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MAGIC CLOCKWORK CARS

An attractive model| of a modern sports car. Long-
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CLOCKWORK running clockwork mortor. Motor-type steering = TIPPING LORRIES
STEAM AND MOTOR LORRIES from driver's seat, All-steel con- =

Well known road vehicles made as either DT R, Rubber tyres on disc = A popular series of toys. Very strong

Steam or Motor Lorries. Strong clockwork, wheels. 16in. long. all-steel construction. Solid rubber

solid rubber wheels, attractive finish. Approx. saloon Car. 16in. long 12/6 wheels. : Strong, easy ~running 6d
length, 94 in. Either model fitted electric light 16/- axles. Size OOO. 7}in. long. .
/ Size OO, 10in. long a1
Price 1 = Each |

size O. 131in. long ... _ == s

BOX VAN (with two  MILK TANKER (steam FARM TRUCKS
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TIPPING LORRIES PETROL TANKER PSS Move.
DUST CART (divided (motor chassis)

opening top) TRAILER 64d.

FAIRYCYCLES

Insist on a genuine

SCOOTERS

Iri-ang Scooters are
strong and durable.
There are twelve
different models to
choose from.

TRANSATLANTIC

A very attractive design. Polisned aluminium
body. Cockpit upholstered in red. Solid
walnut propeller and dummy rotary engine
revaolve. Double crank drive.

steering from rear wheel,
Y¥ings and tail planes detach 52!6
Length, 54 in.
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FAIRYCYCLE No. 3
Made from best British cycle tubing, fitted

with rim brake, coil saddle, carrier and
stand and tool kit. Reflector on rear mud-

guard. Finished in black or
49’6

MODEL D
All steel frame enamelled red. Plated handles,
with rubber grips. Hardwood

foot board. Thick white rubber 9!6

tyres on easy running wheels,
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blue enamel with Chromium
plated fittings.
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A splendid series of British-made Forts. Realistic
designs, strongly made and nicely finished. Fitted

with electric light and model cannons J
No. 2 as illustrated, 22 in. long. 8 1 1

.1 ... 12 in.long. 1 Electric light ... 4/11
Mo. 1a ... 16 ,, & 1 e " .. Bf17
No. d ... 18, Il 4 Electric lights ... 12/6
No. 4 ... 28 ., . 4 ., = ... 19/6
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IRI-ANG TOYS ARE ON SALE AT
ALL GOOD STORES AND TOY SHOPS

These prices are not applicable

A splendid car with all-steel body, Easy
running. Ball-bearing back
axle. Windscreen and bumper.

Thick white sponge rubber !
tyres. Length, 41 in. 37 6

Steel body, balloon disc
wheels with rubber tyres.
Plated radiator. Length, 31 in. I 7}" 1 1
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in Ireland

LINES BROS. LTD., Tri-ang Works, London, SW.19




Editorial Office :
Binns Road

Liverpool 13

Vol. XIX., No. 2
February, 1934

| 5 S50
-----

England

.....
rrrrr

& ' n . - B EE R B B W - | E BN R B B = | R ] H B EEE R = " = M B e R = - --I--I--I--I:II:-I-II-I --I--II-III---I-:I-III- --I--I----I-II---II---:-II-I-II- | pp o ‘II-.I.I.-.-“I1IIL“L‘II:‘.II-IIrIr..I.1Ir11rIIr.Ir1---l.-l--.-‘.-..-II--..II-.I.IIIII..II‘IIII.II.IIL‘IIIIIIIL.II1IrIm.II1I1I.:.1r1:r1lrll.1--1 r1..r-.--:-‘I:::::.:-.::-I::::::f:::L‘::::::::IL:ILI-:.I.:::‘
""'::::::::::::: r:l::::':.t:::!::!!::I:::;:;::;:::;::::;::::::::;:-::::::::::::L::.-:It:hrll.II.1.::: AR p- e Bt L e Rt el R B e I T T L e T T T e R T T ||5:':'1' ------------------------------------------------------------------------------------------------------------------------------------------------------

With the Editor

(¢ Februarv FillfDYkE ' The customs now associated with the feast of St. Valentine

are of great antiquity. The day seems always to have been
February is in many respects one of the most interesting months regarded as the one on which we receive the first hint of the
of the year. It is by no means the most popular one, however,

coming of Spring, and according to country tradition it 15 on

for it generally lives up to its name of " February fill-dyke ™
by bringing with it heavy rain. This rain 1s vital to us, for it
plays a great part in preparing the ground for the sowing of the
seed of the corn that is to be harvested in autumn. February,
March and April mark important stages in the agricultural year.
February brings rain that soaks the ground thoroughly. "lhen
comes March with i1ts notorious high winds that dry the ground

nd leave 1t 1n
ondition for
oloughing and
harrowiling

nto a hne
11 th 1 N
readiness  for
;owWing, The

success of the
srops  depends
2 n t h e
thoroughness
w1th W‘l’li{:h
chis change 1S
nrought about,
and for this
reason 1t 1S
said that ““ A
peck of March
dust 18 worth
a king's ran-

som,’’ April
follows with
1ts gentler

showers of
warm rain that
provide the
moisture for germination ; and rich harvests are predicted when
the weather faithfully follows the traditional plan.

This year February will have to provide more rain than usual
if 1t 1s to live up to its reputation of ‘' fill-dyvke,” and to repair
the effects of the prolonged drought of 1933. To most of us
a summer such as that of last year is a glorious experience, but
the absence of rain over a long period inevitably brings anxiety
to the farmer and to the engineers who are entrusted with the
important task of keeping our great towns supplied with the
vast quantities of water thev need.

