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Lut from the solid with 144 in, deck, lined for
ACE planking. Hull in two colours with

painted mast and spars. Strong ,
waler cord lines and white linen sails secured and 3 6
lashed, and Olled with running lines.
Fost 6d,

A real vacht
with hollow hull

WHITEWINGS v oo

linen sails. Deck 204 ins. long, fitted with mast and bowsprit and
both detachable. Watercord running lines and

strong while sails. Hull finished two colours fitted 8,6

with a welghted keel and automatic running rudder.

Fast 9d.

The best boat of all —a wonderful
SEAGULL plece of work for the money.
Hollow hull, beautifully cut and
(nished, and Htted with weighted keel and running rudder. The

white sails filted to detachable mast and bowsprit

bowsies on strong waler-cord running lines. A
beautiful sailer and a fine plece of value.

can be sel according to any wind, and are held by 1 5’
o

okl 94
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See her swinging down the pond, with every
stitch of canvas straining to increase the pace.
See her reel slightly under a sudden ‘'’ roger '
and then gather up and away in sparkling
effervescence. A Hobbies yacht provides hours
of such sport—great fun in any wind, with a
boat of which you can be proud. They are well
cut and finished in bright waterproof enamel ;
they will not topple or sink, and are fitted with
detachable mast so you can carry and pack
them the more easily.

Every boat you see will not always sail, Hobbies Boats are
carefully built, properly fnished, and guaranteed to sail In
almost any wind. When yvou buy an unknown beat you cannot
be sure of good results. But with Hobbies name behind these
vachts yvou are sure of good value, and a sound article. All
good stores and toyshops should have them, but don’t be put
off with any other kind if they have not Hobbies. Ask them
to get one for vou or send direct yourself te Hobbies.

FREE

]
ﬂﬁ&& lq oqs ' A neal hwille wallet
. ﬂ'_i'r thése hoats and

of steam lawnches

- will be seni to any
l nm WM Meccano Boy send -
d * tHg a postcard o

Dereham as helow.

OBTAINABLE FROM :—

Gamages, Harrods, Whiteleys, Selfridges, Hamleys, and Barkers * C. Lucas and Bunneys
(Liverpool), Beales (Bournemouth), Bateson (Blackpool, Dixon (Dublin), Pantoys
(Cheltenham), Hobbies Branches at 65, New Oxford 8t., W.C. ; 147, Bishopsgate, E.C. ;
79, Walworth Rd., S.E.; 326, Argyle St., Glasgow ; 10a, Piccadilly, Manchester :
Ba, High St., Birmingham ; 214, West 8t.,, Sheffield ; 8%a, Woodhouse Lane, Leeds ;
25, Bernard St., Southampton ; 68, London Rd., Brighton. Or direct, post extra, from

HOBBIES LTD. (Dept. 96), DEREHAM, NORFOLK
CANADIAN DEPOT : : 385}, YONGE STREET. TORONTO
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NEXT MONTH: “WORLD'S LARGEST SUSPENSION BRIDGE.” READY: 1st AUGUST (PRICE 6d.)
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“1f 1 were Editor of the "M.M.”

[ have been studyving the results of the recent competition,
in which my readers were invited to send suggestions for improving
this Magazine, the idea being for competitors to suggest what
alterations (if any) they would make if theyv had the happy task of
editing the “AM.M."

Apparently none of the entrants would make anv drastic changes,
the bulk of suggestions being for either an increase or decrease in
the space devoted to certain particular subjects. Whilst from
one point of view this 1s very pleasing, it is not—on the other
hand—very helpful. 1t 1s obvious, for instance, that those readers
who are very keen on af*rnplan-:ﬂ and nnt greatlv interested in
railways, would, if Editors of the “M.M.,” fill the Magazine with
Air News and descriptions of aernp]aneq to the exclusion of all,
or almost all, railway articles. When the boot is on the other
foot the Eitl.]:ll'iﬂﬂ 18, of course, the reverse.

Much of the crniticism and suggested improvements were made
from this point of view, and where there were a hundred readers
in favour of a decrease in railway matters, another hundred were
equally as strongly in favour of an increase in the same subject.
The same remarks apply throughout to almost every subject
dealt with in our pages, and I am forced to the conclusion that the
magazine is most acceptable in its present form to the majority
of rf:':aflerﬁ,

Suggestions for New Articles

Among the new subjects suggested are Wonders of the Heavens,
A Tour Round the World, Nature Study, Hygiene, Fishing,
Swimming, and Sport. Articles on Lhemlatr}r and Conjuring also
seem to be in demand.

It would almost seem that some of the would-be editors have
been peeping into the drawer where I keep my programmes of
future 1ssues, for several of these subjects have since been, or
shortly will be, included in our pages. Astronomy, for instance,
is covered to a certain extent by our recent articles on the Eclipse

of the Sun, and Nature Study we have dealt with on more than one
occasion. In our August issue I hope to commence a series of
most interesting articles by Mr. Irank Hornby, describing his
recent trip round the world. Iishing and Swimming have not
vet been dealt with and they seem to be subjects that should be
of general interest, but before including them I should be glad
to hear from anv other readers who would be interested in articles
on these lines.

