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Toy Cars with the real car look!

If you want the most realistic toy motor, built on sound

engineering principles and htted with really correct
radiator, insist on a TRI-ANG (Regd. Trade Mark) car.

The new models shown here are all wonderfully lLife-~like

productions, having pressed steel bodies with opening side
doors, facsimile nickel-plated radiators, and adjustable

tubular framed windscreens. They are easily propelled
by improved double crank drive with rubber pedals, and

will stand up to really hard usage. The glossy enamel
oives a finishing touch to TRI-ANG (Regd. Trade Mark)

cars which puts them in a class by themselves. See the

famous Tri-ang trade mark before you buy !

i r ROVER REGAL

ROVER REGAL is suitable for children 4-8 vears ol

Ball-beavinge back axle to double cvank drive. Adjust

gindscreen, dummy hood, wpholstered seal, bHumper,

{ lamps, balloon disc wheels U ih rubber tvres, 42

Weed. Trade Mar! . !
VAUXHALL <
CADET [~ay (EL°L N

L8 vears Pressed
steel body, beantifilly
cashed roval blue.
Facsimile Vawvahall

vadialor., adiusiatie
. ¥

reEC il FE i 'I1'|' p= ,fl-"q'r:'f.jr .'fr

e per. stide  door,

-."Lll'Ja'-f'.lJ' 1 j.' ‘-""||i|_ 35

B ENTULLEY
SPECIAL. FPlated

f3e 3l ey F it ) H"HJ (el
FIEY; "III'I'II" Th Jr"r rel i,
sidde door. N7 balloos,
Tag 41 -r'. ( .,.'Ihlir-i"'l'lﬁ-lfl' ¥i'el
1T r.F" 231001 1

M uedovards andsteps.
Feryashed blue. [<i3
"I Jl'rnr - .jf ; \ (rS,

256

MOTOR CARS 15 - TO £15.15-C

- 15 - 0
Count them on the pavement!

| | =, TRIUMFH SPECIAL Corvect model of Trivemph
’ I |1 |[|_-!I 1"Z1Ts 1% IJ:II 1 ||"'._"._ rl..- I|||_| |'-1. ill"_l_ -._.!ll'_.'!I-_ ‘i-l‘ll- :'l.lll" r' I,'. [Ill'l‘|":' 'Ir Irl r|;i'|"_'_.: ? II!, ”lf ] ¥i :!r . .I|Ii|"| ..F-'llrll!-""ll !'I'I -;-I' ;'.|IJ;J|PF|- I | If _ij_|| ! “II
, , , T i 7 , |
Cars and other Tri-ang Tovs, tlinstrated i full colours, Free on request, screes I 'resse DoAY, OPERING S f:’1' F. 9 1! :
iheels. 17 yubber Ly [ pholstered hack, dummyv hood
Painted beice, red lines, Apges 2Y-5 yvears., 29/6

LINES BROTHERS LIMITED, TRILANG WORKS, MORDEN ROAD, MERTON, LONDON, S.W.19
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of France; and nobody succeeded in repeating the feat until
3b years later. Webb's great effort cannot be compared in import-
ance with the Channel flight of Blériot, but I mention it as an
example of the kind of pioneer effort that would never have been
made 1f *° Safety first "’ had been considered.

Pioneers and Progress

LLast month 1 pointed out the mistake ol applying the policy
of " Safety first  to the choice ol a career, except where circum-
stances made this absolutely necessary. If this policy had been
generally adopted throughout the ages the world would never
have reached its present state of development. There would
have been no pioneers, and therefore no progress. Almost every
great advance that has been made in knowledge and in power
owes 1ts origin to some individual who took
his courage in both hands and plunged into
the unknown, confident of ultimate success
and prepared to risk all to attain it. The
early explorers—Columbus, Da Gama, the
two Cabots, Magellan, and the rest—never
allowed thoughts of personal safety, either

The International Model-Building Contest

I'he names of prize-winners in the recent International Model-
building Contest were published last month,
and on page 536 of the present issue appears
the first of a series of articles describing and
ilustrating the most striking of the prize-
winning models. The general standard of
entries 1n this- Contest was remarkably
high, and the subjects chosen covered an

hrst or last, to influence their plans, 1t 1s astonmishingly wide range. The Contest
wondertul to think of Columbus 1n his tinv was truly international models being
= H x y : - | ' | | | | -r. ‘ II: . i - = r

Santa Maria  sailing on day after day entered from all parts of the world.

across the " Green Sea of Darkness.'” as the Readers will be interested to know that the

Arabs called the Atlantic; and one can announcements sent to the successtul
imagine his feelings when the branch of a competitors involved the use of twelve
tree bearing berries floated past, indicating different languages! I was particularly
that at last he was approaching land. No gratified to find that Meccano boys living
“ Safety first "’ here ! in isolated and lonelv places 1n distant lands

T'wenty-three years ago this month were well represented, and that their work

another pioneer made his mark on the >
world's history when Louls Blénot, the |
F'rench airman, flew across the Channel.
T'he distance was short, only 25 miles, but
In the state of aviation existing at that

reached a standard quite as high as that of
the boys whose homes are in busy towns
and cities,

A leature of the entries that quickly
attracted my attention was the number of

tln}f."‘ 1L was a j'._f‘l-llf;:'l.i:'. h';l.t l.'_'.l-lr L'f-I'J'_U I'a Ht".' -':1"“_1 ."']-I': |I.| : - COIN I-H.]. l'i.l.’l'irf_*h.- :.:IH‘I“_” ”]'.r'“.l'-'.fl':'i HUlH11ittf_‘ll.
l:ﬂurlnt set out from Calais, crossed the __'_""“ Whether this was to some extent the
{--hEH'”]t"l al 1\'1]:’]1. Was tl“."” 11."5';','}1.["[]{,"‘[_] el thf’ - rf_-?:._;u“_ Uf tj'“_:-_u H'ﬂfiL‘E U'f o Hirn}-}] i{_-it}- T

-

terrific speed of 45 m.p.h., and landed on
the cliffs near Dover. It was the first sea
crossing by air, and it led to a series of rapid
developments that made possible the
Hying of the Atlantic ten years later by Sir
John Alcock and Sir Whitten Brown, who
sately negotiated the 1,890 miles between
Newfoundland and Clilden in  Ireland.
Other flights across this ocean have been
made since then, the latest being the solo
flight of Miss Ameha Earhart in 133 hours;

E -
b !
-

Contests that have been announced in the
CML ML Trom time to time 1 do not know ;
but 1t 1s certainly true that these small
models showed engineering ability of a
very high standard, in that every part
included was absolutely essential and was
used to the best possible advantage.
Ihe mgenuity displayed in many of these
smnall models resulted in several cases in
their trimmph over large and elaborate
models containing a vast number of
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L.ouis Blériot, the French airman who made the first flight

and probably the time is not far distant
when such crossings will be regularly
established, although a more northward air route mav be adopted.

Another recent pioneer is the Belgian scientist Professor Piccard.,
who last year, i a specially designed balloon, penetrated into the
atmosphere to a height of 10 miles—a mile higher than had ever
been reached before. This was a feat that required extraordinarily
careful planning and preparation and, at the last, courage of a
high order. It 1s probable that this ascent will be followed by
others, and in this manner we mav hope to obtain information
about the upper atmosphere that will be of great value to the
meteorologist and the weather prophet. |

A pioneer of a very different type was Captain Webb, the first
to swim across the Channel. At the time he accomplished this
teat, 1875, there existed none of our present knowledge of the
details of tidal flow in the Channel, and the more efficient modern
swimming strokes had not been developed. Webb simply entered
the water at Dover and by sheer physical strength and dogged
determination swam on and on until his feet touched the shores

across the English Channel.

493

parts, but suffering from the defect that
many of them either are entirely un-
necessary or have been used in an unmechanical manner.