The names of the months are of Latin origin, and February
was so called from “ Februa,” a festival of purification that was
celebrated on the 15th of the month. There are many legends
and traditions associated with it, among which is the one concerning
its 14th day, universally known as St. Valentines Day. We do
not now attach much significance to this day, but 1n the past
it was of great importance. St. Valentine himself was a Roman
Bishop who was arrested and put in chains by order of the lkmperor
Claudius II. One Asterius was given the task of trying to induce
Valentine to renounce his Christianity and turn back to idolatry,
but the Bishop miraculously healed the man's blind daughter,
with the result that Asterius and all his house became converted
to Christianity and were baptised. After suffering a long period
of imprisonment Valentine was beaten with clubs and was finally
beheaded on 14th February, 270 or 271 A.D.

was stopped in 1932,

An 18-ft. model of ** No. 534,”' the 73,000-ton Cunard liner that was laid down at Clydebank in December 1930 and work on which

The construction of this vessel is now to be resumed. The model is lying
in the shipyard. Photograph by courtesy of the Cunard Steamship Co. Lid.
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= whole of Spring.

this day that the birds choose their mates and begin to make
preparations for nesting. Thus the name of St. Valentine became
associated with betrothals, and there grew up the custom among
young people of sending to one another ** valentines,” consisting
usually of an ornamental card bearing a tew lines of verse. "Lhese
valentines were sent anonymously, and the receivers were left
with the interesting task of guessing the sender. By degrees
the practice of
sending
valentines fell
into decay, and
1n spite of
var€rilous
efforts to re-
vive it 1t 1is
now oObserved
only to a very
small extent.
Many inter-
esting Dbeliels
connected with
the weather
are associated
with the second
day of lebru-
ary, which 1s
known as
Candlemas

Diay., T he
name 18
derived from

the fact that
in the Roman
Catholids

festival held on that day there is a procession of candles, and the
candles for use during the coming year are consecrated, It used to
be firmly believed throughout most parts of Europe that the
weather on Candlemas Day afforded an indication to that for the
This belief is illustrated in the following rhyme -

[f Candlemas Day be fair and bright,

Winter will have another flight ;

If Candlemas Day be cloud and rain,

Winter is gone and will not come again.

In the Hebrides and in some parts of Germany it was formerly

the custom to observe special rites on Candlemas Day to ensure
good growths of oats and flax during the coming season.

The British Industries Fair

[ take this opportunity of reminding readers of the British
Industries Fair that opens on the 19th of this month. At the
Olympia section of the Fair one of the most interesting features
will be the display provided by the toy industry, and here the
Meccano Stand will be prominent. At this Stand all the most
recent developments in the wide range of Meccano products will
be displayed, and experts will be present to deal with enquiries
from buvers from all over the world. I hope that all
readers who are able to do so will visit Olympia and inspect the

Meccano Stand.

in the experimental tank housed
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The Story of Hoover Dam

I.—Taming a Great American River
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NEARLY 400 vears ago Hernando Cortez, the famous Spanish
adventurer who conquered the ancient Mexican Empire,
sent three ships northward along the west coast of the
country he had won, in search of the Seven Cities of Cibola which,
according to rumour, were fabulously rich in gold and silver.
Francisco de Ulloa, the commander of this expedition, failed to
discover any trace of these cities as he slowly made his way up
what is now known as the Gulf of California. Instead he en-
countered a raging tidal bore 36 ft. 1n height, that swept down
on his vessels when they were in water that was unexpectedly
shallow and surprisingly muddy, and
was compelled to sail southward in
order to avoild disaster. He sent a
message to Cortez with the story
of his faillure, and then rounded the
tip of Lower California on a voyage
from which he never returned. His
fate 1s one of the many unsolved
mysteries of the Pacific.

Although he did not know it
Ulloa was the first white man to
come into contact with the waters
of the Colorado River. The mud on
which he commented had been
brought down into the Gulf of
California by that river, which is now
known to be one of the most turbulent
in the world. Cortez did not abandon
his search for the Seven Cities of
Cibola, and although the members
of his next expedition were no more
successful than Ulloa, they revealed

the existence of the great river, and
one of them actually looked over
the rim of the Grand Canyon of the
Colorado, one of the wonders of
the world.

The name '‘Colorado’™ means

“1red coloured,” and was given to
the stream by these early explorers,
who were struck by the reddish
colour of its waters. It remained
comparatively unknown except to
hardy Spanish missionaries unti
little more than 100 years ago, when a
venturesome trapper followed 1ts
course from mouth to source, travel-
ling partly on foot and partly on
horseback. A fur trader was the

rocks, in turbulent whirlpools, or even in gigantic waterfalls.

The Colorado River has now been thoroughly investigated
and surveyed. It i1s 1,700 miles long, and its waters are fed by
streams flowing from the snow-clad mountains of the Central
Rockies. Passing into Arizona, the river enters a section 500
miles long, in which chasms thousands of feet in depth have been
scoured 1n the rock, which has been carved into fantastic shapes
by rain and frost. The mightiest of the canyons that distinguish
this region is the Grand Canyon, a mighty gash more than 200
miles long and some 12 miles wide, with almost vertical walls
that go sheer down to a depth of
a mile. This great chasm, and all
the other canyons in this region,
are steadily being worn deeper and
deeper, for the sand brought down
by the river remorselessly - scours
their rocky beds as 1t is carried
along swiftly by the current.

During 1ts passage through the
canyon region the general trend of
the river is westward, but it does not
escape Into the lowlands until after
1t has again turned southward to form
the boundary between the States of
Arizona on the east and Nevada on
the west. Its waters are then so
muddy that they have been described
as ‘" too thick to drink and too thin
to be ploughed.” Every month there
1s brought down from the rocky
country in the north sufficient silt
to cover an area of 105,000 acres to a
depth of 1{t., and the amount
discharged in a year 1s equal
volume to the whole of the earth
excavated 1n digging the Panama
Canal.

The Colorado River has been
bringing down silt at this rate for
ages, and millions of tons of the rocks
of which the Rocky Mountains are
built have been deposited i1n 1its
lower reaches. There the accumu-
lations of centuries have created a
gigantic delta, and the course of
the river across this is liable to
sudden changes when 1ts waters
are swollen.

At one time the Gulf of California

. =5 , A view from above of a model of Hoover Dam., The lake that will form . :
first to attempt to navigate a boat 23 ¥EW ¢ atchshaped structore will be 115 miles da lsagth. For the extended nearly 150 miles north of

down the river. His voyage was jjustrations to this article we are indebted to the ** Compressed Air Its present limits, and the Colorado
made 1n craft covered with buftalo Magazine,”” and Six Companies, Inc. entered 1t 100 Imlera south of its head.

skins, and was a succession of thrills,
but unfortunately several members of his party were drowned.
Further explorations, usually conducted at grave risk, extended

our knowledge of the river. One of the most remarkable of these
ventures was the vovage of the " Explorer.”” This vessel, under

the command of Lieutenant Ives of the United States Navy,
was navigated from the mouth of the river to the point where 1t

emerges from the tremendous canyons through which 1t flows for

nearly 500 miles at one part of its journey to the sea. 'lhere
the " Explorver ”” struck a submerged rock, but fortunately 1t was
possible to repair the damage, and she was able to return
downstream.

