

issue. Later a further step forward

was made by the publication of a “"Meccano

Magazine '’ in Spanish to circulate through

Spain and South America. This has

already achieved marked success, and
general attitude may be summed up In gives every indication of becoming
the following extract from a letter from S - MEL as popular In 1ts own sphere as 1ts
Dorman Long & Co. Ltd., the famous R A S N IEnglish and French contemporaries are

' P in theirs.

The development of the ' Meccano
Magazine '’ from a mere leaflet to a
well-established sixpenny monthly added
a new branch to the activities of Meccano
Limited and next month we shall
explain how the Magazine 1s pre-
pared and printed, and finally des-
patched to its thousands of readers i1n

all unnecessary complications and technicalities.
Month by month it surveys the engineering under-
takings in progress in different parts of the world,
and gives detailed and fully illustrated descriptions
of the most interesting of them. T1he history,
construction and operation of machines of all
kinds are dealt with, along with biographies
of great engineers and inventors, past
and present.

The wvalue of the Magazine from an
engineering point of view has been freely

Harbour Bridge: ““We know your Maga-

value to those who, as you rightly remark,

It may be said withc}ut hesitation that

Meccano boys keenly interested in the special Christmas
on the next generation will go far beyﬂnd T ammber of the “M.M.*" all parts of the world.
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Evmeeror Morus kL AN D
ON HEATHER s =iy

ITS HIDDEN BEAUTIES

STREAM AND POND LIFE

EW things are more fascinating than a small pond or a small
stream. The element of smallness is important, because it is
this that enables us to come to intimate terms with the water

and to see something of its inner life. We cannot do this with a
]“HE river or lake ; the mass of water keeps us at arm’s length.

IThe average small pond is a deceiver, for its placid surface
a1ves no hint of the teeming life that exists below. A few minutes’
investigation with a net, however, will reveal something of the
activities of the watery underworld. A net of the ordinary circular
type is very suitable for pond hunting, and 1t may be purchased
quite cheaply, or made at home if desired. IFor the temporary
reception of the creatures dragged reluctantly from their haunts
by the sweep of the net séveral small jars are more satisfactory
than a single large one.
Manv aquatic creatures are
not only carnivorous, but are
possessed of a ferocity that
seems out of all proportion to
their size. If such creatures
are dumped into the same
jar as their meeker brethren,
the “"catch” 1s certain to
decrease i numbers on the
way home. Some trouble
of this kind 1s inevitable until
we learn to recognise the
herce creatures at a glance,
but in the meantime the
chances of a reasonable num-
ber of our captives reaching
home safely increase in ac-
cordance with the number
of our jars.

For the final disposal of
our day's " bag " almost any
glass or earthenware vessels
of convenient size will serve,
and a suitable place for them

as small fishes, otherwise these are likely to be eaten.

The Boatman looks very attractive in the aquarium and 1s an
ideal creature for study, but it will escape 1f the vessel in which it 1s
placed is left uncovered. Under its wing-cases is concealed a pair of
large delicate wings, by means of which 1t makes nocturnal flights,
returning to the water at dawn.

There are also many aquatic beetles to be found in nearly all pools.
Probably the most common are of the horny-winged type, ranging
in size from about 5 1. in:J well over 1 in. Their bodies are smooth

and are very efhciently = streamlined,  so that they are able to dart
about 1n the water at great speeds. When the horny wings that
may be seen folded on the backs of the insects are gently lifted
up, thin and efficient flyving wings are revealed.