A Great Canadian Canal

I'he chamn of Great LLakes in North America draining into the St.
LLawrence forms one of the world’s busiest waterways, and from
time to time great engineering works have been carried out in order
to improve the canals that have been dug to give easy communi-
cation along 1ts whole length. The most recent of these works is
the reconstruction of the Welland Ship Canal, through which Great
[Lake steamers pass across the Niagara Peninsula between lLakes
Erie and Ontario.  This canal 1s 25 miles in length and its gigantic
locks give far higher lifts than any other similar structures in the
world, three of them forming a continuous flight with a lift nearly
eqqual to the height of the neighbouring Niagara Falls. The story
ol the reconstruction of this wonderful waterway will be told in
early 1ssues of the " M. M."”
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The World’s Most Wonderful Trees

Il.—Californian and New Zealand Giants
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HE oldest and largest living things in the world are to he found
among trees, and the most remarkable of these undoubtedly

are the giant sequoias of California.
trees are believed to be more than 3,000 years of age, and they _
A small dance hall ac tually was built

of almost unbelievable size.

on the stump
Rush in the middle of last century,

through the lower part of one famous tree known as
but is large enough to accom-

1Hlustration shows

This road 1s not a narrow pathway,
modate ordinary road vehicles

of one that was cut down
and a road has bt:'un driven
W awona.

and our cover

Some of these enor

in the davys of the

a motor coach passing through the strange tunnel.

The sequoia is an evergreen conifer and appears to form a link

between the firs and the cypresses.
Only two species are known. One of
these grows in the moist chimate of the
Pacific coast range, chiefly in Cali-
fornia, although 1t 1s found as far
north as Oregon. It 1s usually
described by lumbermen as the
redwood, from the colour of the
timber obtained from 1t. It 15 re-
markable for the straightness of 1ts
stem, which may rnise to the great
height of 340 ft., and the base may
have a diameter of from 12 {t. to 15 {t.
One peculiarity of the tree 1s that its
lower trunk 1s bare of branches, and
the boughs that spring outward
from the upper section are short and
irregular.  The wood of this tree 1s
useful, for 1t may be sphit evenly
without difficulty and it takes a s__uml
polish, while 1t also 1s strong and

durable.

The redwoods, enormous as they
are, are dwarfed by the trees of the
second species of sequola, appropri-
ately named sequoia gmiganiea, the
giant sequoia. This tree grows in
groves 1n the mountainous regions in
the east of California, and 1s found at
heights from 4,000 ft. to 5,000 ft.
above sea level. The stems of the
voung trees In these groves shoot
straight ulnv.;ml and 1n course of time
may attain a height of 400 ft. or more,
while at their bases many of them are
more than 30 ft. in diameter, which
gives them a girth of more than 100 {t.

The Californian sequoias are rem-

nants of enormous forests that in

past ages spread over North America.

Formerly they
and thev

grew also in Europe,
have a long history, for they

flourished in the genlal L]]ﬂ'lr“ltf." of the

The ** Grizzly Gianl,”” a
National Park, California.

AR EEEEEEN

OO00000000]

.._.
B —
e——

—

ERENE

I

15 not of very great value.
of lumbermen, however
down, while forest fires
remarkable of them
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sequioas in a second

giant sequoia in the Mariposa Grove in Yosemite
This wonderful tree is 204 ft, in height and,

as our illustration shows, is of immense width.

wood. which i1s darker in colour than that of the Coast redwoods,

The trees have attracted the attention
and many of the giants have been cut
have damaged others.
are protected, enormous groves
included 1n reservations or parks.
known as the Sequoia National Park, while there are many famous
reservation,
and 1n the Yosemite National Park.

lhe first of the giant sequolas to become known were those
growing in the Mammoth Grove at Calaveras.
more than 90 enormous trees

lo-day the most
having been
(ne of these reservations 1s
General Grant,

named alter

This grove contains
and 1s said to have been discovered
in 1852 by a hunter who was In
pursuilt of a bear. It must have been
visited previously, however, for the
date 1850 1s carved on one of the trees.
[t was 1n this grove that a dance hall
was built on the stump of a tree
cut down in 1853, and manv ot the
trees 1n 1t were given names that are
recorded on marble slabs and are
reminiscent of pioneer times. Other
famous trees are to be found in the
Mariposa Grove, now included 1n
the Yosemite National Park. These
include the ' Grizzly Giant,”” a tree
ilustrated on this page, 204 ft. in
IH 1ght and 294 ft. in {imn‘mtfr and the

Clfaithiul  C nu;’?h* two gigantic
sequolas of the same height that
stand very close together, the branches
at the tops ot their enormous trunks
interlacing with each other.

1The age of the sequolas 1s even
more astonishing than their size.
It 1s not a ci:tilrult matter to discover
how many vears they have been
erowing. Iftheyvhave been cut down,
all that 15 necessary 1s to make a
careful count of the growth rings
shown by their stumps, while the
ages of Il‘n.]["t” trees may be found by
extracting Luiml cores with the aid
of specially designed boring tools.

Such holes are bored bevond the
centres of the trees examined 1n

order that the pieces cut out may
give complete records of the ring
systems. The trees are not harmed
by this treatment 1if care 1s taken to
fill up the cavities, and the holes are
usually protected from damp and
insects by pushing into them small
branches from which the bark has
been cut. The trees themselves

Age of Reptiles, millions of years ago, when dinosaurs and other
long extinct monsters roamed thl{}ugh enormous sequoila forests
of which only fossil remains are now known. These fossils have
been discovered in France and Great Britain, and even in Spits-
bergen, Siberia and Greenland, where the climate now 1s Arctic.
Magnificent fossilised sections of the trunks of sequoias from 6 ft.
to 10 ft. in diameter have been discovered also in the Yellowstone
National Park. It is curious to find that for many years sequoias
were only known in fossil form, and it was not until the famous
Californian groves were discovered that the existence of hving
trees of this species was revealed.

The giant sequoias cannot be described as beautiful, for they
do not form symmetrical masses of branches and twigs cov ered
with leaves, but consist of enormous columnar trunks, crowned at
the top with scanty foliage carried on short rounded boughs. lhey
grow very close tl’}gl;-‘tht‘l' however, and are impressive because of
their immense size. The bark wvaries in thickness from 61n. to
2 ft. and 1s of a rich red colour. It is heavily channelled, while the

take part in the healing process, for the crevices usually are gquickly
filled with sap or pitch.

The rings form a surprisingly accurate guide to the growth ot a
tre_*L, tor eac h 11*1}11“-,1[ nis a Vedr S ”I'EH\TLII 1t 1s 1n the H].‘-Ting when
the sap begins to flow upw ard from the roots to the branches - and
then large white growth is made rapidly. As the season advances
the supply of moisture diminishes, and the cells then formed
are smaller, darker in colour and more closely packed. The tree
rests in winter and the soft white wood of the following vear 1s
built up outside the dark autumn growth, forming a sharp contrast
that enables the growth of one season to be distinguished from that
of the next. In summers with a plentiful rainfall wide rings are
formed, but narrower growths are produced in times of drought,
or when low and unfavourable temperatures prevail. Thus the
rings of a tree tell us something about the weather that prevailed
during their growth, and in a future article we shall explain how
this has enabled us to follow changes in the earth's chimatic con-
ditions for thousands of vears past.
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Ring counts of the Eicltll sequolas have led to very remarkable
results. The great tree in the Calaveras Grove on which a dance
hall was built had about 1,200 to 1,400 rings, showing that it was
a sapling between the fifth and seventh centuries of our era, when
the bSaxons were slowly conquering Britain. This and other
enormous trees, varying in age from 1,500 vears to 2,000 vyears,
appear to have grown in districts
in which there has been a plentiful
supply of ground water, for therr
growth has been continuous and
'1111111:11 rings of fairly large cir-
cumference have been added.
Other trees have grown 1n less
favourable circumstances. They
are found at higher levels, but
not at the extreme upper limit
of the sequola groves, for there
the winds are too strong to enable
any but the strongest trees to
survive for many centuries. lThese
trees are not so enormous as those
growing 1n moister soil lower
down the slopes, but their age is
stupendous and almost unbeliev-
able. Ior instance, the Grant
National Park contains many trees
that are considerably more than
2,000 years of age. One famous
glant, to which the name of
“ General Grant '’ has been given,
appears to be about 2,500 vears
old, but the exact length of time
during which it has been growing
has not yet been settled. It 1s
35 ft. in diameter and 1s usually
considered to be the largest tree in
the world. Formerly a tree cis-
covered in 1879, and named 1n
honour of General Sherman, was
believed to possess this distinction.
This tree grows 1n the Sequoia
National Park and 1s 280 ft. in
height, 1ts circumference at 1ts
base beimng 102.8 ft,

CGeneval Grant ' 18 not the
oldest sequoia recorded, however, for three stumps are known
that are the remains of trees that were more than 3,000 years of
age when they were felled ! One of these has a hole in the centre
that IHthhh once contained the growth of the first 80 years of
the tree's existence. A second stump, in the Grant National Park
locality, 1s more remarkable, for a ring that must have been
formed in the year 1,305 B.C. has been traced in it. [Even this
ring was about an inch from the
original centre of the stump, the
missing rings probably accounting
for a further six vears. lhus the
tree began its life about 1,311 B.C.
and 1t attained the wonderful age
of 3,200 years before it was cut
down !