Subsequently Major J. W. Powell, a veteran of the American
Civil War, started from Green River City, Utah, on a voyage down
the river that completed its exploration. He launched his four
boats in May, 1869, and three months later arrived at a point
about 1,000 miles below his starting point after a hazardous trip,
in the course of which he lost two boats and four of his nine men.
These hardy adventurers must have had extraordinary courage
and tenacity, for day after day they faced the unknown at every
bend of the river, embarking without hesitation upon swift rapids,
knowing that these might at any moment terminate in dangerous

As the delta of the river grew, it
formed a jetty of mud that eventually cut off the head waters
of the Gulf, which were transformed into a lake. The region is
sub-tropical, and in the course of centuries the vast sheet of water
thus isolated has slowly evaporated, so that to-day the only
portion remaining is the Salton Sea, the surface of which is 278 ft.
below the normal level of the Pacific Ocean.

In this manner a great stretch of land was reclaimed from the
sea through the agency of the Colorado, and to-day 1t 1s known as
the Imperial valley. Its soil was crudely irrigated by the Indians
centuries ago, and has proved fertile when given an ample supply
of water.

By a strange irony the river subsequently became the chief
enemy of the land it had created. Part of the mud brought down
raised its own bed, and when its flood waters spread over the
surrounding country they overflowed into the Valley and drained
northward into the Salton Sea. 'The surface of this lake on
occasions has been raised as much as 70 ft. above its normal

level, and serious Imundations over wide areas have followed.

Since the beginning of the present century the flooding of the
Colorado River has become a very serious problem, for the Imperial
Valley has been changed from a desert into a garden by irrigating
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its parched but fertile soil, and its mild chimate has attracted
strawberries and other {ruits,

thousands of Settlers. Grapes,

and lettuce, peas and garden produce to the annual value of
These ripen earlier than In any

£20,000,000 are grown in it.
other part of the United
States, and the great possi-
bilities of the Valley as a
gigantic garden, providing
occupation for thousands of
people and fresh food on an
enormous scale for the
nation as a whole, made 1t
worth while to consider
harnessing the river In
order to prevent a repeti-
tion of the many disastrous
floods that have occurred
since the early settlers made
their homes in the valley.
The agitation for devising
means of taming the way-
ward river began more than
a quarter ol a century ago,
and has now been brought
to an end with the com-
mencement of great en-
gineering works to bring
the stream under subjec-
tion. The central feature of
this scheme is the provision
of a gigantic Dam, of
greater height than any

previous structure of
this kind, behind which

the flood waters of the river will be stored. This will put an end to ‘
the continual threat of the Colorado to destroy the towns and cities
of Imperial Valley and to ruin its industries. |
Hoover Dam will accomplish far more than this, however. |
Some of the water it is to store will be conducted across the country ‘

through pipe lines for drinking and
industrial purposes in  populous
centres ; part will be diverted into
irrigation canals for distribution
throughout the Imperial Valley, and
even farther afield: and further
quantities will be employed in the
generation of electric power on a
gigantic scale. No project of this
magnitude has ever previously beén
planned. The Dam itself will be of
record height, and it is expected that
the total expenditure on the works
to be carried out, ncluding the
digging of a great canal for the
distribution of irrigating water, will

walls nf the Canyon.

upstream for
width of eight miles.

Looking upstream in Black Canyon from a point high up on the Arizona Cliff. This view
shows the concrete plant, and a section of the railway built on a shelf constructed under the

mass of hard rock that is not readily eroded, and presents few
fractures or cracks liable to cause leaks or seepage.
what 1s known as a breccia, or tuff, and is the product of gigantic
volcanic eruptions millions of years ago.

The rock 1s

There i1s no hikelihood
of the repetition of any
volcanic action to-day, and
the district is tree from the
earth movements that atfect
parts of Calilornia.

The illustration on page
98 shows a plan of the
Dam as it will appear when
constructed. It 18 to be
built in the form of an arch
directed upstream, for a
retaining wall of this shape
offers the greatest resistance
to the prﬂs&:u’re of the water
held back by it. Its height
will be 730 {t., its crest will
be 1,180 ft. in length and
45 ft. in width, and at its
base it will be 650 ft. wide.
About 3,500,000 cu. yd. of
concrete will be employed
in building the Dam, which
will rest on bed rock at a
depth of 150 ft. below the
low water level of the river.

When the work 1s finished
the waters of the Colorado
will accumulate above the
Dam until they have formed
a gigantic lake extending

a distance of 115 miles, and having a maximum
This lake will be bounded by the sheer
walls of the canyons, and its basin will be large enough to contain
sufficient water to cover almost the whole area of England, or the
State of New York, to a depth of a foot.

It will be the largest of
man-made reservoirs, and will be
capable of controlling even the
turbulent Colorado, for its immense
basin 1s of sufficient capacity to hold
up two years’ flow of the river.
Hoover Dam 1s being constructed

by Six Companies, Inc., and the

engineers of this firm began to make
their preparations within a few days
of signing the contract i 1931.
Never before has so much preliminary
work been required in a scheme of
this kind. Black Canyon 1s 1n an
arid region, at that time populated
only by lizards and rabbits. The
only plants that flourish 1n the

be more than £30,000,000. Con- sandy soil are mesquites and cactus,
structional work began early In and the Canvon itself, hemmed in by
1931 and will not be completed sheer walls 600 ft. in height, becomes

until 1938.

When the decision to build a dam
was made, the first step was to find
the most suitable place {for the
erection of the wedge of concrete
behind which the surplus water
was to be stored until requred.
The site had to be 1in such a position
that the electric power generated
could readily be transmtted to
centres where it was in demand :
and in addition ample space had to be
available for the accumulation of an
immense volume of water on the
upper side of the structure. Eventu-
ally it was decided to begin work in
the Black Canyon, which practically
marks the seaward end of the canyon
region of the Colorado. The Canyon
itself 18 narrow, and i1ts walls are
very steep.

of the water.

