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Here's happy hours for me at the yacht pond! I'm
going to race my steam launch against the others and
let my pal sail the yacht. It's great sport, costs you

nothing and is perfectly safe There are lots of other
fellows at the pond with Hobbies' boats, and of course
there 1s nothing to equal them at the price. They are
not just pamted pieces of wood, but properly balanced

and beautifully finished boats.
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SAILING BOATS

All thess boats are finlshea In Bright

enamel, have detachable masts and are
Atted with waterproo! running lines.

The Ace 144 in. Deck 3/6

wWith solid h 1l fnishedd .wo colours. An ex
cellent cheap boat,

Whltewmgs 20%in. Deck 8/6

A real vacht, with bollow hull and strong sails.
We: -htrrl keel ;. rnning rudder

The Seagull 23 in. Deck 15/

The best of all. Will not sink or turn over
>aills can be set for any wind. Balanced keel

strong  brass engine.  Frtted with salfety valve
2igy ins. Long. 3§ in Beam. and direction rudder  Full direcuions included

Fos! 9d

| lre Inosl |,.u|;'l'llidr (il el | wo-colour hull Strong brass
h‘ll%b x]\lLRl(_rf\ rREINe oscillating tvpe direct rinn-

274 ins Long 4} in Beam Borker ﬁ.tt_r-'i with iafrh-. valve il 1 2/6 and running rudder, A
directions, with Jamp and filler. Postage
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D) el Built hke a real ship. Super-heated boiler Large well finished hull
[ EL’(-JY Double geared engine, antomatic lubricator. Safety valve
SUPER-HEATED. and big capacity boiler, Engine removable for driving 22/6
il ins. Long. models.
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AN
WALLET OF MODELS

Here is a wallet containing {llustrated
leaflets ot the full range of boats ahd
of interesting stationary engines and

These boats are stocked by all first-class toyshops and stores. Ask for
Hobbies and don’'t be put eff with any others. Trhe name behind them is
your guarantee of good value.

HOBBIES Ltd. (cz) DEREHAM, NORFOLK

Sranches =t Lendeon, Gissgow, Manchester, Birmingham, ShefMald, Leeds, Southampten, Brighten.
Canadian Depeol : 385}, Yonge Btreetl Teronte, Ontarie.

constructor sets. It is free on applica-

tlon to Hobbles by addressing your
envelope to Dept. 196 as below.
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NEXT MONTH: AMERICA’S GREATEST FREIGHT CARRIER. READY 71st MAY. PRICE 64.
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With the Editor

A Famous Naturalist

ihe recent death of Mr., Richard Kearton, F.Z.S.. will be a
cause of regret to all who have made acquaintance with his wonder-
ful nature pictures, either by reading his books or by listening
to his attractive lectures. He was well known to thousands of
people by his success in the photography of birds and animals in
their native surroundings, a sphere
of work that he made particularly
his own and in which he was greatly
assisted by his brother, Mr. Cherry
Ikearton, the well-known cinemato-
grapher of wild life,

Mr. Kearton was born at Thwaite.
a little village in Swaledale in the
North Riding of Yorkshire. He left
school early and took to farming, the
family occupation. At the age of 17
he was quite an expert on sheep-
farming, but while learning all that
was possible of this pursuit he lost
no opportunity of becoming familiar
with the animal and bird life charac-
teristic of the moorland scenery of
his home. He carried with him for
the rest of his life one unpleasant
remincder of his eagerness in this
respect. Searching for birds’ nests
one day, he fell from a height and
broke his leg. Unfortunately the bone
was not properly set and the accident
left him permanently lame. This
did not check his ardour nor did
he allow it to prevent him from
making the long and tiring excursions
that were necessary in following
his hobby.