I mayv say that I am always pleased to receive letters from myv
readers, especially when such letters ofter helptul criticism regarding
the "M. M. It 1s very easy to criticise but general criticism
1S not always helpful. What is wanted is “ constructive criti-
cism "—that is, helpful criticism. Instead of writing to say *I
do not hke this,” or ' I do not think that should be included,” i
1s more helpful to an editor to learn why the subject is not liked or
why 1t should not be included and what should be substituted
and why. Any such letters should be addressed to me and
marked in the top left-hand corner " Editonal Suggestions.”

In the voting contest for the most popnlar articles that was
arranged about the same time, 1t was interesting to note that
Mr. C. ]. Allen’s articles on ** Famous Trains "' came out at the
top of the list. The second on the list was the series ** Exploring

the Arctic,” and third and fourth, in respective order, were
" Famous Engineers ' and " The Conquest of the Air.”" From

what my many readers have told me in their letters during the
past six months, 1 think that hist 1s fairly representative of the
general opimon,

ﬁ Editorial Ofhce :t"—;
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Romance of Business

Of the many manufacturing romances surely that of the Ford
motor-car will go down in history as being one of the most wonderful.
lkveryone knows the story of how this great undertaking came -
into being ; of the innumerable difficulties in the way of Henry

Ford ; and of how he overcame them. It was recently announced
that on three occasions in the last three years Mr. Ford has received
offers of £200,000,000 for his business, and each time he has refused
to sell | The fact that these offers have been made has been dis-
closed by the Wall Street banker who submitted them, Mr.
Ford laughed at him, he said !

Mr. Norval Hawkins, formerly sales manager for the Ford firm,
and often called " the world’s champion salesman,’”” has stated
that the Ford profits in the period from the organisation of the
company 1n 1903 to 1919 were over £38,000,000. He stated that
Mr. Ford frequently told him that even selling cars at a profit only
of £2 each he could make all the money he wanted.

It has often been said that a person or firm cannot prosper
without helping other people to prosper also. In the case of
the IFord Company, this 1s borne out by the fact that one agent
alone (in Rhode Island) made as much as £1,000,000 !
| All of which are very amazing figures and ' give one furiously
| to think!["

Sharp Eyes at the “ Pictures”

I wonder how many of my T'LE.{ILl*b have detected techmecal
errors when wvisiting “ the pictures.” As a rule, pictures are so
well produced and so carefully thought out that one must have
very sharp eves and quick intelligence to find any faults. Yet
there are times when the producer is badly at fault in some small
mmattention to detail, as, for instance, in Douglas IFairbanks
" Thief of Baghdad ""—a wonderful film that almost out-does the

magic of Maskelyne., Here a cart-horse 1s used to represent

Pegasus, the winged horse, whereas, of course, an Arab should

most certainly have been used for this flying steed. 1In the film
“The Amateur Gentleman,” a splendid story by Jeffery Farnol
dealing with the time of the Georges, one of the actors who takes
the part of Jasper Gaunt is seen wearing an aggressively modern
wrist watch ! Then again in "Dy, Jekyll and Mr. Hyde,” the police
carry ' bull’s-eyes,” and in the * Sea Beasf,”” a man performs an
impossible achievement 1in swimming out to a whale and calmly
inserting a harpoon in its side !

I shall be glad to hear from any of my readers who notice such
discrepancies, and to the reader who sends in the lnngest list bv
31st I’}Fcemher next, I will send .a copy of my lw:::-::nh - Engineering
for Boys.” Mark wvour envelopes " Cinema " in the tnp left
corner and t*"-i:pliltn briefly but clearly the errors you detect. There
must be quite a lot actually, but as I have said above, their detec-
tion is only brought about by sharp eyes and quick intelligence
and 1t 1s with a view to encouraging the use of these desirable
qualities that 1 am arranging the little contest.

Eclipse of the Sun

As mentioned on this page last month, we are not able to publish
an account of the eclipse in this issue, because we commence
printing the “"M.M." about the middle of the month prior to
publication. The present issue, therefore, was actually printed
off before the eclipse took place.

1f the weather was favourable and 1f good observations resulted,
we shall give some account of the event in next month's 1ssue, and
we shall endeavour to include the results of the special competitions
that we arranged in this connection. 577
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Y BEING TOWED THROUGH A LOCK -PANAMA CANAL .

1L.—MANCHESTER SHIP CANAL

RITISH canals of the ordinary type have fallen
on evil days and their fate provides a very striking
example of the manner in which one means of

transport succeeds another, by reason of its cheapness,

its speed and general
convenience.

Canals came into be-
ing as a result of the
failure of the roads to
meet requirements. At
the time when James

different footing, and that is the ship canal. The
essential difference between the ordinary canal and a
ship canal lies in the fact that the former is only capable
of carrying barges, whereas the latter can be traversed
by large ocean-going
steamships. One of the
most successful ship
canals 1s that which
brings great steamships
into the heart of in-
dustrial Lancashire and
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Brindley, the first ;} o 4 “ places Manchester in
English canal engineer, WARRING the position of a sea-
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promunence, the road
system of the country |
was in a condition such ' >
as we can hardly realise
to-day. Many roads
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Origin of Manchester
Ship Canal

The Manchester Ship
Canal virtually grew out

that provided the only = —
connecting link between towns of considerable import-
ance were difficult to traverse in the summer and during
the winter months were either impassable, or at any
rate extremely dangerous. At this period the trade of
the country was making appreciable headway and
It became apparent to all thinking people that some
alternative means of transport must be found.