The site for the Dam was only decided after an exceptionally
thorough examination of the rock on which it was to rest.
holes were bored to a depth of 557 it. below the low water level of
the river, and these revealed the presence of a tough and durable

The rock 1s not too hard to drill,
character, and can be depended upon to carry salely the heavy
loads 1mposed upon 1t by the weight of the Dam and the pressure

The crew of a '* Jumbo,” or drilling carriage, pointing their drills in
readiness for work at the heading of one of the four tunnels through
which the Colorado River was diverted io enable Hoover Dam to be built.

but 15 solid 1n

Trial

Califormia,

200 miles

a veritable inferno in summer. The
first task therefore was to provide
comfortable quarters in which to
house the families of the multitude of
workmen required. A site seven
miles from the river was chosen for
this purpose, and there a new city
with shops, banks and recreation
rooms has sprung up as rapidly as
any of the famous cities of the gold
rush days in California. Unlike those
of the mining centres of last century,
however, the streets of Boulder City,
as this rnp:dl}r -built centre is called,
are well paved and drained, and
adequate supplbes of water and
electricity are available. “The com-
munity already has telephones and
electric light and power, and lawns,
trees, flower gardens and a park add

comfort to the temporary homes of the builders of Hoover Dam.
The new city is not cut off from civilisation, for a branch ot the
Union Pacific Railroad has been constructed to it.

Roads and railways over which men, materials and machinery
could be transported from Boulder City to Black Canyon had to be
provided, and a transmission line had to be erected to deliver
electric power to the site of the Dam from generating stations in
distant,

The 'E'-.tEE:P (Continued on page 17H)



THE MECCANO MAGAZINE

VIIL..MANCHESTER

MJ’LNCHESTER differs from the other ports that have been
dealt with in this series in being an inland port. The
manner 1n which the disadvantage of its remoteness from
the sea has been overcome, and Manchester raised to the position
of fourth port in the United Kingdom, is a romance of engineering
and commerce.
Llhe earhiest that 1s known with certainty of the history of
Manchester i1s that there was a Roman settlement at the junction
of the rivers Irwell and Medlock. This important settlement

guarded the main strategical point on the military road between
Chester and York, but it

and watering of the town, the regulation of the water supply, and
the cleaning of the streets. At the Michaelmas meeting of the
LLeet a jury of householders appointed the officials who were to
be responsible for the government of the town during the ensuing
year. 1his form of administration continued until the town
received its charter of incorporation nearly 300 years later.

An old record gives an interesting glimpse of Manchester in
1600. " lhe people iIn and about the town are said to be in
general the most industrious in their callings of any in the northern
parts of the kingdom. ™The town is a mile in length, the streets

open and clean kept,

declined  after  the == : and the buildings good.

Romans withdrew from BN -’_ o, The trade is not in-

this country. S g AN ferior to that of many
There 1s no further

cities of the kingdom,

mention of Manchester chiefly

until about 500 vyears
later. By that time a
new settlement appears
to have arisen in the
locality, at the junction

y consisting iIn
woollen friezes, fustians,
sackcloth, mingled
stutls, caps, etc. There
are Dbesides all kinds
of foreign merchandise

of the rivers Irwell
and Irk, near the site
of the present
cathedral. It was
called Naen-ceaster by
the Saxons, and from
it has developed the

brought and returned
by the merchants of
the town amounting
to the sum of many
thousands of pounds
weekly.” The materials
known as fustians were

Manchester of to-day. worked from cotton
The settlement suffered wool 1mported from
greatly from the attacks Smyrna. Considerable

of the Danes, and in

quantities of linen varn
923 Edward the Elder,

were bought from the

having driven the Irish traders who regu-
Danes out of Mercia, 9 4 _ _ { L larly wisited the town,
built a fort at Thelwall, | . i T o o W | - S and this was woven
near Warrington, on ' T e, NI o I T L S [ AT and returned for sale
the south side of the . o= T el L e [ : AT in 1ts finished state.
River Mersey, and sent Between Manchester

Aerial view of Manchester deep-water docks. Mode Wheel Locks can be seen at the left-hand bottom
corner, and the dry docks are to the right. The illustrations on this and the opposite page are reproduced
by courtesy of the Manchester Ship Canal Company.

a detachment of
soldiers to repair and
garrison ' Mame-
ceaster,” in the neighbouring kingdom of Northumbria. |

At the time of the Domesday survey in 1086 the town appears
to have formed part of the Manor of Salford, but when the baronry
of Manchester was created shortly afterwards a separation was
eflected and Manchester came under the control of its own lord
of the manor, and began to make good progress. In 1227 the
lord obtained from Henry III the grant of an annual three days’
fair, to be held on " the vigil, day and morrow of St. Matthew,”
and 1t 15 known that by the close of the 13th century the town
had a weekly market, a cloth industry had been established,
and a court had come into existence. By 1301 or 1302 the burgesses
had so far advanced as to secure from their lord a charter similar
in its privileges to one granted by Henry III to Salford, con-
stituting that town a free borough. |

Manchester increased steadily in prosperity under the protection
of successive barons, and became an important centre of the
textile manufactures. The lord of the manor had the right to
tax and tol all articles brought for sale into the market of the
town, but although the inhabitants were thus imposed upon
for his benefit they enjoyed a considerable degree of self-govern- |
ment. lhe Court Leet, the first recorded meeting of which was
held in 1552, had nearly all the powers and functions now possessed
by municipal corporations, having control over the watching

and the sea lay ex-
tensive moss lands, and
as late as 1750 there
was no carriage road between the town and Liverpool, the seaport
from which goods for export were shipped. The riverway, in
those days fickle and unsatisfactory, was the best route to the
coast for both merchandise and passenger traffic; and it was
natural that as trade steadily increased the question of improving
the river for navigation began to be seriously considered.

The first record of efforts to improve the river route dates
back to 1697, in which year three or four locks were made and
some bends 1n the river were straightened out. In 1712 the
number of locks was increased to nine. Eight years later an
Act was passed authorising the formation of the Mersey and Irwell
Navigation Company to control the navigation between Manchester
and Liverpool. The Act gave the company wide powers in
respect to straightening the rivers, making cuts, building bridges
and developing highways. The tides of the Mersey were sufficiently
high to permit small vessels to reach Warrington, and the company
established a narrow through waterway by canalising the rivers
Mersey and Irwell from there to Manchester.

l'he textile machinery invented by Hargreaves, Arkwright and
others about the middle of the 18th century was responsible for a
great extension of the cotton industry. Manchester kept pace
with this growth, and became transformed from a country market
town into a great industrial centre. This development is shown




clearly in the population figures, which rose from 22,000 in 1773
to 182,000 in 1831.