[t 1s astomishing to reflect that
this amazing tree began 1its life
about 100 years after the Israel-
ites left Egypt, and before the
conquest of Palestine had been
completed. It was asapling when
Great DBritain was an unknown
country, inhabited by men of the
Stone Ages, and 1t was more than
300 vears of age when iron first
began to be used in this country.
It was already a Methuselah, even
among sequoias, when the New
World was discovered and the
first Spanish adventurers began
to penetrate from Mexico into
California. It i1s unfortunate that
the venerable tree could not
impress the lumbermen who cut it down with a knowledge of
1ts age, and of its claim to be the oldest living thing in the world ;
and 1t 1s gratifying to know that the central part of the stump
1s now carefully preserved in one of the laboratories of the Uni-
versity of Arizona.

Although not so enormous as the sequoia of California, the giant
kaurl1 pine of New Zealand resembles it in being a noble tree of
which only a few groves remain as representatives of great forests,

Gigantic kauri pines in Trounson Kauri Park, North Island, New Zealand. \ \
are indebted to the New Zealand Government Publicity Department for this illus- fire or buried under ash and
tration and for interesting information about these remarkable (rees. |

Looking up at ** The Faithful Couple,”” two giant sequoias growing side by side
in the Yosemite National Park, California,

and 1n being confined to one locality. At one time a great kauri
forest covered practically the whole of the Auckland Peninsula

in the North Island of New Zealand, and evidence of its extent

may be seen in the logs and ﬂatumpa that may yet be dug out
of the ground there.

The kauri pine attains a height of from 120 ft. to 180 ft. and is
from O ft. to 12 ft. in diameter.
S— The clean straight grain of its wood
o . makes 1t useful for conversion into

£ ships masts and spars; and the
wood has been largely used also
in making deck boards, furniture
and paving blocks. The 1nroads
made on the kaur:1 forests last
century, when the wvalue of the
wood became known, has sadly
depleted them.

The gmant New Zealand pine 1s
even more remarkable for the
splendid resin known as kaur
gum that it vields, and this has
illmna been 1n great demand for
use 1n the manufacture of certain
varnishes and lacquers. The gum
15 s0 valuable that for many vears
hundreds of men were engaged
in digging for 1t 1n the swampy
ecround 1in the Auckland Peninsula,
where once the kauri pine flourish-
ed, for in a fossilised state the resin
may be found 1n the ground wher-
ever this tree has grown. Very
large quantities of buried gum have
been unearthed, and digging 1s still
carried on to a certain extent, i
spite of the slump in the market
that has followed on the world
wide depression in trade.

As 1n the case of the giant
sequola, the original forests of
kauri pine have vanished. The
trees may have been overthrown
We Dby heavy winds, destroyed by

scorta thrown out 1n wvolcanic
eruptions. lThe highly resinous nature of its wood makes the
kauri pine very inflammable and fire is the most serious hazard to
be faced in preserving it. Young trees are now springing up in
many parts ot the Auckland Peninsula, but the prevalence of fires
started by gum diggers and others in efforts to clear rapidly growing
scrub from the ground has the effect of making their chances
of attaining maturity very slender.

Fortunately the need for con-
serving the remaining growths
of this splendid tree has become
increasingly apparent, and to-day
large areas have been set aside as
permanent reserves, or national
parks, in which this magnificent
tree may still be seen in its natural
surroundings. 1The most notable ol
these reserves 1s the Waipoua
forest, situated near Hokianga
Harbour in the far north of New
Zealand. The splendid specimens
of the kauri pine to be seen there
include one enormous tree the
trunk of which 1s 45 ft. in circum-
ference and rises to a height of
100 ft. before throwing out a
branch, forming a beautiful column
containing sufficient timber for the
building ol several houses. Other
trees 1n these forests are almost
i::-qudlh H"I'IIH"LHHH.E‘ and 1t 1s an
ispiring experience to stand in
the centre of a great grove contain-
ing 30 or more huge columnar
trunks overshadowed by their masses of olive-green foliage, through
which stray patchu»; of sunlight filter to light up the blue grey bark.

Trounson Kauri Park contains another fine stand of these great
trees, the area in which they are growing having been presented to
the Government and made into a permanent reserve. It is well
that these two forests have been preserved, for the last commercial
stands ol kauri timber have been practically exhausted and very
little kauri 1s being cut or milled at the present time.
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XXXIL.—EARLY TIME-MEASURING DEVICES

IME 1s an-illusion ol our senses, but it 1s an illusion that we are marked upon the " dial, as the Greeks named the flat surtace
obliged to take count of in our everyday life, and to try to bearing the dividing lines. The Greeks called the pointer of the
measure 1t. The clocks and watches with which we are so sun-dial the " Gnomon,” a word that means ' one who knows.”

familiar are the outcome of man’s efforts to measure time accur- Examples of this improved type of sun-dhal are still

ately, and their imvention i1s part of the wonderful story that to be seen in old churches and gardens.

lles behind the measuring of time throughout the ages. Other types of sun-dials were invented, and 1t 1s of
Primitive man may have gained his first idea of time when he interest to note that the earliest authentic reference

began to take notice of the changed positions of the Sun by day to a sun-dial 1s thought to concern one of the less

and the Moon by night. Gradually he evolved a method of

famibar types. 1This reference 1s found 1n the Bible,

A primitive shadow clock from Egypt. The position of the shadow cast on the beam by the short crossbar varied as the Sun passed overhead during the day. This photograph and
the one on the right of the opposite page are reproduced by courtesy of the Board of Education.

measuring time approximately, and he divided it into * years’ | where in Isaiah, Chap. 38, v. 8, we read of the ' sun-dial of Ahaz."”
according to the apparent motion of the Sun among the stars: | It is worth while to recall briefly the circumstances of this reference.
into ** months = by the revolution of the Moon around the Earth ; Hezekiah, King of Judah, was sick, and was feeling too pessimistic
and into " days by the alternate light and darkness caused by to believe Isaiah’s prophecy that he would recover. The prophet
the rising and setting of the Sun. He noticed also that as the then caused the shadow on the sun-dial of Ahaz to move back
Sun moves through the sky the 10} degrees as a sign from heaven of the truth of his prophecy.

position of shadows caused by it
continually change, and he divided
the day, the period of daylight, into
parts by placing stones or pieces ol
wood at different points in the path
of a moving shadow. By this means
he was able to measure the passage
of time, principally with a view to
nbtﬂiﬂil‘ig a more accurate idea as to
when to expect darkness to descend
upon the land.

These simple methods of measuring
time sufthced until about 4,000 years
ago. The ancient Babvlonians are
believed to have been the hrst to
advance time-measuring a stage
further, by substituting a wvertical stick for the
stone placed on the ground. 1he stick was erected
in the centre of a smooth flat surtace marked into
divisions that were the equivalent of our hours;
and thus the sun-dial came into existence. Some-
times a stone column was used instead of a stick,
and the flat surface bearing the dividing limes was
correspondingly larger. Some historians have
suggested that ° Cleopatra's Needle ™ and other
huge obelisks erected by the LLgyptians about the
I5th century B.C. may have served as giant sun-
dials as well as memorials.