The habits of the water
beetles are very 111Lﬂr|::-ilng
for although they remain in
their Imnn:i&-.. during the day
they {frequently fly great
distances at night. They fly
at a fairly high altitude and
immedi: 1tf.4h on seemng a
stretch of water below them,
fold their wings and drop
straight down mto 1t. lhey
are firequently deceived by
the appearance of a stretch
of glass, such as the roof
of a greenhouse |

The largest of the beetles
likely to be dredged from a
wayside pond is the Great
Water Beetle. When safely
installed 1n an aquarium this
can be recognised by 1ts
habit of resting at the
surface with i1ts head pointing
toward the bottom of the
pond or aquarium and the

1S a shelf 1n a good light, but ' o '_-.;-ﬁ.; tip of its abdomen sticking
shielded from the direct rays Crilical momenls during operations for restocking the aguarium. This photograph was taken D“t. of the W‘H.‘h;'r' I'his
of the sun. If fishes are to be by H. T. Comerford, and was awarded a prize in our May Photographic Contest. attitude enables 1t to breathe

kept, however, something in the nature of a tank will be necessary.
A rectangular tank with two sides of glr"{‘-w‘-- 1s the ideal form, but in
the ﬂ:r:‘:.LnLE of this an inverted bell glass 1s very useful. The worst
possible vessel for the purpose is the popular fish-globe, in which
1t 1s rank cruelty to keep any fish. Every year thousands of
unfortunate gold-fishes are confined in such Liuhm and condemned
to a lingering death from excess of light and insufficiency of air.
I'he two main requirements of a vessel intended to provide a home

tor fishes are a large extent of water surface relative to depth,
and a comparative l}, small amount of hght admitted. An inverted
bell glass provides a good water surface area, and the amount of
light that reaches the inhabitants may be regulated easily by means
of two semi- -circular screens of paper.

Now let us return to our pond and examine some of the creatures
we are likely to capture in our net. It is almost certain that
these will include the Water Boatman or Boat Fly. " This insect
1s given 1ts picturesque name on account of its being provided with
two long oar-like legs, by the aid of which it sculls its way rapidly

through the water. No more interesting creature can be found.
It 1s rather more than half-an-inch in length and its colour is
vellow with the exception of a black triangle upon the back. For
its size the Water Boatman is quite a ferocious creature and its
beak 1s able to inflict a distinctly painful wound on the hand.
As might be expected, it readily attacks other aquatic creatures
and 1n an aquarium it should never be placed in the same company

while waiting for insects on which to prey. When swimming below
the surface of the water, its air supply is derived from a small
bubble trapped below the abdomen.

Great Water Beetles should be handled with care, for they are
provided with a pair of sharp spines underneath the abdomen.
If one of the beetles 15 picked up 1t will try to escape backwards,
and 1n this manner dig its spines into the hand. An extremely
disagreeable secretion also may be discharged by the nsect.

While we are dredging for members of the beetle family our
attention may be drawn to a speck on the surface of the water that
constantly moves in circles and 1n curves. 1his curious creature
1S known as the Whirligig Beetle, a name given to 1t on account of
its method of locomotion. The beetle 1s about # in. in length and
glossy blue-black in colour. It 1s a good flier, and therefore the
tank in which it is kept should be covered. It 1s not difficult to
feed, for it welcomes small pieces of raw meat or garden worms.

Many other small creatures may come into the net and it 1s
extremely interesting to watch them and their habits. The Caddis
Worm, the grub of the Caddis-fly, has a special interest. 1his
quaint creature will be found crawling along the bottom of the pond,
safely housed in its tube-like dwelling. This portable house 1s
constructed by the creature {from tiny pieces ot plants, shells, sand,
ete.. and it alone saves him from hr:m,q devoured by the other
inmates of the pond, for his plump soft body 1s a tempting morsel !
The various building materials are fastened together by the help of
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a sticky secretion that hardens to a kind of silk on exposure to the
air, the owner clinging tenaciously to the inside of his house by
means of small hooks at the extremity of his body.

It is an interesting fact that, whatever material i1s used, the
creature usually manages to make its house of the same specific
gravity as the water, so that it has no difficulty in moving about
the pond. When the time of change arrives, the worm abandons
its house and seeks the shore. The skin then splits and the perfect
fly emerges. This is not swift on the wing, but it runs quickly.