During the two years 1759-1761 the Duke of Bridgewater's
canal was constructed by James Brindley, the famous engineer,
to enable coal to be
conveyed from the
Duke's estate at
Worsley to Manchester
to be sold. The canal
was maintained at one
level throughout, and
was carried over the
River Irwell at Barton,
about five miles west
of Manchester, by a
stone and brick aque-
duct 200 yd. long and
12 vyd. wide. The
centre portion of the
aqueduct consisted of
three  arches  with
sufficient headway to
allow the  largest
barges to pass under-
neath without lowering
their masts. The first

boat-load of coal
passed over the aque-
duct en route to
Manchester on 17th
July, 1761.

The canal soon
proved of great prac-
tical wvalue, as the

supply of coal was
then  becoming of
Increasing importance
owing to the growing adoption of steam power in the textile mills.
Its success encouraged the Duke to extend it westward from
Worsley to Runcorn, and there join it with the River Mersey by
means of locks. Brindley was re-engaged and entrusted with the

work, which was begun in 1762. He had many difficulties to
overcome. chief of which

was the crossing of rivers,
brooks and bogs; and it
was not until 1767 that the
entire length of the canal
to the upper part of
Runcorn was completed and
opened for trafic, The
flight of locks carrying the
canal down to the level of

until several years later.
According to a record left
by Brindley, “ the gates
were opened on December
3lst, 1772, when the
"Heart of Oak,’ a vessel
of 50 tons burden, for
Liverpool, passed through
them.” The cost of the
two lengths of canal was
£220,000, but the joint
undertaking in due course
yielded its owner an income
of approximately £80,000
per annum,

Many merchants who
objected to the excessive
charges of the Mersey and
Irwell Navigation Company
transierred their custom to
the new enterprise, and its
great success gave rise to
discussions as to the possi-
bility of making a navigable

waterway between Manchester and the sea. In 1825 a company
was formed that proposed to construct a ship canal 51 miles long
to enable ships of 400 tons to reach Manchester from the River
Dee, the canal level to be adjusted by means of 14 locks. Nothing
came of the project, however. Fifteen vears later Sir John
Rennie was consulted by Warrington and he proposed a canal
from the town’s Bank Quay to Runcorn, up which ships of not
more than o ft. draught would be able to proceed at neap tides.
He also advocated an extension of the canal to Manchester. A

Barton,
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Steamship approaching Eastham locks, on her way out to sea.

Barge passing through the aqueduct that carries the Bridgewater Canal over the Ship Canal at

The aqueduct is a swing bridge 235 ft. long.

still more ambitious scheme was put forward in 1840, when the
Mersey and Irwell Navigation Company were beginning to feel
the eftect of raillway competition. This scheme was for a canal
12 ft. deep, with six locks, and large enough for ships of from

400 to 600 tons. All

that was accomplished,
however, was the
widening and deepen-
mg of the river to
accommodate ships of
300 tons.
The idea of making
Manchester a port was
revived in 1877, when
the Manchester
Chamber of Commerce,
greatly perturbed by
the decline of business
In the city, expressed
the opinion that a
waterway capable of
bringing large vessels
to Manchester was
required. Hamilton
Fulton, a Jlondon
engineer, became In-
terested, and he pre-
pared models and plans
of a tidal waterway
that he submitted to
the Manchester
Chamber of Commerce
and exhibited on the
Roval Exchange. His
~proposals aroused

public enthusiasm, and

a provisional com-
mittee was set up that led to the formation of the Manchester
Ship Canal Company. The negotiations that finally resulted in
the construction of the Manchester Ship Canal began in 1882, and
in the following year the newly-formed company rejected Fulton's
plan for a tidal waterway in favour of one for a canal with locks
above Runcorn, prepared
by Leader Williams, who
subsequently carried the
work through and received
a knighthood for it. Much
opposition was encountered
before Parliament finally
sanctioned the project in
1885, and by that time the
prolonged legal negotiations
had cost the promoters
and their opponents roundly

£365,000,
A contract to construct

the canal was secured by
T. A. Walker, who figured
so prominently in the
making of the Severn
Tunnel. The canal was

planned to start from the
Mersey at Eastham, 354
miles from Manchester, and
there the first sod was cut
on l11th November, 1887.
When the work was at its
height as many as 17,000
men were employed, and
the mechanical egquipment
included 80 steam navvies
and dredgers. ‘lThe canal
was completed in sections,
and water was admitted
to the last section to be
completed, on 2nd Novem-
ber, 1893. The cost of the
work proved much greater than had been estimated, being about
£15,000,000.

The Manchester Ship Canal, together with the main dock system
at Manchester and the smaller systems at Ellesmere Port, Stanlow
and Runcorn, constitutes the port of Manchester. It was opened
for traffic on New Year's Day, 1894, and the claim to be the first
vessel to be registered in the new port was made by a ship aptly
named = Pioneer, and owned by the Co-operative Wholesale
Soclety. This ship arrived at the port on the opening day with a
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cargo of sugar from Rouen, and forestalled the other arrivals by

unloading on the same day. The canal was formally opened
by Queen Victoria on 21st May, 1894.
The entrance to the canal is on the south side of the Mersey,

at Eastham, six miles above Liverpool and 19 miles from the
Mersey Bar lightship. From Eastham to Runcorn, a distance

of 12 miles, the canal follows the southern fringe of the Mersey,
from which at places it is separated only by an embankment.
Eastward of Runcorn
the Mersey {ollows a
narrowing and erratic
course, but the canal
takes a more direct cross-
country route for 10
miles or so to Rixton
Junction, where it again
meets the Mersey. For
the next four miles to
the junction of the Irwell
and the Mersey it is a
canalised section of the
latter river, and from
that point the remaining
/4 miles follow the
course of the Irwell,
which was deepened and
widened to serve as a
portion of the canal.

lhe excavated depth
of the canal to Stanlow
s 30 ft., and from there
to Manchester 28 ft. The
general width of the
bottom is 120 ft., but at

the approach to locks
this figure is exceeded,
while 1n the rock cuttings
the course of the canal
15 somewhat narrower. The Bridgewater Canal crosses over the
Ship Canal at Barton, where Brindley’s historic viaduct has been
superseded by a movable aqueduct designed to permit the passage
of large vessels along the Ship Canal. The aqueduct is a swing
bridge revolving on a central pier, and is built in the form of a
trough 1n order to carry the barge canal. Delays would occur on
both waterways if the trough had to be emptied and refilled each
time the bridge was opened for Ship Canal traffic, and it is therefore

swung full of water. This is achieved by a system of gates that
close the ends of the trough