It 1s only at the North and South poles, however,
that a shadow from a stick set vertically in the
ground will indicate accurately the hours of day-
light. Inlower latitudes the position of the shadow

Mr. H. C. Brearlev. 1n his interesting book "' Time Telling T hrough
— the Ages,” states that this sun-dial
B l'll_ was " probably a curved flight of
41 AT 1
—

steps rising like the side of a huge
bowl at one end of the palace court-
vard, with either a shadow cast by
a pointer overhead or a beam of
hght admitted through an opening.

Another form of sun-dial was
mvented by Berosus, a Chaldean
priest and histornian who hved about
250 B.C. The dial of this device was
shaped like a basin, and a shadow
was cast into it by a small ball at the
end of a pointer that projected
- hormzontally over the dial. L.ines
l Il““” similar to the lines of longitude on a
- K map were drawn in this hollow dial,

and as the shadow moved across

these lines, the passage of time
could be measured. This form of sun-dial was known
as the " Hemicycle of Berosus, and was a very popular
form of time-measuring instrument during the classic
pertod of Greece and Rome. A sun-dial of this kind
was discovered at Pompen in 1762,

During cloudy weather and in the night sun-dials are
useless, and as civilisation spread and the lives ol the
people became more ordered and regular there was an
mcreasing demand for some time-measuring device
that was not dependent on the appearance of the Sun,
and therefore could be used at all times. This resulted
_ in the introduction of the " Clepsydra ™ or Water-Clock,
of a stick placed in this way varies according to which i1s of great antiquity. Old documents found
the season of the year owing to the Sun nsing by a French writer give the origin of water-clocks as China,
farther north until midsummer and from then  Diagram illustrating the working 2679 B.C. This statement lacks confirmation, but it is

- 35 TR g s I DR R of a type of Water-Clock used in B R e T I M v |
more to the south until midwinter. It was a long anriswt Cresne and Rothe. Ilnr]j. certain that water-clocks were 1in use in that

time before this defect of the early sun-dial was country in the 10th century B.C. The kEgyptians also
discovered, and the ancient Greeks are credited -with having have been credited with this invention, and from old models dis-
mtroduced the first accurate sun-dial. In this device the stick covered and from references in ancient documents we know that
or pointer was set parallel to the axis of the Earth and pointed to water-clocks were used by the Greeks and also by the Indian
the North star, for the position of the shadow of a pointer inclined | tribes of America. Julms Casar, when he invaded DBritain 1n
at this angle does not vary with the changing path of the Sun, and od B.C., found water-clocks in use among the natives, and with

therefore the shadow accurately indicates the passing of the hours these clocks 1s said to have observed that the summer nights
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in Britain were shorter than those in Italy.

In its original form the water-clock consisted of a vessel filled
with water, which was allowed to escape slowly through a small
hole ; and by noting how far the level of the water had fallen
the interval of time that had passed since the vessel was filled
was determined. Water-clocks were subsequently 1mproved,
and in a later form the water dripped into a second vessel in which
a wooden figure was placed. As the level of the water rose in this
vessel, the wooden figure floated higher and higher, and the intervals
of time were thus more easily noted. Soon afterwards hour
symbols were painted on the inside of the second wvessel, and a
fieure with an outstretched arm was used as a tloat. As the
figure rose, the outstretched arm pointed to the hour on the inner
side of the vessel, ultimately resulting in the hour-hand ol our
present-day cloc ks.

In ancient Egypt the hours were alwavs equal, a summer day
containing more hours than a winter one ; but in ancient Greece
and Rome the day was always divided into 12 hours irrespective ol
its lenoth, so that the hours grew longer as the days lengthened
andl -«hmn]-. as the days grew shorter again. The hour svmbaols
painted on the Greek and Roman water-clocks therefore had to
take into account this day-to-day alteration in the duration ol
the hours. The difficulty was overcome by incorporating in the
water-clock a drum that completed one revolution a year, and on
which a separate scale or division was provided for every day ol
the yvear. On the portion of the drum corresponding to the summer,
for instance, each dav hour would be equivalent to about 70
minutes. and each night hour to about 50 minutes. On the winter
quarter of the drum these proportions would be reversed.

The accompanying diagram illustrates a water-clock ol-this tvpe.
The vessel | was filled with water that flowed through the outlet D
into the lower vessel H, in which was a float £ bearmg a hgure
made of thin copper and equipped with a wand. As the quantity
of water in the lower vessel increased, the float rose and the wand A
moved upward over the grooves on the drum B. By the end of the
day the figure had risen to the top and pushed forward one tooth
the lever C, driving the cog wheel N, which contaimmed 365 teeth.

At the same time the syphon I' quickly emptied the lower vessel ol

water, which passed out by the pipe G,

(' withdrawal of the water caused the figure to fall

| to the bottom of the vessel,
to rise and measure the time of another day:.

( 1:’1 1] "u.
vessel.

1 has

where it was ready
1 he
only attention that the clock required was the
ly renewal of the water supply in the upper

In another type of water-clock a dial similar
to a clock face was placed over the wessel
containing the water. On the water floated
a piece of wood attached to which was a string
running over a wheel connected to the hand
on the dial. The water was allowed to drp
from the vessel so that it took exactly a day
to empty. As the floating wood sank lower and
lower the string pulled the hand around the

indicates hours of equal length,
is shown in one of the illustra-
tions on this page. This clock
consists of aclosed metal cviin-
der or drum suspended from a
stand bv two cords attached
to a horizontal axle that pro-
jects from the flat ends of the
drum. The drum contains a
small quantity of water, and a
number of partitions passing
from its circumference tan-
centially to an imaginary circle
of about one-third the diameter

of the drum. When the drum 15
wound up, thecordsare wrapped
round and round the axle, and
the water falls over the inner
and open edges of the partitions
into the lowest part of the drum.
The weight of the drum then
tends to make it descend, while
the weight of the water in the
bottom p.{rt OPPOSECS t his motion
which would, in the first place,
mvolve raising this water to a
hicher level. Owing to the
nartitions being perforated,
however, water can pass gradu-
ally from one chamber to
another, and the drum descends
slowly, the position of the axle
indicating the time on a vertical
scale.

About the year 330 A.D.sand-
olasses were introduced. These
were glass vessels shaped some-
thing like a figure 8, the narrow
walst of which allowed the sand
placed in the top hall of the
olass to run through grain by
orain. It required an hour for
the sand to pass from the top
tn the lower half ot the glass,
after which the glass had to be
reversed, so that the next hour

could be measured by the sand
running back again. Although
it was not difficult to ascertam
roughly how much ol the hour
had gone by the quantity ol
sand tlmt had fallen, the great
disadvantage ol sand-glasses
was that people often forgot to

dial which had 24 fheures. 1The device could turn them back atter the hour
only record the hours, however, because 1t was run, and so lost the correct
had only one hand, time. Then again, unless they

A considerable amount of skill was exercised were continually attended to

during the nieght, the time was
lost and the hours could only be
counted from the time at which
the owner of the glass awakened
and started off the sand-glass !
Because of these disadvantages

it is not surprising to learn that

in the construction ot these water-clocks, as 1s
evident from models to be seen 1In many ol our
museums. Some of these models are ol wvery
beautiful and clever craftsmanship, and not only
tell the time but carry out interesting per-
formances at each hour. A wonderful example
of a water-clock was made in Gaza, about the

sixth century A.D. In this clock there were 12 sand-glasses were not in use as
eagles made of bronze, each holdmg a crown. regular timekeepers lor wvery

long.

[.ess responsible uses have
served to keep sand-glasses in existence until the present time.
Early in the 16th century they were introduced into churches to
enable long-winded preachers to limit their sermons to one hour.
Some preachers even used smaller sand-glasses in which the sand
took only half-an-hour to pass to the lower portion of the glass.
The use of sand-glasses for this purpose ceased about 1650. lo-day
they are used to measure the time n:ﬂ.]mrﬁi to boil an egg.

Another early method of measuring time was by hu rming long
candles, made to burn for a certain number of hours and having
divisions marked down their sides, each mr.rrvwntmff an hour.
These candle clocks were in use at the time of Alfred the Great.