Provided
that sufficient
plant life 1s
present, the
Caddis-Worm
will live well
G U
aquarium and
if taken out
of its case will
promptly pro-
ceed to build
a new one. It
1S no use try-
ing to haul 1t
out by the
head as this 1s
certain to re-
sult in serious
imnjury ; and
the only way
1S to attack 1t
from the rear
with a piece
of straw,
when 1t will
usually leave
1ts home with-
out much

argument,

1 h &
Dragon-fly 1s
one of the

most remark-
ably beautiful
of all pond

the insect is helpless, but as it rests its wings dry and expand,
and before long it takes to flight, appearing to revel in 1ts new
power of movement, |

The larva of Caddis, Dragon and other flies should be kept in a
shallow pan or tank of water in which are growing plants that raise
their heads above the water, such as watercress, forget-me-not, or
crowfoot. Plants of this type are necessary in order that the
creatures may climb the stalks above water to complete the
final stage of their exceedingly interesting metamorphosis.

It 1s regret-
table that the
Dragon-fly 1s
becoming
rarer, and In-
deed certain
species seem
likely to dis-
appear  en-
tirely before
very long.

While en-
deavouring to
find insects 1n
a pond on a
fine summer's
day, 1t 1s
almost  cer-
tain that some
of the insects
will find the
naturalist!
Most unwel-
come of these
will be the
Gnat, a near
relative of the
Mosquito,
which makes
itself felt by
conducting
engineering
operations 1n
search of
food. It 1s
only the fe-

creatures and male Gﬂﬂ_t
1t 15 famihar that has _t}us
to even the annoying
most casual habit. ShEL.'
observer. It does n O t
has been de- actually bite
scribed as the P b 7 but, having
hawk of the " D, selected a
mmsect world, | _ tender place
and certainl Typical specimens of pond life. 1. Whirligig Beetle. 2. Pond Skater. 3. Water Scorpion. 4. Water Boatman. 5a, 5b. Water Bug. to be oin
+ e, y 6. Water Caterpillar of China Mark. 7a. Larva of Gnat. 7b. Pupa of Gnat. 8. Phantom Larva of Corethra. 0. Larva of Chameleon NBATAE G

its  rapidity  gly, 10, Larva of May Fly. 1la. Carnivorous Water Beetle. 11b. Larva of Water Beetle. 12a. Caddis Worm. 12b, 12¢, Caddis pPeIc S s
when 1n \'J!':':rm Cases. 13a, 13b, 13c. Larva of Dragonflies. 13d. Dragonfly Emerging. 13e. The Perfect Insect, 14. Planorbis Vortex qmc:kly makes

search of food (Snail).
is really astounding. The swiftness of its stroke and its unfailing
accuracy of aim make it a deadly hunter, and no matter how the
victim dodges, the Dragon-fly is equal to the occasion.

The Dragon-fly is frequently spoken of as the ** Horse Stinger.”
The creature certainly has a savage appearance, but it 1s perfectly
harmless and is absolutely incapable of injuring horses or cattle.

I'ts life-history is one of great fascination and 1s well worth study.
The female deposits her eggs on the water of a quiet pool or on the
leaves of some aquatic plant. When the eggs hatch, the larva
that emerge are usually dark-brown in colour, thus matching the
mud in which they live. They have decidedly healthy appetites
and they secure their prey by means of a curious apparatus known
as the ““ mask.” This peculiar organ partly covers the lower part
of the head and acts as a sort of insect trap. When the larva
wishes to seize its prey it suddenly thrusts out the mask, grasps its
victim by means of a pair of strong curved hooks or claws, and
all is over.

The larva moults several times and finally loses 1ts appetite and
climbs some con-
venient water plant,
to which it clings
tightly by means of
its hooks or claws.
Presently the old
body-covering
splits and the per-
fect

emerges.

Gy

At first

Chub.

Dragon-fly

14a and 14b. Other Snails useful as aquarium scavengers,

an incision 1n
the skin by means of her boring apparatus. The hole thus pro-
duced is not yet large enough for her purpose, and so she sets to
work with an implement that may be described as a minute saw, and
enlarges the hole. Having obtained the necessary diameter she
then inserts a tube through which she extracts the blood of her
victim.,

The effects of attacks by Gnats vary greatly with different
individuals, but in every case the resulting pain and swelling 1s not
due to any kind of poison injected by the creature, but to irritation
caused by the engineering operations just described.