While still farming at Thwaite he
macde the acquaintance of one of the
partners in the famous publishing house now known as Cassell
& Co. Ltd., and was persuaded to go to London to take up a
position with the firm, writing on natural history in publications
of various kinds. For more than 30 vears he lived at Caterham
and there became familiar with every inch of the Surrey country-
side. J

Kearton settled in Caterham when failing health compelled
him to resign his connection with Cassell & Co., but prior to that
time he had made journeys throughout the length and breadth of
Great Britain and had introduced on a large scale an entirely
new method in nature study. In 1892 he took a photograph of
a nest with eggs 1n it at Enfield, and his success in several similar
experiments determined him to be satisfied with nothing less
than actual photographic representation of the life histories of
birds and animals. The drawings previously available were
often inaccurate in detail, besides giving very poor representations
of the activities of birds and animals in their natural surroundings.

In order to carry out his purpose he tramped over the moors
of Scotland and the north of England and haunted the lakes and
broads of the eastern counties, as well as the shores of Northumber-
land and other places where sea-birds in enormous numbers were
to be met with. His interest was so keen that with his brother
he even underwent the discomfort of visiting the lonely isle of
o>t. Kilda m the Owter Hebrides, living in a hut the floor boards

of which were so rotten that they broke when walked upon. This
1Island 1s a paradise for bird-lovers, and on it the Keartons found
many absorbingly interesting subjects for their camera.

The task of taking photographs on the gaunt cliffs of St. Kilda
and the tiny neighbouring islets was not easy, but the natives are
accomplished cliff climbers and greatly assisted the equally daring
photographers. The book in which Kearton describes his ad-
ventures on the i1sland abounds
with pictures showing the brothers or
their native helpers standing in the
most dangerous positions on the
edges of tremendous cliffs, or sitting
in contentment on the narrow ridge
of some crag where a slight slip meant
a headlong fall of hundreds of feet
into the ocean below !

In order to secure a photograph of
a St. Kildan catching fulmar petrels
by means of a long rod with a noose
at the end, for instance, the camera
was taken to the edge of an awful
precipice commanding a view of a
ledge of rock on which the birds were
sitting. The St. Kildan had a rope
tied round him for safety and steal-
thily descended until he was as near
the ledge as possible. Quietly he
pushed the rod {forward until the
noose was just in front of the head of
the selected wvictim, when a quick
turn of the wrist passed 1t around the
fulmar’s neck. The subsequent
struggles of the bird only served to
tighten the fatal noose.

An interesting feature of the work
of the Keartons was the use that they
made of devices to prevent the
victims of their camera from becoming
aware of their presence. Richard Kearton was largely responsible
for the mvention of most of the recognised hiding contrivances now
used in such work. Concealed behind a screen of boughs and
leaves, he would wait patiently with his camera until the desired
moment had arrived for taking a photograph, keenly observant
all the while of every happening within sight and sound. He used
this method for securing photographs ot birds on their nests.

It was not always necessary to hide, however, as 1s shown by
one striking passage from his book “ With Nature and a Camera "’
(Cassell & Co. Ltd.). " The great secret of all field work"™ he says,
" 1s the power to keep absolutely still for a prolonged period of time.
1 have stood like a statue in a perfectly exposed place beside a small
cattle pond for half an hour on a calm summer'’s evening, and had
five rabbits, four voles, and two or three common brown rats within
a dozen yards of me fighting, feeding, swimming, and playing with
the utmost unconcern, until I stirred, when they all disappeared
as 1f by magic.”

As a lecturer Ikearton was always in great demand. A One par-
ticularly popular feature of his lectures was his illustrations of the
calls of anmimals and birds, whose habits he had studied so closely
that he was able to give the most realistic imitations. He lectured
in the chief European cities and also in America, while through his
numerous books he became a well-known figure throughout the

whole of the Enghsh-speaking world.
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MODERN

AMERICAN LOCOMOTIVES

AND THEIR WORK

BY H.W. PONTIN.
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A Juggernaut of the railroad! No. 1432 Lima super-power 2—-8-4 booster fitted locomotive, Boston and A.lbﬂnﬁ.r Railroad, U.S.A.

HE Brtish boy, accustomed to the sight of loco-
motives of graceful outline but comparatively
diminutive stature, would open his eyes wide

at the sight of the enormous engines employed on
American railroads. Few “M.M.” readers will be
familiar with the mechanism of American engines
and doubtless a few words on their operation will
prove interesting.