Sun-dials, water-clocks, sand-glasses and candles were useful tor
a time, but none of them solved the problem of accurately measuring
time. This did not become an accomplished fact until the mmven-
tion of the weight-driven wheel clock ; and in the next article in
this series we shall tell the story of this invention and of its develop-
ment into the efficient clock of to-day.

At each hour an allegorical figure representing
the Sun gave a signal, and Hercules emerged
from the interior of the clock and was crowned
by one of the eagles, each of which represented
one of his great deeds. Another curious water-
clock, in brass, was that sent in the vear 800 by
the famous Persian caliph Harun-al-Raschid to
the Emperor Charlemagne. The dial of this
clock had 12 small doors, which opened at the
hours that thev represented and allowed little
balls, the number of which equalled the par-
ticular hour, to fall out and strike the time upon
a brass bell. Then 12 lLittle knights mounted
on horseback emerged one from each door
and having paraded round the dial re-entered
it, closing the doors after them as they marched
back.

A type of water-clock that was introduced
about the middle of the 17th century, and

A 17th century Waler-Clock.

; :‘_
.

Candle with hour
divisions marked
down the side.
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Great Tower :
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A Great Pioneer Engineering Work =
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F ROM Very quite a young man was appointed to superintend the

e arly construction of an iron bridge over the River Garonne

t 1 m e s at Bordeaux. In 1868 he established his own engineering
structures of works, and from that time his name became closely

huge dimensions
have exercised a
oreat fascination

Over builders
of all nations.
The (Colossus
of Rhodes, a

bronze statue 105 ft. in height, erected over 2,000 years
ago, and the pyramids of Egypt, one of which is 484 ft.
in height, are good examples of ancient structures.
In recent times many structures of enormous height
have been erected, notably in the United States. Among
these " skyscrapers’ may be mentioned the Empire
State Building in New York, which reaches to a height of
1,250 it., and 1s the highest structure in the world.
Another notable skyscraper is the Chrysler Building,
also 1n New York, which is 809 ft. in height.

In 1886 a French engineer, Gustave Eiffel, proposed ta
erect for the Paris
Exhibition of 1889
a building of greater

A1/

AUNIANIANIARNIAAIA

associated with striking engineering achievements all
over the world. Among these may be mentioned the
famous Garabit Viaduct that crosses the Truyeére at
Cantal at a height of nearly 400 {t.; the great bridge
over the River Douro at Oporto, and the movable dome
of the observatory at Nice.

For many years Liffel concentrated upon the study
of the combined eftects of iron columns and cross ties.
After a good deal of experience in connection with
metal bridges he undertook successfully the building
of the framework of the huge Statue of Liberty in New
York Harbour in 1884 ; five years later he became
world famous as the designer and constructor of the
lower that bears his name.

In erecting this huge structure Eittel's first task was
to secure foundations capable of supporting the enormous
welght of the tower, 6,500 tons. This was accomplished
by bulding four trellis work piers, and work on the
foundation of these
Was commenced

‘Rt S I
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i Pt early in 1887, The
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height than any ' _"*_---f"'ﬂi"l""i'j"i'l' R L Q\'szf" :"( =l two piers farthest
previous structure. LTl - from  the river
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severely criticised, e - comparatively
and many promi- s AR little difhculty, as
nent engineers % gy a thick layer of

e " = _,'Ir:} fa
ridiculed the idea gravel was found

and predicted the
speedy collapse of
such a structure.
Eiffel was confident

of the success of

at a depth of 165 {t.,
the ordinary water
level of the niver.
1he other two piers
gave more trouble,

hisscheme, however, however, as their
and in spite of all toundation had to
opposition he com- be taken down
menced operations twice this depth in
and persevered with order to reach the
his t:lf-:k._ In two gravel. T he
vears his  great masonry foun-
Tower was com- dations were laid

leted in the Ch: A view through the arch beneath the first platform. The photograph gives a good idea N -
PIELCCATN ERC LA P of the great width of the tower at the base. on concrete, and
de  Mars, where the four uprights

1t stands to-dav, one of the highest structures in the
world. |

Alexandre Gustave Eifftel was born at Dijon on
1oth December, 1832. From his early boyhood he
was determined to become an engineer, and he was
so successtul at school in subjects connected with
mathematical or engineering matters that he was
placed as a student in the Paris School of Arts and
Crafts. Here he qualified as an engineer, and while

of each ot the tour pedestals were secured to the masonry
by anchor bolts. In order to counteract any possible
displacement of these bolts, a hydraulic press was
inserted in each of the four feet of the structure.

lhe Tower itself was built of a series of main ribs
braced together by elaborate trellis work. As far as
possible the various parts of the structure were finished
in the workshops and hoisted to their final positions
by cranes, leaving only the junctions to be completed.



About 7,000 tons of ironwork and two-and-a-half
million rivets were used in this work. When the
Tower had reached a height of 720 ft. it was carefully
tested for verticality and was found to be absolutely
correct. The total cost of the Tower was £260,000,
of which the State contributed £60,000. On mmplttmn
of the great work Eiffel was made an officer of the
famous Legion of Honour.

The total
height of
the Tower
1S 984 {t.
from  the

ground, or
1,094  ft.

above sea
level. The
first plat-
form 1S
189 {t. up
—only 27
it. lower
than  the
towers of
the Cathe-
dral of
N otre
Dame .,
Paris. 'lhe
second
platform 1s
380 {t. up
and the
actual
tower that rises from this second platform is 526 ft.
in height, finishing at the third platform at a height
of 9{16 ft. The campanile and lantern above the third
platform bring the structure to its full height of 984 ft.
—more than twice the height of the dome of St. Paul’s
Cathedral. Blackpool Tower, which will be familiar
to many thousands of “M.M.”

readers, appears. gigantic when
one 1s anywhere near it, and yet
it 1s only 500 ft. in height,

scarcely more than half the height
of the Eiffel Tower !

The various platforms of the
[Liffel Tower can be reached either
by electric lifts or by a stairway.
A lift is accommodated in each
of the four main piers; two of
them run to the first platform
and the other two continue to the
second. A further pair of lifts
run between the second and third
platforms, one lift operating over
the first hall of the distance, and
the other over the second half.
A spiral stairway that 1s not open
to the public extends from the
third platform to the top of the
Tower.

I'he Tower has always been
very popular with sightseers on
account of the wonderful view of
Paris and 1its surroundings that can be obtained from
the upper gallery, and on a clear day it is possible to
see for a distance of about 85 miles. During the
LLxhibition of 1889 tens of thousands of visitors took
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An early stage in the erection of one of the massive piers.

A photograph taken in July 1888, when construction of
had progressed to the second platform.
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a trip to the top of the Tower to enjoy this view. On
this occasion the Tower proved a great commercial
success, but later 1t was found to be unproftable, and
eventually it was taken over by the municipal authorities
of Paris, partly with the idea of using it as a scientific
observatory. At wvarious times spectacular feats have
been staged from the Tower, and these have included
climbing to the top by means of a rope and cycling irom
the highest
platiorm te
the ground.

Search-
lights are
mounted
close to the
top of the
Ki1itiiel
Tower,
w hi1ich
during the
War proved
of the
greatest
value as an
anti - air-
craft obser-
vation post,
enabling
warnings to
be sounded
on the ap-
proach ot
Zeppelins
and Gothas.
Also 1t has for many years been one of the most powerful
radio stations in the world. Many Meccano wireless
amateurs are familiar with the well-known call sign
of the Eiffel Tower, *“ FL.”” Speaking of the Eiffel Tower
in this connection, the late General Ferrie, Inspector of
the I‘rench ’dlhtdr} Telegraphs, said that “ FL.” served
so many important scientific and
military purposes that if such a
tower had not already exiasted 1t
would have been necessary to
build one.

Faiffel was always extremely
proud of his achievement, and
the success of his original plans
must have been a source of great
satistaction to him.  Until the
time of his death, in December
1923, he maintained a flat on the
third floor of the tower. There,
206 it. above the ground, the
great engineer would retire to his
Lt}IﬂfUI‘t-:ﬂ]]f‘ room to think in
quietness of the past and plan
out new schemes for the future.
A memorial to Eiftel has been
erected at the foot of the north
pier of the tower and was un-
velled on the 29th April, 1929.
The memorial consists of a bust
him mounted on a huge
granite pedestal.