The wvarious rivers of the
country provided considerable
possibilities, and slowly the
public began to realise that the
solution of the problem lay in
the improvement of these rivers
and m the cutting of artificial
waterways to connect one river
with another and thus bring
inland towns into direct con-
nection with the sea. From this
time onward one canal after
another was cut, and for a long
period of years these waterways
flourished exceedingly. Then
came the raillway, and with it the
beginning of the end for canals.
Year by year, as the railway system of the country
extended and developed, less and less traffic was borne
by the canals, and to-day many of them are almost
derelict, such as the Kennet and Avon canal, which the

Courfesy!

Great Western Railway would like to give away ! |

There is one type of canal, however, that stands on a

Brindley's Aqueduct at Barton

of a wvisit of the third
Duke of Bridgewater to France. While on his travels
the Duke was greatly impressed by the Grand Canal of
Languedoc, and the idea occurred to him that it might be
possible to cut a canal by which the coal found on his
estate could be readily conveyed to Manchester. The
more the Duke thought about this idea the more en-
thusiastic he became, and in 1759 he obtained from
Parliament powers to cut a
canal from Worsley Mill eastward
to Saltord, and westward to
Hollin Ferry and the Mersey.
I — His next step was to consult
A (0 Vol  James Brindley in regard to the

G AN ES y 1n regard to

e I best method of construction.
- The original scheme had been
to carry the canal by means of a
series of locks down from the
level of the coal mine to the
River Irwell and up again on the
other side to the proposed level.
- Brindley did not favour this
[Manchester Ship Canal Co. Eﬂhﬂiﬂi‘, hﬂ“'ﬁvﬁf, and recom-
mended that the canal should
be carried right over the river and
maintained at one level throughout. This was a bold
proposition, quite beyond anything previously attempted
in  England, but ultimately Brindley succeeded in
convincing the Duke that this scheme was the best for
the purpose. After some difficulty Parliamentary

sanction to the revised plan was obtained.



THE MECCANO MAGAZINE 579

Brindley found his scheme ridiculed on all sides and
openly regarded as the i1dea of a lunatic. The proposed
aqueduct was nicknamed his “‘ castle in the air.” Criti-
cism did not hinder the work, however. A stone and
brick aqueduct
200 vards m o ' ' TR T T YR
length and 12
yards i width
was buwlt to
carry the canal
over the River
Irwell, a tribu-
tary ot the
Mersey, at a
point about five
miles west of
Manchester.
The centre por-
fion consisted
of three arches,
the underside of
which was 39ft.
above the
river—sufhcient
to allow the
largest barges
to pass under-
neath without
lowering their
masts.

The project was successiully carried out and the first
boat load of coal passed over the “ Barton Aqueduct
en route to Manchester on 17th July, 1761. For a
long time the “ castle in the air ¥ was regarded as one
of the wonders of the country and people from far and
near visited it, awed by the spectacle of one boat passing
safely over the top of
another.

The canal soon proved
of great practical value.
[n Manchester, then a
small but rapidly grow-
ing town, regular sup-
plies of coal were re-
ceived from the Worsley
coalfield and retailed at
33d. per cwt. against
the old price of 7d. per
cwt. What a contrast
to present-day prices !

Linking up with the Sea

Encouraged by the
success of his canal the
Duke decided to con-
struct a second one,
this time extending
westward from the
existing waterway to
some point of junction
with the river Mersey.
He would then have a
means of shipping raw _
materials of trade tfrom Liverpool to Manchester at a
cheap rate, and of initiating what he felt would become
a highly profitable enterprise. Accordingly Brindley
was re-engaged, plans were duly drawn up and after
some opposition had been overcome the consent of Parha-
ment to the scheme was obtained on 4th March, 1762.

Courtesy]

Barton Aqueduct as it is to-day, with Road Bridge (open) in foreground
(From the Editor's Book ‘' Engineering for Boys,”' by permission of Messrs. T. C. & E, C. Jack, the publishers)

The new project presented a host of difficulties not
met with in the making of the Worsley to Manchester
length of canal, chief of which were the crossing of
rivers, brooks and bogs. Sale Moor was the worst bog,

as there the
' bottom was of
- quicksand. This

ditficulty was
 comparable
with that faced
by George
Stephenson
some 60 years
later when he
undertook to
lay a railway
across Chat
Moss. Brindley
again favoured
a ‘dead level’
canal, concen-
trating all the
necessary locks
at Runcorn, the
point chosen for
leading the
canal i1nto the
Mersey.

Five  years
later the entire length of the canal to the upper part of
Runcorn was completed and opened for traffic, but the
flight of locks carrying the canal down to the level of
the Mersey was not finished until several years later.
According to a record left by Brindley, “ the gates were
opened on December 31st 1772, when the * Heart of Oak,’
a vessel of 50 tons burden, for Liverpool, passed through

them.” The cost of

NN EEEEEEE ]  the two lengths of canal

o SRRty was £220,000, but the

joint undertaking in due

course yielded its owner

an 1ncome of approxi-

mately £80,000, per
annum.