One of the floating pneumatic grain elevators bei
by A. Phillips,

towed to a berth at Manchester Docks. Photograph
shton-under-Lyne.

direct connection by locks with the Ship Canal; and at these
points a large amount of trans-shipment business for the Potteries
1s handled. Partington, 27 miles from Eastham and nine from
Manchester, is an important coaling point and is provided with
modern coal-tips; and there 1s also a new wharf and lay-by
to serve the re-modelled works of the Lancashire Steel Corporation.
The Dock Estate at Manchester covers an area of 4064 acres,
including 120 acres of water space; and there are more than 54
miles of quay. The four

docks for ocean-going
vessels range 1In size
from 850 ft. long and

225 ft. wide to 2,700 {t.
long and 250 ft. wide.
Beyvond these lie four
smaller docks averaging
over 600 ft. i1n length
and 150 ft. 1n width,
used for coasting vessels.
The largest dock, known
as No. 9 dock, has
berthing  accommoda-
tion for 10 large vessels,
and their cargoes can
be transferred between
ship and transit shed,
rail and road vehicle
simultaneously, by
means of quick-working
electric cranes. Under
the quays of this dock
are subways containing
electrically-driven end-
less belts for carrying
grain in bulk at a great
pace to the grain ele-
vator that stands at the
head of the dock, and 1s
capable of accommodating 40,000 tons of wheat or other cereals,
in 341 separate storage bins. By means of these conveyors six
vessels in this dock can automatically unload their cargoes of
bulk grain into the grain elevator simultaneously at the rate of
900 tons per hour. While they are doing this the vessels can also
discharge their general cargo into the ferro-concrete sheds, up to
five floors in height, that run 1in a half-mile series along the quay.
Another grain elevator of equal capacity and comprising 268
separate storage bins is situated on the Trafford Wharf, on the

opposite side of the canal

d — =

and the abutting ends of the

to No. 9 dock.
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canal.  The aqueduct i1s | ) | The floating plant at the
230 ft. long, 23ft. 9in. : v WORSLEY // / o Il Manchester Docks includes
wide and 33 ft. high, and N i LEIGH .- AR S T ER two pneumatic grain ele-
s turned by hydraulic ;_.-"" \ 7 ek Ef:f;: o . vators, each capable of
machinery operated from a 7 : .ﬁ} 3 discharging at the rate of
control tower on the central 5 Y HELENS =T Py 250 tons per hour; a
pier. ) P g & L ontoon sheers capable of

Lhe levels of the several {/ __ f f' o 23 ' ﬁealing with weights up to
sections of the Ship Canal ' ; wnnw-smr& | ghl® e 250 tons, with a lift of
arc maintained by locks, o JCALUATGHEORD e CHEADLE 21 ft.; six pontoons each
and four locking systems at o {ALTmm:HAM of 800 tons capacity, and
Latchford, Irlam, Barton -y ! numerous lighters. The
andl Mode Wheel respec- " peHGaRE- A army of cranes at the docks
tively raise the canal a Vs == - includes some 150 electric
total height of 58 ft. 6 in. ELLE;EH o =¥ Yo\ e " - cranes for dealing with
The Eastham locks are PORT 3 & general cargo; mnumerous

tidal, and when the incom-

portable steam cranes for

__ I I -

ing tide of the Mersey equals
the level of the water in the
canal at Eastham the lock gates there are opened and a free
passage for shipping exists up to Latchford. Each locking system
consists of two locks, the larger 600 ft. long and 65 ft. wide, and
the smaller 350 ft. long and 45 ft. wide. The larger lock at
Eastham is an exception, being 80 ft. wide.

Working eastward the first point of importance is Ellesmere
Port, three miles above the canal entrance. There the company
have built a new wharf and transit shed and provided modern
equipment, including up-to-date coal conveyors. Two miles
above Ellesmere Port is Stanlow, which has been made an important
ol-importing centre. Specially designed and equipped oil docks
have been built, and the principal oil companies have erected
storage plant with a total capacity of over 300,000 tons, or more
than 80,000,000 gallons. The total oil tankage on the Ship Canal
exceeds 130,000,000 gallons, and Manchester is now the second oil
port 1n the United Kingdom.

Farther up the canal are Weston and Runcorn, important as
the twin terminals of two inland canal systems, both of which have

Map showing the course of the Manchester Ship Canal.

with a main hoist capable of lifting anything up to 60 tons.

heavier lifts, and a floating
and self-propelling t::ra:l[le
n
addition there are six electric grab cranes with Priestman grabs,
and a hydraulic coaling crane for manipulating 12-ton wagons.
The 29 warehouses are equipped with movable overhead gantry
cranes, while on the roofs of the 40 transit sheds are roof cranes and,
inside these spacious buildings, *‘ jiggers "’ innumerable.
Eighty-five miles of permanent way are laid down within the
dock area, and connect with every berth, transit shed and ware-
house, facilitating quick discharge of goods from any point on
the docks to any part of the United Kingdom. Within a short
distance of the docks are three junctions with the main line railways.
The Ship Canal Company own 74 locomotives, which are used to
carry out the vast amount of shunting on the Dock Lstate, and
close upon 2,500 wagons are kept busy on transfer of goods within
the dock area.
This great inland port provides the nearest shipping point for
the cotton, textile, coal, chemical and engineering industries of
Lancashire : the West Yorkshire woollen (Continued on page 135)
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HE climbing of mountains as a sport originated in Switzerland. that this consists chiefly of great granite precipices they reached a
There is little doubt that some of the Alpine peaks were height of 20,343 ft. Some of the party continued the ascent and
climbed in the 14th century or earlier, but the details of these pitched another camp about 1,000 ft. higher. On lst September
ascents are very meagre, and leave a good deal of doubt as to what two of the Swiss, followed by three of the porters, were descending
was actually achieved. Possibly the first really authentic ascent to the lower camp when the first two porters slipped in crossing a
was that of Mount Aiguille, near Grenoble, in 1492. Since that snow-covered slope, and dragged the others down with them. The
time the great peaks of the Alps have been conquered one by one, mishap started a fall of snow, and the party, with the exception of
and the exploits of such men as Edward Whymper have passed one of the Swiss, were buried and suffocated in the ensuing avalanche.
into history. Other notable attempts to reach the summit of Kanchenjunga
So much has been written about Alpine climbing that many were made in 1929 and 1930. The first of these expeditions
people are apt to overlook climbing achievements in other parts of consisted of a party of Bavarian mountaineers led by Dr. Paul
the world. Many great mountain ranges provide climbing possi- Bauer, and the attempt was made by way of a great spur that
bilities superior to those of the Alps, projects north-east from a ridge of