The life-history of the Gnat is very interesting. The female when
laying her eggs settles on a piece of floating stick, leaf or grass, and
builds up the eggs into a sort of raft, joining each egg to the next by
means of a sticky substance. The raft may consist of from 100 to

300 eggs and is so perfectly arranged and balanced that it is
unaffected by even the most violent disturbances of the water.

Showers of rain will not sink it, and if it 1s deliberately pushed
The

below the surface of the water it rises again immediately.
eggs, which are shaped
something like a cigar,
hatch 1n a few days.
A tiny door 1n the egg
then opens and the
Gnat larva drops out
into the water below.
The Gnat larva 1s a
curious looking little
(Continued on page 649)
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HEN we admire a
beautiful bronze
= Lgat i statue we think of
Porlrait-bust with back-half of plasler- the ElI'tiSt’S gEHiHE, his
mone power of invention and
skill in modelling. We enjoy the beauty of the work,
which of course is what the artist wants us to do.  But we
can look at it also from quite a different point of view, a
purely technical one; and we shall then be amazed to
find what a slow and laborious process it 1s to turn a clay
model into bronze, and how much skill
and experience 1s needed 1n the task. >

Very few sculptors know how to do
this themselves, or have the time re-
quired for it ; and the casting of any
big piece of statuary requires the
combined efforts of several people. It
1s difficult, highly-skilled work, and
special ways of doing it, learned from
long experience, and secret recipes, are
passed on from master to pupil, from
father to son. The Italhians 1in par-
ticular carry on the traditions of good
casting, and do a great deal of it even
in other countries than their own.
Lhe conscientious sculptor who wishes
to see his work well finished in every
detail must be able to rely on the skill
of his founder, and must work in
conjunction with him and, if possible,
retouch the work himself as it
proceeds.

Let us now follow through its
different stages the casting of a bust,
which 1s a far easier thing to cast than
a statue. lhe bust has been modelled
in clay over a support of iron and
wood, called an armature. Before it
can be converted into metal it has to
be turned into plaster, for clay is too
soft and perishable to work from. We
shall have to consider at length the
taking of plaster casts, as this will help
us to understand the metal-casting.
There are three different methods of plaster-casting—the
waste-mould, the piece-mould and the gelatine-mould,
which serve different purposes.

When only one copy of the model is needed, as is usually
the case when bronze copies are taken later, a waste-
mould, that i1s a mould that 1s destroyed in making the
cast and cannot be used a second time, will serve the
purpose. It is the easiest and quickest form of moulding.
Plaster of Paris is mixed with water in equal parts, and as
it sets hard within a few minutes, it has to be poured or
splashed on to the model quickly while it is still liquid
enough to run into all the crevices of the modelling. The
mould of a bust 1s made 1n two halves, front and back,
about 1 1n. thick, and giving exact negatives of the front

$OCO0000000000000000000000000000

Strengthening a big mould with irons.

and back of the bust. The
two halves are well washed
and cleared of all remain-
ing clay, and are either
soaped or slightly oiled to
make them non-porous, to prevent the new plaster that
1s poured in later from amalgamating with them.

I'he two halves, which fit into each other exactly, are
now tied securely together and made water-tight at the
seam. lhe mould is then turned upside-down and fresh,
rather thin, plaster i1s poured in and
out by the neck a few times, care
being taken that it runs everywhere
and adheres to the walls in equal
thickness as it sets. After a few hours,
when the plaster 1s quite hard, one can
begin to knock off the outer shell or
mould carefully with hammer and
chisel. This outer shell, being older
and more brittle, jumps off easily
from the kernel, and as the chips fall
away the bust stands revealed 1n
every detail of the moulding.