The opening ot the
second half of the
Bridgewater Canal was
very unwelcome to the
Mersey and Irwell Navi-
gation Company. The
tides of the Mersey
were sufhciently high to
permit small vessels to
reach Warrington, and
the Navigation Com-
pany had establhished a
narrow waterway by
canalising the Rivers
Mersey and Irwell from
there to Manchester.
Their charges for the
use of this were so
excessive, however, that
many merchants welcomed the reasonable {reight
rates introduced by the Duke of Bridgewater on his canal,
and transferred their custom to the new enterprise.

It was the marked success of the Bridgewater under-
taking, together with the increasing import and export
trade of Manchester as the Lancashire cotton industry

(M anchester Ship Canal Co.
Aerial View of Barton Aqueduct and Road Bridge
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developed, that created a demand for a canal whereby
ocean-going steamers could sail up to Manchester.

Schemes for a Ship Canal

The first scheme put forward for the construction of a
ship canal to Manchester was that of a company formed
in 1825, which proposed to make a canal 51 miles in
length linking Manchester with the River Dee. The
canal level was to be adjusted by 14 locks. Nothing
came of this project, however.

In a scheme devised
15 years later by the
Navigation Company, it
was proposed to narrow
down the deep channel
of the Mersey by build-
Ing training walls above
Runcorn so that the in-
creased swiftness of the
current through the con-
tracted passage would
ensure a channel suffi-
ciently deep for ships
up to 400 tons burden
to pass to and fro. Locks
and weirs were to be
constructed i1n the upper
reaches of the Irwell.
Vessels with fixed masts
would have had to dis-
charge and load up at
Barton, however, owing
to the Barton Aqueduct
of the Bridgewater Canal
being across the Irwell
at that point.

The negotiations that
finally resulted in the

construction of the Manchester Ship Canal began 1in
I882, and in the following year the newly-formed
Manchester Ship Canal Company accepted the plans
of Sir E. Leader Williams for a ship canal with locks
above Runcorn. In 1883 the sanction of Parliament
to construct the proposed canal was sought, but the
company's application was strongly oppecsed and
finally rejected.

The scheme attracted considerable attention and
numerous skits appeared in the press. * Punch,” in an
entertaining summary of the week’s happenings 1in
Parlhament, dated 4th August 1883, humorously des-
cribed the failure of the Bill to pass the Government
Committee, of which Lord Redesdale was chairman, as
follows :(—

" Tuesday—Little row in the House of Lords to-night.
Manchester Ship Canal down for second reading. lLord
Redesdale doesn’t like ship canals. ‘ Never had them
In my day!" he growls. ‘ Content then with ordinary
and proper thing broad enough for canal boats. If this
thing goes on, have England cut up into mincemeat in
a few years. Make a sort of Holland of this island.
Never be able to drive half a mile without comin g
across a ship in full sail. Have steamers pouring
smoke into your front bedroom window, and get hit on
the head with maintop mizzen boom when you look out
to see where the smoke is coming from. Have enough
of ship canals at Suez. Have no more of them here
as long as I am Chairman of Committee.” So puts
fis foot down on proposal.”

A second application in the following year was also

Flight of Locks at Runcorn, Bridgewater Canal

| _u
e

unsuccessiul, but at a third attempt in 1885 the Bill was
passed. By that time the prolonged legal negotiations
had cost the company nearly £250,000.

Contract for £5,750,000

A contract to construct the canal for £5,750,000
was secured by Mr. T. A. Walker, the eminent engineer
who figured so prominently in the difficult task of
making the Severn Tunnel. The canal was planned to
start from the Mersey at Eastham, six miles up-river
from Liverpool and 351
miles from Manchester,
and there the first sod
was cut on 11th Novem-
ber, 1887.

On 2nd December of
the same year the first
“steam  navvy,”’  or
mechanical excavator,
was set to work removing
earth at the rate of
1,200 cubic vards per
day. Seven hundred men
were engaged in the
early operations on the
canal and as the work
developed both men and
mechanical equipment
were greatly increased.

Strengthening of Embank-
ments

From Eastham to Run-
corn, a distance of 123
miles, the course of the
canal was laid in close
proximty to the Mersey,
being in places separated
from the latter only by extensive clay embankments.
In the first six miles three of these were constructed,
and are known to-day respectively as Pool Hall Embank-
ment, KEllesmere Port Embankment and Ince Bay
Embankment.

Wherever the canal had to be cut through extensive
beds of clay, the embankments were faced with heavy
coursed stone for protection. The Ellesmere Port
Embankment, 6,200 ft. in length, had to be additionally
strengthened by an elaborate pile foundation, on account
of the serious weakening effect of an underlying bed of
sand or mud through which water would have forced
a way into the canal workings. Although at this point
the deep part of the Mersey lies along the northern
side of the estuary, it is always possible that it may
sometime revert to the south side of the river bed.
T'he Merseyside embankment of the ship canal would
then become subject to tremendous pressure.