It 1s well to understand first of all that the operation
of the great trunk lines of the United States has reached
a point where huge freight trains and heavy passenger
equipment are the everyday rule. On the New York
Central Railroad, for instance, little comment 1s aroused
when a freight train of 140 cars goes by! And every

until the banks of the Great Lakes are reached and hugged
closely for the remainder of the run. The timing for the
journey is 20 hours, showing the excellent average
speed of 48.9 m.p.h.

At first sight this performance may not appear very
impressive, although it is the world’s fastest run for a
distance of this length. There are two important points
to be borne in mind, however. First, between New York
and Buffalo there are nearly 30 service slacks, or one to
every 15 miles. This alone is sufficient to make excep-
tionally fast running almost out of the question for a
900-ton train. The second point 1s that there 1s a
maximum speed limit of 70 m.p.h. imposed on the train.
With these points in mind it becomes obvious that only

car 15 at least 40 ft. in length ! The
fast expresses such as the famous
" Twentreth Century Limited’ f{re-
quently run from New York to
Chicago in several sections of from
12 to 16 Pullman cars each, and each
car may be taken as 80 tons dead
weight.

The * Twentieth Century Limated "’
1s the most famous of American
expresses and 1s regarded by the
American boy in much the same
way as the British boy looks on the
“Cormish Riviera’ express or the
“ Flying Scolsman.”
name from the fact that it was first
run on the openming day of the
twentieth century. It runs from
New York to Chicago, along a route
978 miles 1n length, which lies first
due north from New York, up the
valley of the Hudson River for 150
miles, and then swingsacross country

[t derives 1ts

Eis{n{sininis|sisis|sisisinininininisinisisisisinininjei

o T e U A O o O O e

Leading Dimensions of 4-6-4 ** Hudson
Speed '° Express Passenger Engines.
New York Central Railroad

Cylinders (2) 25 in. diameter by 28 in. stroke.

Eisinininiminininisin

The entire cylinder block is cast steel., This
is a saving of two tons dead weight,
Driving Wheels L. 79 in. dia.
Total Wheelbase ., 16ft. 1% in, I
Boiler, inside diameter 82 7/16 |n. I
Grate Area ... .. 815sq.ft. 17
Heating Surface—F]lues e A0S 4 d
Tubes ... ... 800 [
Arch Tubes ... 37T Ll
Firebox ... iy 244 e E
Superheater ... 1,951 ,, I
Total ... . 6,435 ,, "
Weights in Working Order— |
On Drivers 182,000 1b. L
On Heading Truck 63,500 ,, E
On four wheel Trailer Truck 97,500 ,, 17
Tﬂtﬂ] 343:“”“ 3 H
Maximum Tractive Power — u
Engine 42,300 ,, E
Booster ] 10,900 ,, 1
The tender is carried on two six-wheeled trucks LI
and has capacity for 15,000 gallons of water [l
and 21 tons of coal. E[[
mininjninininininininininininininininininieisinieininin

engines of exceptional power anc
accelerative capacity can maintai
the fast schedules laid down {for
these great trains,

The general trend of present
practice for new {ireight power
seems to be toward the 2-8-4 Lima
super-power engine, or the 4-8-2
“ Mountain”’ type. Both these
types are hauling fast freight trains
with complete success every day
and they may be said to represent the
highest peak in modern American
locomotive design. Their continuous
run may be anything from 200 to
900 miles in length and this 1s made
possible by the incorporation ot all
the newest devices for economical
operation, with strict attention to
the comfort of the crews that work
the engines.

It would be impossible for one
man to keep the engine properly
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fired by hand throughout a long run, and among the
labour-saving devices is a mechanical stoker.

this extremely effi-
cient apparatus
allows the engine to
be worked to {full
capacity through-
out the run, and
the heaviest thing
the fireman handles
1Is the oiler with
which he lubricates
the stoker mechan-
Ism !