the mountain. Extraordinary diffi-
culties were encountered, and camp
sites had to be created by cutting
caves in the solid walls and ridges of
ice. The party reached a height of
24 472 ft., when bad weather set in
and made further progress impossible,
and they were compelled to return.
The attempt in 1930 was on a much
larger scale and was made by the
so-called International Himalayan
Expedition. The mountaineers were
led by Professor G. O. Dyhrenfurth,
of Zurich, and included five Germans,
three Englishmen, two Swiss and an
Austrian. The Maharaja of Nepal
gave the expedition permission to
pass through that closed territory,
and they then tackled the great
north-west ridge of the mountaimn.
After a long and slow climb they
reached a height of 21,000 ft., but
the impossibility of finding any
suitable camping site higher up the
exposed ridge, and of getting the
porters and supplies nearer the
summit, compelled them to abandon

the attempt. |
The failure of the Bavarian effort

in 1929 did not deter those concerned,
and they returned to the aftack in

the summer of 1931, again selecting

the formidable north-east spur as the
scene of their endeavour. Successive

camps were established as the party
progressed steadily upward, and
camp seven was pitched 18,565 ft.
the above sea level. Climbing had now

but the efforts of mountaineers have
been severely handicapped by trans-
port difficulties. It is a simple matter
for climbers to arrive at a suitable
point for commencing the ascent of
an Alpine peak, but in order to reach
a convenlent base from which fto
tackle the great peaks of other lands,
elaborate and costly expeditions
are often necessary.,

This has been the case with the
attempts made 1n recent years to
reach the highest point in the world,
the summit of Mount Ewverest,
29 000 ft, above sea level. Members

of the Houston Mount Everest ex-
pedition flew over the mountain on
3rd April last, as described in the
September 1933 “M.M.,”" but the
summit has never yet been reached
by climbers. The great trouble 1s the
rarified atmosphere that exists at
such a great height and makes even
the shghtest muscular exertion ex-
tremely laborious. There is little
doubt that the peak will be con-
quered sooner or later, however,
and in the meantime courageous
attempts have been made to reach
the summit of Kanchenjunga, another
Himalayan peak only slightly lower
than Everest.

Kanchenjunga, 28,146 ft. high, is
the third highest mountain in the
world and the loftiest peak in the
Singalela range, one of the two

principal ranges in the Eastern
Himalayas, which in turn are only  Members of the 1931 German Kanchenjunga expedition negotiating

a part of the vast mountain region north-east spur of the mountain. Photo courtesy ** The Times." become very difficult, rockslides,
between India and Tibet. A wonder- avalanches and continuous rain
ful view of the great mountain can be obtained from Darjeeling, a making the task almost impossible. The rain obliterated the paths
hill station 45 miles distant that is a convenient base for climbing that they cut at the cost of much energy, and as conditions became
expeditions ; and the magnificent panorama of mountain scenery worse the health of some of the party began to fail. The task of
that can be seen from there is one of the great sights of the world. cutting a path through the ice proved so difficult and exhausting
1lhe twin peaks of Kanchenjunga tower above a majestic line of that an intermediate camp was pitched at 19,680 ft., just over half
snowy summits including not less than seven other peaks rising way to the site of camp eight. The accompanying illustration
above 22,000 ft. and none below 15,000 ft. These mighty peaks are shows this ridge camp, situated on a tower of rock rising from a
both forbidding and alluring in their massive isolation, and they level section of the mountain spur. After many days of tremendous
have been very little explored. They rise from the plains much toll camp eight was pitched at 20,560 ft.
more abruptly than the Himalayan ranges in the north-west of India The difficulties experienced so far were eclipsed by a fatal accident
and the Punjab, and the upper portions of Kanchenjunga are that occurred after the ascent was resumed. A member named
more precipitous than those of Mount Everest. Schaller and one of the porters lost their foothold while traversing
In 1899 an expedition led by Dr. Douglas Freshfield journeved a steep ice gully, and fell to a glacier more than 1,000 it. below.

round Kanchenjunga, and the observations they made and the data

This tragedy, coming after weeks of almost desperate struggle
they collected gave geographical science its first real knowledge of

against great odds, thoroughly disheartened the expedition and

the mountain. The first attempt to reach the summit of they returned to camp six. During the ensuing week they revived
Kanchenjunga was made in August 1905 by a small expedition that their determination to accomplish the task they had set themselves,
consisted of three Swiss mountaineers and their porters, under the and seven days after their return to the camp five of them, with
leadership of an Englishman named Aleister Crowley, and ended in porters, again began the ascent of the mountain. The remainder
tragedy. The expedition set out from Darjeeling and headed for of the expedition were too ill to accompany them.

the south-western face of the mountain, and in spite of the fact Just over a fortnight later the five climbers (Confinued on page 175)
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Exploring Underground in the Mendips
Marvels of Wookey Hole and Gough’s Caves
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AVES have a remarkable fascination for almost every one of us.
This is due no doubt to a variety of causes, but the pre-
dominant one is the sense of weirdness and mystery inspired

by the gloomy depths.
Prehistoric Man must
have regarded caves with
superstitious awe, but
the necessity of finding
shelter from weather
severifies and  from
prowling animals made
him conquer his fears so
far as to establish his
home in the outer
regions of caves. It 1s
evident also that bolder
spirits ventured to ex-
plore the deeper recesses,
for primitive rock draw-
ings and carvings are
found in caverns situated
far underground. In
some cases 1t 1S 1mpos-
gible to reach the places
where these prehistoric
artists worked except
by boat on an under-
ground river or lake.

Caves are to be found
im  practically every
country in the world, but
the most famous and
extensive underground caverns have been scooped out of vast
beds of limestone rock by the action of water containing a small
proportion of carbon dioxide, derived
from the atmosphere during the fall
of the water as rain. This solution
is weakly acid, and as it penetrates
through limestone it transforms this
insoluble material into calcium
bicarbonate, which 1s soluble In
water and therefore 1s carried away,
leaving cracks and hollows that in
time are enlarged into wide passages
and gigantic caverns.