Wooden piles each 35 ft. in length by 1 ft. square
were rammed down side by side into the canal bed by
pile-driving machines. As the piles proved extremely
difficult to sink by ramming in the ordinary way, a jet
of water pumped under high steam pressure through a
40 1t. length of 1} in. wrought-iron piping was directed
downward in front of each descending pile, and this so
loosened and softened the sand that the pile-driver
easily forced home the piles. Each pile was rammed
down until the top was level with the base of the em-
bankment, and two parallel rows, each 5,400 ft. in
length and spaced 78 ft. apart, were completed. To
ensure the walls having the maximum security, two
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supplementary rows of 1 ft. square but shorter piles | cutting drained, the latter presented a weird spectacle.

were similarly driven in. These piles were spaced
equidistant at 6 {t., one row being 25 ft. from the outer
wall of the principal piles and the other 20 ft. from the
imner row of large piles.

In all 13,000 sheeting piles were used, equivalent to
roughly 100 miles of timber. Twenty-one pile-drivers
were simultaneously engaged, and during one week
more than 550 piles
were dealt with.
Strong Cross-
timbers were used
to connect the
shorter piles to cor-
responding princi-
pals 1 the chiet
walls. Behind the
rows of piles a
channel was dug,
measuring  about
12 ft. in width by
15ft. 1n depth.
This was refilled
with a mixture of
gravel and sand In
roughly equal pro-
portions, and pro-
vided a substantial,
watertight founda-
tion for the em-
bankment  subse-

quently bult upon
It

Couriesy]

Landslides and
Floods

Fastward of Runcorn the Mersey follows a narrowing
and erratic course. The canal, however, was led by a
more direct cross-country route for 10 miles or so to
Rixton Junction, where the Mersey, having meandered
south again, was adopted and enlarged to serve as a
section of the canal. In order to keep the route of the
canal as straight as possible it was found necessary to
eliminate a number of the bends of the river and short
cuts were excavated across the divergencies. When
each new length was ready, the dams at each end were
cut and the river was allowed to flow into the new
straight channel. Earth removed in making these cuts
was used later to fill up the abandoned bends of the
river,

The work of excavation was rendered slow and difficult
owing to the sides of the cuttings having a marked
tendency to fall in, due to the earth being mostly gravel
and mud. After the removal of a subsidence an
embankment was usually strengthened with “ tailings "
from some stone quarry.

The falling-in of the sides of cuttings was not the
only form of setback experienced during this phase of
operations, for during the third and fourth winters of
work on the canal extensive damage was caused by
premature flooding of cuttings. The river, when
greatly swollen by winter floods in the upper reaches,
rushed along and, bearing down upon the thin places
serving as dams for some new cutting behind, broke
through. In the Irlam section of the canal, for instance,
the collapse of one dam resulted in a partially excavated
cutting being swamped in a few minutes by 250 million
gallons of water. The torrent -carried

| everything
before 1t, and when a new dam had been built and the

Steamship approaching Eastham Locks

Machinery, great and small, was found flung all over the
place, engines were overturned and strings of wagons
literally knotted up! The track was a jumble of twisted
raills and tools were found scattered everywhere. Such
hindrances to progress were costly affairs.

When the work on the canal was at its height as many
as 17,000 men were employed and the mechanical
equipment mcluded
80 steam-navvies
and dredgers. Ix-
cavation 1n the
Irlam section was
carried out at the
rate of 250,000 cubic
yards per month.

Four  miles be-
yond the termina-
tion of the Ince Bay
embankment  the
course of the canal
led directly across
the estuary of the
River Weaver, and
provision had to be
made for the ingress
and egress of tidal
water to and from
this natural water-
way. The difficulty
was overcome by
constructing a series
of huge sluices on
the Mersey side em-
bankment of the
canal. These were erected on a massive stone platform
470 ft. in length and almost 4 ft. in thickness. Protec-
tion against the deteriorative influence of the water
passing over the platform was given by a facing of sheet
piles and stones.

Ten ** Stoney " pattern roller sluice gates each of 30 it.
span and having a lifting range of 13 1t. were htted
between stone and concrete pillars, the latter contained
in huge steel caissons measuring 36 ft. in length by 9 it. in
width. The requisite winding gear for the sluice gates
was erected on a bridge built across the pier tops, and 1s
such that it can be operated by a couple of men.

The facilities of the Weaver salt barges and other
traffic en route from Cheshire to Liverpool were thus
maintained, and under certain conditions this trafiic was
granted free use of the canal from the point of juncture
with the River Weaver to Eastham Locks, where the
traffic passed out into the Mersey.

To provide an outlet into the Mersey for land drainage
from adjacent areas of a lower level than the canal, and
for minor streams, cast iron siphon pipes were laid
beneath the canal at a number of places. The largest
set was laid at Stanlow Point between Ellesmere Port
and Runcorn, to carry the tidal and fresh water of the
River Gowey underneath the canal. This set consisted
of five 1 {t. diameter pipes 400 ft. in length, placed near
to each other, and erected in cast iron segments, the
whole being underlaid with concrete. The passage of
the pipes was made 4 ft. below the canal bed.

The canal scheme provided for sets of locks to be con-
structed at Eastham, Latchford, and other prescribed
points en route, and these we shall deal with next month,
as also with the new aqueduct at Barton that displaced
Brindley’'s simple structure and the Manchester Docks.