The piece-mould and the gelatine-
mould are used when several plaster
copies are required. 1he piece-mould
1s employed for large pieces of statu-
ary, where gelatine would be mmcon-
venient and expensive to use. The
process consists of a laborious making
of the mould in many separate pieces,
like a j1ig-saw puzzle, held 1n place by a
plain outer case 1n two halves. 1he
separate pieces have to be made so
that they all pull away easily and
cannot get locked by any undercut in
the modelling. Moreover they have to
be keyed and fitted well into each
other at their seams, which are oiled
so as to separate one from the next.
After one cast has been poured into a
mould thus made, and has hardened,
the piece-mould can be taken off bit by
bit when the outer case has been re-
moved, and can be refitted and used again and again,
instead of being destroyed like the waste-mould.

(celatine-moulding cannot be done over clay, but must
be done over a plaster model made from a waste-mould or
over shellacked Plasticine. In gelatine-moulding an outer
case of plaster is made for the bust or statuette, on which
a layer of clay has first been loosely laid, covering all
modelling to a depth of half-an-inch, and leaving a smooth
surface from which the outer case, again made 1n two
halves, will pull off easily. The layer of clay 1s then
removed and the case put back over the model, leaving an
empty space between the two. Into this space liquid

celatine is poured from a hole at the top of the case.
When the jelly has set, first the case and then the jelly

J

The removed front-half showing negative
of face in gelaline.
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are pulled off the model, the jelly being pliable and allow-
ing itself to be pulled away from the undercuts where
plaster would be locked. The jelly, which represents the
exact negative of the model, and is done in two halves like
the case that gives 1t support, is replaced in the plaster
case, which is fitted and tied together and i< then ready to
be filled with plaster
in the same manner
as previously des-
cribed. When the
plaster 1s set, the
case 1s untied and
taken apart, and the
gelatine 1s pulled
away from the new
copy of the bust.
Many more copies
can be taken by re-
peating this process.

Casting i1n bronze
or other metals 1s
still more compli-
cated. It 1s done at
foundries 1n a pit n
the earth, conveni-
entlv near the fur-
nace i which the
metal 1s melted.
Bronze has been
found to be the metal
most suited to sculp-
ture and best able to
withstand the influ-
ence of the open air, k
and i1t has been em- A tea-party inside half a horse.
ployed by the Egyptians and Greeks, and through
all the ages. Even the process of casting has hardly

changed, and although in the 19th century another
method came to be employed universally, founders

have since gone back to the old methods known as
the ** Cire perdue,”’ or wax process. This gives a
much more exact copy than the moulding in sand,
which leaves a rough surface and needs more chisel-
ling and burnishing, resulting i the destruction
of all beauty of surface treatment.

Bronze 1s an alloy of 90 parts copper, seven parts
tin and three parts zinc. The chief differences be-
tween the plaster cast and the bronze cast—the
latter, for reasons of weight and economy, having to
be hollow and as thin as possible—is that liquid
metal cannot be poured into the mould, shaken
round and poured out again like liquid plaster. It is
too dangerous to be handled in this manner, and it
cools and hardens too quickly. Ifor metal-casting,-
therefore, a core has to be introduced inside the
mould, leaving an equally thin space everywhere
between the two, into which the liquid metal is poured.

[ will begin by describing sand-moulding, the process
still in use for casting monuments or any large pieces of
statuary, where surface finish is not of very great import-

ance. 1he moulds, instead of

I. i
- . :

Clay Plaster Model  being made of plaster as
ﬁ previously. described, are

Sand A P,Iﬁgter made of a special kind of fine
| *“ | red sand that cakes fairly
f{, hard when pressed. Any pro-
Mmf truding arms or legs of

statues are usually cut off in
the plaster, cast separately,

Fig. 1.

and welded to the body later in the bronze.

Let us suppose a bust has to be cast by the sand process.
It 1s laid down in a metal box of appropriate size, contain-
ing sand, and is pressed into it halfway as shown in Fig. 1.
A piece-mould is then built up patiently over the protrud-
ing hali, with the pieces keyed and fitted into one another
exactly as described in the plaster piece-
moulding, except that now the pieces are made
of damp sand, covered and held together by an
outer-case of plaster. The plaster and the sand-
pieces set, and the whole is covered by a box ot
sand and turned upside-down. The first case
with its sand, now uppermost, is removed, and
the back of the plaster bust revealed. This is
also built over by separate sand-pieces and a
plaster case 1in the same way.