The process is remorseless and
continuous, and cave systems of
almost incredible size have been
created. Mammoth Cave in Kentucky
contains no less than 256 known
avenues with a total length of 152
miles: and 1in New DMexico and
elsewhere there are enormous caverns,
not yet fully explored, that eventually
may prove to be still larger. All of
them abound in wvast halls in which
are fantastically carved columns of
limestone, either suspended from the
roof, when they are called stalactites,
or rising from the floor, when they
are known as stalagmites.

In limestone caverns through
which water is still flowing these
columns are growing, for the water
dripping from the projections in the
roof and falling on the floor loses a
proportion of 1ts carbon dioxide, and
insoluble limestone is again formed.
Fach drop contributes a microscopic
amount of this material to the
stalactites and stalagmites already
existing. These very slowly become longer and thicker, and
in the course of time form continuous columns from roof to floor
that steadily increase in size.

The underground river in a gigantic cavern in Wookey Hole,
away and reaches Wookey Hole after a tortuous passage through caves and tunnels.

‘*‘ Niagara Falls,"’ one of the most remarkable formations in Gough's Caves.

During the thousands of yvears that have gone to the formation
of many of the stalagmitic formations in caves, these have been
built up 1nto astonishing shapes as the direction of the flow of
water has changed. Some
have grown into delicate
threads and ribbons and
then the flow of water
has been diverted from
them. In other cases,
the action of water for
countless centuries has
built up the formations
into gigantic masses that
might have been shaped

by a superhuman
sculptor’s chisel. When
seen 1n the deceptive

light of the magnesium
flare, these formations
have stirred the imagina-
tions of wvisitors who
have penetrated into the
depths of the caves, and
have been given fan-
tastic names to mark
their resemblance to
famibiar things. To add
to their beauty, many
of them are coloured,
owing to the presence
in the water flowing
over them of coloured
i compounds of the metals 1ron, copper and manganese.

In Great Britain there are many famous limestone caves under
the mountains of the Pennine range
in Yorkshire and Derbyshire, near
lorbay in South Devon, and in
Somersetshire. lhe Somersetshire
caves are particularly interesting.
They lie in the Mendip Hills, where
the beds of limestone in which they
have been formed are steeply inclined
along the side of a great arch, the
crown of which has been completely
worn away in past ages. They are of
areat antiquity; Iindeed, there are
many ndications that cave systems
created millions of years ago were
choked up by the deposition of other
rock-forming material, and afterwards
re-formed when water again began
to penetrate into them.

One of the most famous of the
caves of this district 1s Wookey Hole,
from which springs the River Axe.
1he water of this stream wells out
from the foot of a clif in a ravine,
but no entrance to the wonderful
cave system from which 1t comes
can be obtained that way. At a
shghtly higher level there is an open
cave mouth, however, and on passing
through this the visitor finds himself
In a spacious chamber. Man seems
to have discovered this place of
refuge 1n very early times, for abund-
ant traces of 1ts occupation 1n every
stage of British culture have been
discovered, and similar finds in other
parts of the district show that the
caves of the Mendips were the
homes of a large and industrious settlement.

It 1s not surprising that Wookey Hole itself should have been
chosen as a dwelling place, for it 1s easily defensible. The entrance

The water burrows into the hills three miles



can only be approached by a path wide enough for one man, and
attack from above 1s 1mpossible, as the clifft overhangs the cave
mouth. Assaillants who did succeed in reaching the entrance
would be unable to burn or smoke the inhabitants out, for the
immense extent of the passages behind the great hall ensures
ample ventilation, and the recesses of the cave are large enough
to hide the occupants
in sudden emergencies.
Even lack of water, the
traditional cause of the
surrender of many 1m-
pregnable fortresses,
would not trouble those
confined to the cave by
enemies, for engineering
operations on an un-
precedented scale would
be necessary in order to
stop the flow of the river
that runs through 1it.

The course of the
waters flowing through
Wookey Hole 1 an
amazing revelation of
underground happen-
INgs. There are no
streams along the sides
of the Mendip Hills,
Instead, the district is
full of springs, because
the water falling upon
the heights makes its
way into the limestone
and only comes to light
again  after  passing
downward through the
caves that honeycomb
the hills. In dry weather little water may be seen in the upper
holes and chambers in these cave systems, but after heavy rainfall
streams trickle 1n all directions. Many of the traverses or narrow
passages are full of water and impassable, and the depths of the
hills resound with the roar of great underground waterfalls.

In many cases the water flows several miles underground before
emerging from springs and the mouths of low level caves. The
source of the river Axe. which flows
from Wookey Hole, has actually been
traced to Eastwater Swallet, on the
top of the Mendips three miles away.
Eastwater Swallet i1s only a tiny hole,
scarcely large enough to give shelter
to a fox, where a tiny brook disappears
from view. The opening has been
enlarged and intrepid explorers
armed with ropes and ladders, and
provided with magnesium flares and
candles, have traversed the maze of
passages below 1t to a depth of 650 ft.
below the surface. They have made
their way down great slopes on which
lie shattered rocks of all shapes and
sizes, crawled through passages only
a foot or two in height, lowered
themselves down narrow shafts, and
even passed through heavy waterfalls
in efforts to find a way to Wookey
Hole. Their efforts have been in vain,
for they have never been able to get
within two miles of the famous cave.
The lower passages and caverns
probably are full of water, and it
seems likely that for this reason they
will remain unexplored unless, per-
haps, thousands of years hence,
climatic changes convert the district
into a desert.

Many parts of Wookey Hole have
been opened up to visitors, whose way
through the chamber known as the
Witch's Kitchen and other halls
beyond it has been made infinitely more easy than it was to the
pioneer explorers; but above there remains an immense range
of caverns that are bevond the reach of any but the most
experienced cavemen.

1o many wvisitors the evidence of the occupation of the cave by
prehistoric man will be of special interest. This evidence has been
obtained by digging through the soil that has accumulated on the

An underground “‘ river '' of glislenin

deposited from water
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white limestone in the Mendip Hills. The limestone has been slowly
owing through one of the grottos of Gough's Caves,

The Fonts, a wonderful natural cascade in Gough's Caves.
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floor. The upper layer, about 18in. in thickness, yielded only
a few relics of comparatively modern times. Below it is a shallower
black layer of soil that was deposited in Roman times, and in this
coins and fragments of pottery have been found. Still further
down 1s so1l containing wood-ash, remains of the fires of the Celtic
peoples who lived in the cave before the Roman invasion, and many
of their belongings that
were cast aside, or left
in the cave, and slowly
becam<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>