[ Manchester Ship Canal Co.
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THE ARCTIC

FAMOUS EXPLORERS AND THEIR ATTEMPTS

IO REACH THE POLE.

XI1.—CAPTAIN BACK AND SIR JOHN FRANKLIN

AST month we read of the hardships suffered by
Back and Franklin in their exploration of the
Arctic Ocean at the mouth of the Coppermine

River. Whilst on this expedition, Franklin—in his
absence—was promoted to commander and in 1822
was advanced to captain and elected a member of the
Royal Society. At the same time Dr. Richardson,
who was also a member of the expedition, was appointed

SUrgeon of t he
Chatham Division
of the Rﬂ}-‘*;ll

Marines, and Back,
having been pro-
moted to lieutenant,
was sent for duty
to the West Indies.
Undaunted by
their terrible ex-
periences, the three
explorers could not
long rest away from
the Arctic. In fact,
Franklin had not
been home a vyear
before he was sug-
gesting that another
attempt should be
made to survey the
northern coasts.
His suggestion was
accepted by the Ad-

Canada, and to descend the Mackenzie River. Here
It was arranged they should join the “ Blossom,” which,
under the command of Captain Beechey, was to proceed
by way of the Pacific to enter the Arctic Ocean through
the Behring Straits, and to sail eastwards to the mouth
of the Mackenzie.

Franklin arrived at New York on 22nd March and
proceeded by way of Lake Huron and the chain of Lakes
to the north-west. On 15th July they were at Fort
Chippewyan, from whence they travelled down the
Great Slave Lake to the Mackenzie River. Having
reached Fort Norman, Back proceeded to Great Bear
Lake to construct winter quarters whilst Richardson,
In the meantime, explored the northern shore of the
lake and Franklin started down the Mackenzie in one

The breaking-up of the ice around the ‘‘7error’’

miralty and, accompanied by Richardson and Back, he
lett Liverpool on the 26th February 1825. The intention
this time was to proceed overland through northern

of 1829 when he was knighted.

of the boats to get information as to the condition of
the 1ce in the Arctic Ocean at this time of the vear.

Early in September all members of the expedition had
returned to the winter quarters and here, in the log huts
erected by Back and his men and known as Fort Franklin,
they spent the next nine months. When it became
possible to travel again they set out (on 24th June 1826)
and having travelled together to near the mouth of the
Mackenzie they
parted.  Richard-
son went eastwards
and 1n the following
two months accom-
plished the amazing
feat of tracing 900
miles of previously
unexplored  coast
Iine, between the
Mackenzie and
Coppermine rivers.
Franklin proceeded
to the mouth of
the Mackenzie,
where he was at-
tacked by a party
of 300 Eskimos, but
after a fight of some
hours managed to
get  away. 1he
Englishmen took to
their boats and sail-
ed to the west but progress was very slow owing to the
masses of ice, the fog and the gales. They managed
to map out 374 miles ot coastline, however, but owing
to the approach of winter they had then to turn back,
without being able to meet the “ Blossom ™ as arranged.
As 1t happened, the " Blossom’ had arrived at Icy
Cape and sent out a boat to the east. This boat was
only about 160 miles west of the point at which Franklin
decided he must turn back.

All the members of the expedition were once again
back at Fort Franklin by 21st September, and having
spent the winter of 1826 here they left for England early
the following year, where they arrived on 26th September,
having been away two years and seven months.

Although Franklin was presented with the Gold
Medal of the Paris Geographical Society, his services
were not recognised m his own country until the spring
Franklin's further
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work 1in the Arctic will be dealt with later, our attention
now being directed to Back's work.

In 1833 Back undertook his third voyage to the
Arctic with the object of searching for Sir John Ross,
whose absence had caused much anxiety. The 1dea
was to explore a river he had heard of near Great Slave
[Lake to its mouth in the Arctic Sea and thus to make
his way to Re-
gent’s Inlet, where
he thought Ross
might be be-set.
He was accom-
panied by Dr.
Richard King—
surgeon and
naturalist—and by
an experienced
band of explorers.

Writing of this
expedition DBack
says (— It may
be conceived with
what sensations 1
set forth on my
journey 1nto the
Arctic wilderness.
[ had escaped from
the wretchedness
of a dreary and
disastrous winter,
from scenes and
tales of suffering
and death and
from wearisomein-
action and mono-
tony. DBelore me
were novelty and
enterprise ; hope,
curlosity, and the
love of adventure
were to be my
companions. Even
the prospect of
difficulties and
dangers to be en-
countered, with
the responsibility
inseparable from
command, height-
ened the enjoy-
ment  of the
moment. In turn-
ing my back on
the fort, I felt my
breast hightened, and my spint, as it were, set free
again ; and with a quick step, Mr. King and 1 (for my
companion seemed to share in the feeling) went on our
way rejoicing.”

Back reached the Great Slave Lake, and here at 1its
north-eastern corner, he built Fort Reliance, where,
on the Sth November, he began the long winter. Soon
afterwards Akaitcho, the Indian, put in an appearance
and expressed his intention of being of as much assist-
ance as he could.