What a change
from the laborious
shovel ! If a peep
could be taken into
the firebox of one of
these stoker-fired
mammoths, all that
would be wvisible

would be one inch
of fire over the en-
tire grate area, and
that 1s where the
long runs come in,
The mechanical

stoker can place the coal more evenly and consistently

than the most skilful’firemen. A dirty, clinkered fire,
irrespective of the length of the run, is unknown, for all

that 1s necessary is
occasional use of the
steam grate-
shakers. By the
efficient use of the
stoker poorer grades
of coal may be used
with the engine at
the "popping”
point for the entire
trip.

Then there is the
feed-water heater.
This device pre-
heats the water
taken from the
tender and delivers
it, to the boiler at
a much higher tem-
perature than the
old injector could.

This makes for
economy 1In water
evaporated, and
theretore iIn coal

consumption.
Another appliance

1s the ‘ booster,”
with which many
“M.M.” readers
will be familiar
already, as two
LN.E.R. ‘“Mika-

dos” possess this equipment.
fact that if a locomotive can start a heavy train it

That 1s where the booster is of such value,
for by its use at the start or on heavy grades the tractive

can haul it.

_ I- - _

effort of the locomotive is increased considerably. The

booster also eliminates largely the need for ‘‘ banking ”
engines for passen-

The use of

ger and freight
trains.
Another 1mpor-

tant feature on the
newer engines 1s the
installation of two
8% 1n. cross com-
pound Westing-
house air compres-
sors. lhese are con-
nected directly to
the main Irames,
just underneath the
smokebox, and In
addition to charg-
ing long brake pipes
they provide the air
pressure for the
operation of the
auxiliary mechan-
ism on the engine
itself. A briet note
of the uses to which
the compressed air
1s put is all that can
be given here. It controls the firedoor ; it applies sand to

all driving wheels ; it blows the steam chime-whistle and
' rings the bell, and also operates the communicating signal
whistle used on all
passenger  trains.
The wet down hoses
are worked by air
and, last but not
least, the engine 1s
reversed and ““hook-
ed up '’ by a power
gear using com-
pressed air.  The
automatic train con-
trol appliances are
common to passen-
ger and freight en-

Fhoto) (H. W. Pontsn

" Hudson Speed’’ 4-6-4 Baltic type express locomotive No. 5210, New York Central
Railroad, U.S.A.

gines.

Enthusiasts who
have stood and
watched the " Corn-
ish  Raviera,”' the

“ Royal Scot,”” or the
“ Flying Scotsman
would enjoy the
sight of one of these
American giants do-
ing business at the
head of a 3,000-ton
freight train, or at
the head of one of
the fast ““Limiteds.”
The new ““ Hudson
Speed ”  type of
4-6-4 locomotives
now in course of de-

livery to the New York Central Railroad in large numbers
are a fair representation of American passenger prac-
tice. One of these, No. 5205, represented the N.Y.C. at
the recent Baltimore Exhibition.

Photo] (H, W. Ponisn
A vivid impression of power is given by this ‘‘ground level '’ view of a giant of the
New York Central Railroad. ‘‘ Hudson Speed '’ 4-6-4 locomotive No. 5218

It 1s a well-known

(Contsnwued on page 313)
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HE discovery of the ice-bound sea north of Green- to long expeditions over the mountains, either on fishing
land and of a practicable way to it through Kane excursions or for the sheer pleasure of travel. The
Basin was dealt with in the last article in this attraction that the Arctic regions held for him led him

series. 1This route was followed by later explorers while still a youth to spend a suminer on a sealing vessel,
with profitable results. Before giving an account of during which period he wvisited Iceland and sighted
their expeditions, however, an extraordinary attempt | Greenland. He became unofficial bear shooter on this
to reach the | cruise, and in
“top of the | s ey R (e addition occu-
world ” by an A0S L /5 OREENLAND \ 5% Aarant L% S| pred himsell
entirely new £ Y ,Mu H: ;:Dmﬁ E2C N profitably in
method calls - % >/ PR LockwooD 1883 .’ G the study of

the seal and
other forms of
ocean life,

for notice.
1 his was made

by the famous AT .
who achieved _ o NANSEN'S &4 . )| home, he took
a new farthest > ;