Painting the Eiftel Tower to protect the ironwork is a
very big task. The last painting was carried out in 1924
and 30 tons of paint were used, while the work occupied
100 men for a total period of 4,000 hours.
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VIIL.—By Frank Hornby

HEN a boy takes up a hobby, whatever it may be, he feels for membership, are as follows :—(1) To make every boy's life

a desire to meet other boys who have interests similar to brighter and happier. (2) To foster clean mindedness, truthfulness,

his own, and to compare notes and talk things over with | ambition and initiative in boys. (3) To encourage boys in the

them. This is particularly the case with Meccano. No Meccano pursuit of their studies and hobbies, and Espei:m_llf; In the r_lrrv_frlf}p
boy is content to play a ' lone hand = for long; he soon wants ment of their knowledge of mechanical and engineering principles.

to meet other Meccano boys, to see their models and to show them
his own, and to discuss plans and schemes for other
and bigger models.

[t is more than 20 years since Meccano began to take
its place as the greatest of all
hobbies, and even in those early
davs Meccano boys were forming
themselves 1into hittle clubs and
societies. Presently we at Meccano
Headquarters began to receive
letters asking us to set up some
form of central organisation to
which all the individual clubs and
societies might look for guidance
and that would weld
them all into one great
bodv. We realised that
the desire for a central
organisation W a S
cenuine and widespread
and felt it our duty to
do everything we could
to satisfy this great
demand.

It was in this manner
that the Meccano Guild,
the most remarkable
brotherhood of bovs 1n
the world, came 1into being
in 1919, and the announce-
ment of 1ts formation was
received with the utmost
enthusiasm throughout the
ereat army of Meccano
bovs of all nations, and
applications for member-
ship began to pour in
immediately in large numbers. lo-day there
is scarcely a civilised country in the world
where members ol the Guild cannot be tound.
More than 100,000 boys in every corner of
the globe have undertaken to do their utmost
to fulfil the chief aims of the Guild, and 1ts
constitution has caused 1t to be described
as a " Jjumior League of Nations. With
members ol the Guild enthusiasm for their
common hobby acts as a bond of union,

than 100,000 members.

and there 15 no doubt that the eftfect of the Guild on the actions

of future generations will go far towards justifying this description.

We have been asked repeatedly why we chose the name ' Guild ™
for the great Meccano organisation. The answer is that we
wished our movement to be based upon the splendid ideals and
traditions of the old Guilds—good fellowship and comradeship, and
unselfish working for mutual benefit. The old Guilds are dead,
but the spirit that animated them 1s as much alive to-day as ever,
and we believe that that spint amimates the members ol the
Meccano Guild. So long as its members remain true to these 1deals
the Meccano Guild will live and prosper and become an ever-
widening influence in the world of modern boyhood.

T'he three objects of the Guild, set forth in the form of application

The Meccano Guild is the common bond that unites more T . . e 1)
More than 400 strong Meccano are as Keen to unite in order to derive the

Clubs have been founded in all parts of the world, and as
the above portraits show, their Leaders and members
are of many nationalilies.

In order to join the Meccano Guild 1t i1s necessary for the form
of application to be filled up, signed and witnessed.
This form i1s then sent to the Secretary with a remittance
of 7d. (1/— Overseas) to pay for a badge. lhe apphcant
18 then dulv enrolled as a member
of the Guild and his badge and
membership certificate are sent to
him. The neat little triangular
badge—its three corners repre-
senting the three objects of the
(Guild—and the handsome c-rtifi-
cate are always received with
enthusiasm.

The Guild originated for the
benefit of Meccano
Clubs, and  to-day
there are more
than 400 of these
organisations. Their
world-wide distribution
1s remarkable. Strong
and fHourishing clubs
ex1st not only 1n Great
Britain, but also in the
oreat Dominions, such
as Canada, Australia,
and New Zealand; and
the movement 1s par-
ticularlyv strong in the
Union of South Africa.
It 1s not conhned to boys
of DBrtish race living
within the boundaries of
the Empire, for in addition
the vouth of India and
singapore have been whole-
heartedly welcomed 1into
this world-wide brotherhood.

The Meccano Guild has spread northward
to Iceland, eastward to China and Japan,
and westward to the Pacific Coast of
America. It recognises no international
boundaries, and the boys of other nations

ocreatest enjoyment from their hobby as are
the boys of British nationality. Manyv
afhliated clubs having large numbers of
members exist in Egypt. In France and Belgium the Guild has
been specially successful and in those countries a large number of
clubs are firmly established. Italy, Holland, Switzerland and
Spain all add support to the movement ; and recently considerable
progress has been made in Northern Europe, the Guild having

obtained manvy recruits in Norway, Sweden and Denmark, where

promising clubs also have been established.
Across the Atlantic Ocean, the vouth of the two Americas have

learned to appreciate the spirit that animates the Guild. In

South America in particular great progress i1s being made, and
it has become necessary to print all Guild hiterature in Spanish.
How rapidly the Meccano Guild is gaining ground in South America
s shown by the fact that a Spanish edition of the ' Meccano
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Magazine —the official organ of the Meccano Guild—has been all over the world had been 1n need of the assistance that we were
introduced and is proving remarkablv successful. now able to give them. The announcement that membership of the

The organisers of the Guild have not overlooked the ' lone ” Hornby Railway Company carried with it the right to obtain expert
members. In many cases these live far away from the head- | advice on all matters concerning model railways and their operation
quarters ol a resulted 1in a flood

of queries that still
continues

The majority ol
these come f{rom
boys who are dis-
satisfied with their
layouts, and who
wish to extend and
develop them on
more railwavlike
and realistic lines
All these queries
are answered 1n-
dividually, and the
various problems

Meccano Club and
often at a great
distance {from any
other Meccano
boy. For these
members a Guild
Correspond -
ence Club has
been formed, and
this places boys
living in the re-
motest parts of
the world 1n touch
with othersof simi-
lar interests. 1he

Guild Correspond - | | _ | "‘: UL = A s | 1nvolved are dealt
ence Club has i _ HGLY TRIN"TY =l ' g | with as fully as
brought into being |/ #% HECFJ\NO CLUE '\ f’ (] | & | possible. In many
many thousands LTI _ | L. cases a diagram is

specially prepared

of frir:nd:-;l‘li]‘:r&; that
to show exactly

have endured ftor

Vears. In the A group of members of the Holy Trinity (Barnsbury) M. C. This London club has the honour of being the first to be affiliated how the 1:-1}.'4:'“11: 15
majority of cases with the Guild, and is one of the most progressive Meccano clubs in the world. to be arranged.
the correspondents have never met, and it is unlikely that they will | This is almost invariably done where station layouts are concerned,
ever do so; but in a considerable number of instances holiday | in order that there shall be no misunderstandings in regard to
visits have been paid by members to each other’s homes, and the details of sidings, etc. |
-personal and enduring friendships have sprung up. The formation of local Branches of the Hornby Raillway Company,
Many striking tributes have been paid by prominent people each with its own adult Chairman, has brought entirely new
to the value of the Meccano Guild and clubs, and 1n this connection possibilities into the world of model railway enthusiasts. At the
we are specially proud of the words of the Earl of Athlone, formerly meetings of these Branches, usually held once a week, mimature
Governor-General of South Africa. In opening an exhibition of raillway operations are carried out on a most elaborate scale, made
models organised by the Association of the Peninsula Meccano possible by the combining of members’ railway material. Very
L |ubw at Capetown, the kEarl of Athlone said ;— often the material available is sufficient to enable the arrangements
" We all want to acquire habits and qualities that will help of a local station or goods vard to be reproduced almost in full.
ourselves and our fellow men—qualities such as perseverance, The planning of such a layout 1s always a source of the keenest
accuracy, conscientious method, interest interest, and 1ts operation, when completed,

arouses even more enthusiasm.