The cold was 1intense and drove all animal life away
from the neighbourhood. The temperature ranged
from minus 50 to 70 degrees and on one occasion when
Back was washing his face, although standing within
a yvard of the fire, his hair was frozen before he had

The “*Terror’'’

lifted by the ice

time to apply a towel !

On the 25th April news was received of the safe
return of Sir John Ross to England, and although this
relieved Back from the original purpose of his expedition,
he determined to continue with the journey for general
exploring purposes. Taking only one boat instead of
two, however, and with Richardson, King and eight men,
he started on the
8th July, on an
adventurous jour-
ney down the
Great Fish River.

For 530 miles
the river ran
through a desolate
country, and not
a single tree was
to be seen on
either bank. Flow-
ing into large
lakes, 1t was
broken into falls,
cascades, and
rapids of which
there were no less
than 83.

The voyagers
experienced the
greatest  danger
at Escape Rapids,
near Lake Frank-
lin, where the
stream was broken
by a mile of heavy
and dangerous
waterfalls. In
spite of the fact
that the boat was
lightened, the rush
of the current was
so overwhelming
that twice she
nearly  capsized
and would have
been flung over
one of the falls.
On one occasion
the party was only
saved from disas-
ter by the un-
intentional  dis-
obedience of the
steersman’'s direc-
tions. The steers-
man was endeavouring to clear some sunken rocks on
the left, but the man to whom he spoke misunderstood
him and turned the boat to the left. Seeing the danger
the steersman swept the stern round, and mnstantly the
boat was caught by an eddy which threw her broadside
on. Then, for a moment, it was uncertain whether the
boat would be hurled into the fall or dashed stern
forward on to the sunken rocks. Suddenly her head
swung towards the beach and the crew, quick to take
advantage of the opportunity, sprang into the water
and exercising their combined strength, managed to
pull the boat ashore.

The mouth of the river was reached in July 1834.
Back visited Mount Barrow but mistook the head ol
Simpson Strait for an inlet, and although he failed
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to find one of the northwest passages, he discovered
and named King Willilam Land and sighted Point
Booth at its eastern extremity. The return from
King Willlam Land was a wearisome journey, by way
of the river and the lakes down which they had come,

but at last the party reached Fort Reliance.
A week later Back discovered the Anderson Falls

and had not proceeded more than seven miles when
he observed the spray rising from another fall, which
he named the
Parry Falls.
“From the only
point,  he savys,
“at which the
greater part of
1t was wvisible,
we  could dis-
tinguish the
river  coming
sharp round a
rock, and {fall-
Ing 1into an
upper basin
almost CON-
cealed by inter-
vening  rocks.
Then 1t broke
into one vast
sheet, falling
imto a chasm
between  {four
and five hun-
dred feet deep,
vet 1n appear-
ance so narrow
that we fancied
we could almost
step across 1it.
Out of this the
spray rose In
misty columns
several hun-
dred feet above our heads, but as it was impossible to
see the main fall from the side on which we were, in
the following Spring I paid a second visit to it, approach-
img from the western bank.

" The road to it, which I then traversed in snow-
shoes, was fatiguing in the extreme, and scarcely less
dangerous. To say nothing of the steep ascents, fissures
in the rocks, and deep snow in the wvalleys, we had
sometimes to creep along the narrow shelves of preci-
pices, shppery with the Irozen mist that fell on them.
But 1t was a sight that well repaid any risk. My first
impression was of a strong rese mblance to an iceberg
in Smeerenberg Harbour, Spitzbergen. The w hUlL
face of the FHleH forming 1lu chasm was entirely coated
with blue, green, and white ice, in thousands of pendent
icicles. There were caverns, fissures, and overhanging
ledges 1 all imaginable varieties of form, so curious
and beautiful as to surpass anything of which I had
ever heard or read.

“"Theimmediate approaches were extremely hazardous,
nor could we obtain a perfect view of the lower fall,
n consequence of the projection of the western cliffs.
At the lowest position we were able to attain, we were
still more than a hundred feet above the level of the
river beneath ; and this, instead of being narrow enough
to step across, as it had seemed from the opposite
heights, was found to be at least two hundred feet wide.

T'he colour of the water varied from a very light to a very
dark green ; and the spray, which spread a dimness above,
was thrown up in clouds of light grey.

“ Niagara, Wilberforce Falls on Hood River, the falls of
Kakabikka near Lake Supericr, the Swiss or Italian
falls—although they may each -:_lmrm the eye with dread
—are not to be compared to this for sple ndour of effect.
It was the most imposing spectacle I had ever witnessed :
and, as 1ts berg-like appearance brought to mind associa-
tions of another
scene, | bestow-
ed upon 1t the
name of our
celebrated navi-
gator, Dir
Edward Parry,
and called 1t
Parry's Ialls.”

Back return-
ed to England
atter an absence
of two vyears,
during  which
time he had
traversed  no
less than
7,900 miles, of
which 1.200
was previously
unknown coun-
try.