1 he next step after thus carefully making the
piece-mould in sand 1s to take it apart and to
remrove the plaster model. Once more the
mould 1s pieced together, and filled from below
with sand to form a core. After the mould 1s re-
moved a second time, this core has about half-
an-inch scraped off its entire surface. The
mould 1s now put together over it again,
- leaving an empty
space between core
and mould for the

metal to fill. The core
has to be secured to
the mould by prongs,
so that 1t cannot
move inside 1t, and
air-vents have to be
provided at suitable
y places, otherwise air-

]  bubbles and pockets
‘1 would be formed, and
the metal would not
run everywhere,.
Finally a pour-hole
has to be made 1n the
highest part of the
mould, and at last
the mould is ready
for filling.

When the metal

inside 1t has cooled
off, the mould 1s
taken off again. The
core 1s scraped out

from below, the air-
vents and pour-hole,

which now have be-
come projections 1in
bronze, are sawn or
chiselled off, and the rough cast is finished.

The " Cire purdue” or wax process gives a more faithful
copy of the model, and the surface of the bronze needs
scarcely any retouching. Its first stage is that of making a
gelatine mould in exactly the same manner as described
in the taking of plaster casts. The Cive
gelatine is then brushed over with &Y b
a thin layer of liquid red wax. PN
Atlter mron supports for the core
have been introduced and the two
halves of the mould tied together,
a core of brick-dust and plaster is

cast into the mould, and we now Pplastér
hﬂ"v’& thE (Continued on page 590)

] -

Inside view of a plaster-mould.
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- The Story of Water Engineering -
- IV.—The Artesian Wells of London 3
j By L. A. Iggulden jt
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HE wvalue of deep wells for procuring water supphes
has long been known to mankind, although the

beginnings of well sinking and drilling are lost 1n
antiquity. It is not known which country was the

first to make use of such a means, but Egypt and China
certainly have fairly strong claims. Records exist
of ancient Chinese wells of considerable depth, some
of them as much as 3,000 ft. deep and "averaging 5 in.
to 6in. in diameter. The method of boring, though
simple, was extremely slow, and was usually carried
on both day and night. Some of the deeper wells took
as long as three years before

they penetrated far enough to
reach the springs of water lying
at great depths beneath the
surface. Wells are mentioned
in many books of the Bible, and
we read of Moses striking a rock
and of water rushing out as a
result. In ancient Greece wells

were extensively used to supply
the great public baths with

water.
The source of all water 1s the

sea. which, by means of the
natural process of evaporation,

supplies the clouds with water.
The clouds in their turn, by the
process of condensation, rain
down supplies of water upon
the earth, and the water 1s seen
on land in the form of streams
and rivers, ponds and lakes.
Most of the water 1n streams and
rivers finds its way back to the
sea again, and so completes a
natural circle. Of the remaining
water some evaporates directly
into the atmosphere, while a ,. . e well overfiowt
certain proportion of it sinks are indebted to Le
or percolates into the ground, when this is of such a
nature to permmt i1t. It i1s with this last-mentioned
water that we are now concerned, because deep wells,
almost without exception, are fed by rain water that
has found its way underground by many devious routes.

Broadly speaking, the crust of the earth is divided
into two kinds of rock, the term rock being applied
comprehensively by geologists to all the different
kinds of material that form the land and the sea bed.
First, there are the impervious rocks, that is, rocks that
will neither permit the passing of water through them,
nor allow 1t to accumulate in their mass. Second,
there are permeable rocks that will allow the passage of |
water and will retain it in their mass. Examples of
the former are clay, granite, marble, etc.; and of the
latter, chalk, sand, sandstone, shale, etc.

A well 1s a hole in the ground constructed with a view
to obtaining supplies of whatever liquid substance may be

. For the illustrations
rand, Sutcliff & Gell Ltd., London.

held in the mass of rock in which the well 1s bored,
the liquid usually being water. Wells may be of two
kinds—shallow dug wells a <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>