Another interesting development that has
been brought about through the 1naugura-
tion of local Branches of the H.R.C. 1s that
of systematic wvisits to places of railway
interest. Previously it was difiicult for a
" lone " model railway enthusiast to obtain
permission to visit such places as engine
sheds, marshalling yards, etc., but
membership of an H.R.C. Branch
solves the problem immediately.
I'rom the inception of the Com-

pany, officials of all grades of
the British railway groups
have shown keen interest 1n
the scheme, and have done
splendid opportunities of their best to help 1t along.
visiting engine sheds, goods | N <41 - Bl l.ocal Branches now hnd no
yards, stations and other & § BN | difficulty in obtaining per-

places of railway interest. | T bR
These photographs show mission to visit almost AIlY
happy groups of members places ol raillway interest
under the guidance of their

inspecting locomotives.
Chairman. Throughout the
summer months we receive a

succession of cheery letters from
Branchsecretaries describing visits
that have been paid by the members,
and the keen interest aroused as the
result. Ineverycasethereare a few words
of appreciation of the kindness and courtesy
of the ofhcials who supervised the wisit.
The Hornby Railway Company has a
Correspondence Club run on similar lines to
that of the Guild, and it 1s an extremely
popular feature. Membership of this club 1s
open to any member of the Hornby Railway

and mitiative. These are only some of the
qualities that membership of this club helps
to develop. Interest, 1 think, 1s one of the
most important, tor men and women who are |
consistently bored and without enthusiasms @
are not only a nuisance to themselves but to
the world at large. No exhibitor who has
shown himself capable of the painstaking
work, intelligent curilosity, and deter-
mination to make good, indicated

in the models, would be likely to
tail 1n 1nterest, or perseverance,
or conscientious method 1n
any walk of life.”

[Last month we described
the origin and development
of the Hornby Railway
system. soon  after thas
system became thoroughly
established there came about
a repetition of what had
occurred with  Meccano.
Hornby  Railway ownérs
were not satisfied to run their
rallways alone ; they wished to
meet other enthusiasts tocompare
notes and to carry out model rail-
way operations on a bigger scale by
combining their railway material. In
this manner the demand arose for an organisa-
tion on similar lines to the Meccano Guild,
but devoted primarily to Hornby railways.
IFor some time we hesitated to mnaugurate a
second organisation of boys, but after a while
we came to realise through correspondence
that thousands ot Hornby Railway owners

of local
Branches of the Hornbv
Railway Company have

were failing to secure the greatest possible Company, whether he is a member of a local
fun and interest from their railw ays for lack of a little expert Branch or not. Through the medium of the Correspondence Club
guidance. Ultimately we decided that something must be done, members may exchange rallway news and thus learn about the many
and in October, 1928, we were able to announce the formation of the interesting things that are taking place on railways in far-off coun-
Hornby Railway Company. Itsimmediate success was remarkable, tries that it is unlikely they will ever visit. Another interesting
and even with our experience of the rapid growth of the Meccano feature made possible by the Club is the exchange of railway
(Guild, the rate of development of the new orgamsation has been a photographs either of miniature or real railways. 1t is ]I'["II‘II[’]I'-.H]hlL
source of continual astonishment to us. to over-estimate the wvalue of being able to exchange such

[t was clear from the outset that miniature railway owners photographs with friends in different parts ol the world.
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I[I.—HOW MODERN CITIES OBTAIN THEIR SUPPLIES

N the previous article in this series we described how the water
supply of London has been developed since Roman times
to meet the needs of the increasing population.

The provision of the enormous water supply required
daily by a large city 1s a very big undertaking, and
this month we shall describe the extensive equipment
of modern water works.

Towns obtain their water supply either from springs,
artesian wells, convenient rivers or from distant lakes.
The lakes may be natural basins that are tapped to
vield the required water aupph or they may be
artificial lakes, called reservoirs, created by damming
up vallevs. Either natural or artificial upland reser-
voirs generally become the only source from
which a large inland town can obtain an ample
supply of water for its population, although
it may continue to use spring or well water to
supplement this supply. Liverpool
still draws a portion ol 1ts water
supply from two deep wells near
the city, and London also supple-
ments its main supply with water
drawn from wvarious wells. . lhis
branch of water engineering 1s very
lntﬂc-atlng.,, and we shall Llr:ﬂl with

it 1n a later article.

The first city in Britain to seek
a water supply from a distant
upland source was Glasgow, which
obtained an Act authorising the
tapping of Loch Katrine to the
amount of 50,000,000 gallons per
day. The scheme nvolved the
construction of a dam to raise the
waters of the
loch 44t. In
1855 Glasgow
took over the
water cOMm-
panies that
were  supply-
ing water to
the city and
commenced
work on the
l.Loch Katrine
scheme, which

from two other lochs.

In 1880 Liverpool obtained an Act authorising the construction
of a large storage reservoir in Montgomeryshire by erecting a dam
on the upper waters of the Ihver Vyrnwy, a tributary of the
River Severn : and this work was {nn‘lp]LLt*tl by 1892, In 1894
Manchester began to utilise the waters of lLake Thirlmere, in
Cumberland, and 10 years later Birmingham obtained an increased
water supply by damming two mountamn wvalleys beyond- the
River Wye that were traversed by streams.

The land reserved as the source of a city's water supply 1s known
as the " catchment ™ or drainage area, as the storage reservoir
constructed within that area collects the waters of the streams
flowing into the valley. A catchment area 1s alwavs very exten-
sive, and the one tll'.:il!]“l” Ih,itllt'.;llh into Lake Vyrnwy has an
area of 18,262 acres. This has been increased by the construction
of two tunnels that divert into the lake water from two tributary
streams that originally joined the River Vyrnwy below the dam.

The main interesting features ol a large waterworks are the
huge dam that 1s necessary when the level ol an existing lake
is raised or an artificial lake is created ; the long -Hlltilllt."-. by
which the collected water is conveved to the town ; and the
plant by which the water is purified and made suitable for
domestic purposes. Animmense amount of detailed preparation
precedes the actual building of the dam of a reservoir, and the
strength of the proposed structure is calculated carefully so
that the dam will be capable of withstanding any anticipated
pressure of the water. It 1s equally important that no water
should percolate through the underlying strata, and therefore
a deep trench
1s cut where
the dam is to
be built, and
excavation 1s
continued

until a firm
bottom 1s
reached. |he
trench 1s then
puddled with
clay to make

1t watertight,
and the build-
ing of the dam
1s carried out.

I he dam
may be an
carth embank-

was completed ment with a
by 1860 at a central core of
c 0ost o { puddled clay
/668,000, ex- and an external
clusive of the facing of stone,
purchase of or it may be
land. At that built of great
time the new The Straining Tower at Lake Vyrnwy, Montgomeryshire, the principal source of Liverpool’s water supply. The water is drawn off blocks of
water su P]ﬂ}’ at the tower, where it passes through large strainers before it is led away underground to Liverpool. This photograph and the upper Immasonry

was ample, but
the city grew so rapidly that 30 years later the consent of Parha-
ment was sought and obtained to a scheme to raise the level
of the loch a further 5 ft. Authority was also obtained to erect
a dam to divert the waters of Loch Arklet from their outlet into
Loch Lomond so that they would flow into L.och Katrine. This
project was carried out, and made available in Loch Katrine
another 60,000,000 ”EL“EJH‘- of water per day. The diversion of the
waters of Loch Arklet was compensated for by bringing water

one on the opposite page are reproduced by courtesy of Mr, J. R. Davidson, City Water Engineer, Liverpool.

thickly embed-
ded 1n concrete and faced, above water level, with stone. Some
earth dams in America are strengthened internally with timber
and others with steel.