In the follow-
ing vyear (1836)
the Royal Geo-
graphical
Soclety request-
ed Back to take
command  of
another expedi-

Fresh Meat for Dinner tion, the chiel
Polar Bears shot by the Algarsson Expedition on deck ready for skinning and then for the stew-pot

object of which
was to map the
coast-ine between Prince Regent’'s Inlet and C ape
lurnagain, and so link up with the earlier discoveries
of Iranklin. He sailed in the ** Terror ' but was beset
in the drifting pack ice, in which the ship was imprisoned
for four months off Cape Comfort. It was one of the
most severe winters that had been known, and the
pressure of the ice lifted the ship high above sea-level.
At times the vessel was lying almost horizontal, as they
drifted with the pack up Frozen Strait. They once
beheld ““ the strange and appalling spectacle of what may
be fitly termed a thtm rged berg, fixed low down, with
one end to the ship’s side, while the other, with the
purchase of a long lever adv -:Lﬂhl”t‘{}ll‘-::l‘i. meul at a nght
angle with the ke nl was slowly rising towards the surtace.
Meanwhile, those who happened to be below, finding
HLnthm“ falling, rushed or clambered on du,f_k where
they saw Llw ship on her beam ends, with the lee boats
mmhm;: the water, and felt that a ff:w moments only
trembled between them and aurnlw

All through the winter the ° “ Terror "’ continued to
dety the persistent efforts of the ice to crush her. Al-
though she was entirely out of the water for four months,
during which time every timber was strained, at last
she was free, and Back managed to bring her home,
although she was m a sinking condition, with water
pouring mto her throughout t]u whole vovyage.

Thi' SCVETe h:‘l; l‘l’]hhlph Uf th;.‘-ﬁ "LU} dg{‘ (Comdinued on page 616
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Coaling by Electricity

Interesting Plant Installed at Doncaster r

I
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||

NE of the most notable features of industnal progress during |
O the past 50 years has been the tendency to replace manual
labour by machinery., This has been the case more par-
ticularly 1n regard to work involving strenuous a nd long-contin ued !
muscular exertionn on the part of large numbers of men.

A typical instance of this 1s {urmshed _1_13' the railways of tlas
.;':_(Jun‘tl:'l.," the locomotives of which burn 1in the course of a Vedl '|
some 14.000 000 tons of coal
which, when consumed,
leaves a residue of more
than 2,000,000 tons of ash,
Thus, 16,000,000 tons of
material are involved. and
until quite recently the
bulk of this huge mass
has been handled by human
labour. It is not many
yvears since the substitution
of machinery {or man power
in this direction was con-
sidered to be impracticable
but modern practice n
the handling of matenals
has now reached such a
state of perfection that
the tedious tasks of a few
yvears ago are to-dav com-
paratively simple mechani-
cal operations.

This progress has been
brought about by pro-
longed creative thought
devoted to the wvarious
special problems by a num-
ber of great engineering
firms,. In the foretront
of firms who have special-
ised in the operation of
coaling railway locomotives
mechanically 1s the Mitchell
Conveyor and Transporter
Co. Ltd., of London, who
may indeed be said to
have succeeded 1in turmnng
hours into minutes.” It
15 to this firm that we
are indebted for details
of a remarkable electrically
operated plant for this
service installed by them
at the L.N.E.R. Locomo-
tive Running Sheds at
Doncaster.

The equipment consists
of a ' Mitchell ™ patent
wagon-tippler-hoist, which
i1s undoubtedly one of the most interesting devices to be found
anywhere in the feld of material handling. With this machine
full coal wagons ot up to 20 tons capacity are lifted bodily to
a height of 60 ft. 6 1n. above rail level, at which point the coal
18 discharged into an overhead bunker having a capacity of 500
tons and divided to receive two bunker qualitiecs of coal.

In addition, separate bunkers are provided for the storage
of 2() tons of dry sand. The sand wagons discharge to a drver
from which the sand 1s elevated by air compressors to two ferro-
concrete sand bunkers arranged at each end of the top o1 the
coal bunkers. From these bunkers sand is supplied direct to
the sand boxes of locomotives without interrupting in any way
the process of coaling.

Photo courlesy

The method of operating the plant 1s bnefly as follows, |

First of all, the wagon is run on to a ** cradle,”” and an attendant
then operates a barrel-type controller that starts up a winch
and causes the " cradle " to be hoisted. Iowmediately the cradle

O 0 I
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begins to rise, the wagon tilts slightly sideways and leans gently
against a padded side support runmng the whole length of the
wagon and holding it in such a manner as to render 1t impossible
for the wagon to leave the track. In this position 1t i1s hoisted
to a point above the coal bunker where-the lower or mmner side
of the cradle is arrested. The winding process goes on, however,
and thus the cradle and the wagon continue to rotate until the
coal 1S COIT [JIt'ttf | v (l1s-
charged.

During this period of
rotation at the top of
the Dbunker a sustainming
beam takes the whole of
the supporting weight ofl
the sides of the wagon,
the latter being sustained
entirely by the beam pas-
sing longitudinally over the
Wagon, This beam 1s
arranged in such a manner
that with 1t wagons of
every size have a larger
clearance for Dbig coal
discharged Dbetween the
sustaining beam and the
edge of the wagon.

When  thefgy wagon  is
emptied the controller is
moved to the " return’™
notches and the reverse
of the cycle of operations
above described ther takes
place.

Wagons  are .& hoisted,
tipped and returned to
ground level in less than
four minutes each, so that,
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