From time to time enormous quantities of surplus water descend
the mountain streams to the storage reservoir, and if no means was
provided for this water to pass away, the excessive pressure of the
contents of the reservoir might prove too great for the dam. In

many cases, therefore, a waste weir, or bye-wash, is constructed
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at the end of the dam and the surplus water passes freely over
this, a series of steps breaking 1ts force as it descends to the lower
course of the stream. In the dam of Lake Vyrnwy the profile ol
the outer face was so designed as to form the overfilow by means
of which the surplus water passes into the old river course.
Fortunately failure of dams in this country i1s very rare, and the
worst disaster of this kind that has ever occurred here was caused
by a landslide partly wrecking a dam. The catastrophe took place
about midnight on 11th March, 1864, at the Dale Dvke reservoir,
about 64 miles
from Shefheld,
and  released
about3, 000 000
tons of water
toward the
sleeping  town

lower down
the valley.
The mighty

torrent  rush-
ed onward at
the rate ol
60 m .p.h.,
sweepineg
everything be-
fore 1t until 1t
reached a wider
part of the

valley and W ERTE S g e &
spent 1tseld. R = 295 5 f,rf .
NOo less than

244 people

were killed,

and the disas-
ter cost the un-
fortunatewater

company con-  General view of Lake Vyrnwy. The lake is 4] miles long and has a total capacity of 13,125 million gallons. The masonry dam
seen in the foreground has a maximum height of 144 ft,

cerned the
huge sum of £373,000 in compensation.
lThe dam of Lake Vyrnwy already mentioned is a typical
example of these great structures, and the accompanying illus-
tration gives a good idea of 1ts size. It is 1,172 ft. long, and
144 ft. high 1from the lowest part of the foundations to overflow
level. It is 127 {t. thick at the base, and contains 260,000 cu. yd.
of masonry ; and a roadway 20 ft. wide is carried on arches above
it. The dam is pierced by two culverts, one of which contains
the valves and pipes by which the compensation watér is regulated
and discharged,
and the other
a draw-ott
pipe and
valves used
for  discharg-
mnmg surplus -
Hood water.
lhis great
structure cost
£619,264 tO
build. 'lThe
lake formedl
by the dam 1s
4% miles long
and has a
total capacity
of 13;129
million gallons,

1ts greatest
depth being
84 {t.

As compen-
sation to the
River Vyrnwy
a constant
quantity of water, at the rate of 10,000,000 gallons per day, is
discharged immediately below the dam. An additional quantity
of 40,000,000 gallons per day 1s also discharged on four successive
davs eight summer months in each vear, making an average
compensation of 13,500,000 gallons a day. A flood gauge having
a length of weir of 80 ft. has been constructed on the river below
the dam, and this gauge measures the entire yield of the Vyrnwy
catchment area that is not taken bv Liverpool, the depth of
water passing being registered continually on an automatic re-
corder. Before the compensation water is discharged into the
river it passes through a twin set of horizontal turbines coupled
direct to dynamos generating direct current at 230 volts, which
i1s used for lighting the hotel, church, vicarage, Corporation offices
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and cottages in the village, and also for power purposes in a saw-mill.

The water for the supply ol Liverpool 1s drawn off froem the
lake at the Straining Tower, a photograph of which appears on the
opposite page. The draw-off pipes in the basement of the tower
are arranged in such a manner that they allow water to be taken
from near the surtace whatever the level of the lake may be, and
the water is passed through three large cylindrical copper gauze
strainers before it begins the long run to Liverpool. When neces-
sary the strainers are lifted into the upper part of the building,
where they are
washed by
means of jets
of water re-
volving 1nside
the cylinder.
The whole of
the machinery
for lifting and
lowering ~ the
straimners, and

for manipu-
lating the ver-
tical tubes

that regulate
the level of the

draw-off, 1S

operated by

{ra t'rE - ""‘: hvdraulic
‘éi' LA power.

S - | tower the water
‘\_. 15 fed along the
e bed of the
lake In a con-
crete culvert
to a shaft that
contams the
valves by
means of which the draw-off for supply purposes is regulated.
From this shaft the water flows through a 24-mile tunnel driven
through the mountamn and emerging in the Hirnant Valley, where
the water passes into cast iron pipes, 3 {t. 6 in. in diameter, that
eventually lead i1t to lLaverpool.

[f a storage reservolr 1s not very high the water may pass from
it to the distribution reservoir near the town by gravitation, but if
it is at a great height the fall to the distant town 1s accomplished
in stages, the end of each stage being marked by an intermediate
reservolrr, to
take off some
of the pressure
on  the pipes.
Ateachof these
iIntermediate
reservoirs  the
water receives
a 1resh start
and goes for-

The Primary and Secondary Filler Beds at the Walton Works of the Metropolitan Water Board, London, to whom we are indebted
for this illustration.

wardl at a
lower pressure.
1l he water
from lLake
Vyrnwy begins
1ts ON8-muile
journey to
l.iverpool
irom a height
of 825 ft.. and
the conduits
are divided
Into six stages
by 1nter -
medi1ate
reservoilrs
situated at suitable points. 1he second stage carries the water as
tar as Oswestry, where 1t 1s filtered belore continuing its journey
to Liverpool. '

I“iltration 1s necessary not only to rid the water of impurities,
but because unfiltered water may cause growths on the interior
surfaces of the conduits, and these would seriously hinder and reduce
the flow of the water. The filtration plant at Oswestry consists of
19 filter beds having a total hiltering area of 73,5968 sq. yvd. The
water passing through each filter is measured by a meter that
records the rate of flow, and the average rate of flow of filtration in
1929 was 2.348 million gallons per acre a day. The most recent
ol these filter beds are each htted with an automatic recorder that
registers the loss of head of the water (Continued on page 517)
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Light Tank with Four Creeper Tracks | Train Ferry Steamer for Chinese Service |

lLxtensive experimental work with tanks A train ferry steamship is being built
1s at present being carried out by the [or service on the Yangtze Iiver between
British Army authorities and a light Nanking and Pukow. China.
tank fitted with {four creeper tracks The boat will be equipped

instead of the customary pair has now with twin screws and
been produced. It 1s claimed that a will be 372 it In overall
tank of this type 1s as efhcient for cross- | length, and o84 {t. 1n over-
country work as larger and heavier | all width. She g will be capable
ones with only two tracks. of carrying a L dead welght

lT'he experiments with four-track tanks load of 1,600 :'5'7 tons, and will
were made because 1t has been found have accommo- tﬁ ty dation for
that small tanks ftted with only one | three trains, !-"ET each ol seven
pair of tracks subject their occupants wagons, on ;;; three tracks
to continual jolting. When surmounting | situated on the ;E“p upper  deck.
obstacles, the nose of such a tank rnrises FEach track will i; be 300 ft. 1n
straight up into the air and crashes down length, and L-ii a special loco-
again 1immediately the centre ol gravity motive will be i carried on the
of the tank passes over the highest point vessel 1n ’ '_! order to per-
of the obstacle. Steering also 1s dithcult, form any i shunting that
as the machine can only be turned by may be neces- a: sary on board.
skidding round. The four track type Train ferries (A% are not un-

-

'_i'_l ._

travels much more smoothly over rough
eround and can be steered almost as
easily as a motor car.

The new tank is sufficiently long to
enable 1t to cross gaps that hight tanks
of earlier design could not have attempted.
[t 1s low 1in build, and 1s less easily dis-
tinguished by enemies than is the normal
large tank.

New American Passenger Liners

The " Santa HKosa. the fhrst of {oar
new ships for the Panama mail services
of the American Grrace Lines, was launched
a short time ago from the vard ol a New
|ersey shipbuilding company. The vessel
is 508 ft. in length and has a beam of
/2 1t. Her displacement 1s about 16,000
tons, and the turbine engines stalled
oive a speed of more than 18 knots. The
cargo holds are large, and specially
designed winches ensure rapid and
easv handling of freight. As the
vessel will operate in the tropics,
ample relngeration space has been
provided for perishable cargo, and
the publhic rooms are provided with
large windows for natural wventila-
tion and light 1in addition to an
elaborate system of mechanical
ventilation.

The four new wvessels are to be
similar 1n size and design, and they N
are being built to provide a rapid - e ' . . . -k

L.M.S.R. Steamers Reconditioned

The mail steamers ** Scofia,”" ' Hibernia"
and " Cambria,” which operate the
L.M.S.R. service between Holvhead and
Kingstown, have been reconditioned and
greatly modermised. 1hese vessels main-
tain a dav and night service between
(reat Britain and lreland and it 1s claimed
that, with their speed of 25<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>