NOR TH T up scientific

R work 1in the
Bergen
Museum,  of
which he be-
came curator.
While engaged
in this work
he read of an
attempt to
penetrate to

October, 1861, the interior of
and spent the Iceland, n

greater part of which 1t was
his youth in Mapshowing the route of the ** Fram " from Norway to the New Siberian Islands and the drift withthe  found that
the ~ country ice to Spitzbergen. The dotted line is the track followed by Nansen and Johansen in their dash for the . 4..¢. ¢ ory

north record
almost 200
miles bevond
that of Lock-
wood referred
to last month.

Fridtjot
Nansen was
born 1in Nor-
way on 10th

among the oy progress on
fiords and mountains. There is no doubt that his the inland ice was only possible on snow shoes, and
outdoor life under these conditions went far towards the thought flashed through his mind that he would
fitting him for the work that he afterwards undertook cross Greenland from coast to coast in the same manner.
in the Arctic regions. He was accustomed to bathe in He was not able to put his idea into practice for some
the coldest pools, and he acquired great skill in snow- years, during which he wvisited Italy and carried on
shoeing. One of his earliest recollections 1s of an attempt important zoological work, but finally the opportunity
to run down a long and steep hill much used by older came. It was none too soon. The American, Robert
and more practised snowshoers in competitions. This Peary, had already made a preliminary expedition and
ended in his running into a drift on reaching earth was on the point of commencing a new journey that
again after the jump, with the result that he dived into probably would have forestalled Nansen’s and made
the snow headforemost and was buried to the waist. it unnecessary.

His legs remained waving in the air, and 1t was some Greenland is of interest to geologists because it re-
time before his companions realised that he was unable produces conditions that existed in northern Europe
to extricate himself and rescuéd him irom incipient during the Great Ice Age, when Russia, Scandinavia,
suffocation ! Holland, half of Germany and a large proportion of the

As he grew older he and his brother became accustomed British Isles were covered by an immense ice sheet
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ending on its southern borders in great glaciers. The
ice cap of Greenland had been wvisited by several ex-
plorers, whose attempts to cross it had failed for various
reasons. They always commenced their journies from
the settlements on the west coast, to.which they also
returned, but Nansen with characteristic boldness
decided to commence on the almost uninhabited east

At last they found a way through the ice and set

foot on dry land. They were far south of their intended

landing place and the best of the season was gone,
but without hesitation they rowed north through the

belt of comparatively clear water between the pack and
the shore, occasionally camping on the floes, and at

coast and to make his way thence across the ice-bound
plateau. He admitted that
retreat was thus cut oft,
but reascned, quite sensibly,
that his plan involved only
one crossing of Greenland
instead of two.

When he announced his
project he was regarded as
a madman. One paper in
Bergeninserted an advertise-
ment of a display of snow-
shoeing with long jumps to
be given by Nansen on the
native ice of Greenland, re-
served seats 1n the crevices,
return tickets unnecessary !
The Government refused
any financial aid, but this
was forthcoming from vari-
ous sources and Nansen
finally set off in 1888. With
him were three other Nor-
wegians and two Lapps.
The former included Sver-
drup, who took part in many
later Arctic expeditions, in-
cluding, as we shall see,
the one that made Nansen
most famous. The plan

was to proceed to lceland
In a sealer and to wait for a

favourable opportunity to
land on the Greenland
coast. To take the ** Jason,”
as the sealer was called,
away from the sealing
ground at the most favourable season of the year would
have been a very costly business and accordingly Nansen
had to restrain his impatience while the vessel followed
the seals.

Finally on 17th July the opportunity seemed to have
arrived. Between the * Jason” and the shore of

Greenland there was a belt of drifting ice about 23 miles
iIn width and Nansen determined to force a passage
through 1t 1n his boat. The baggage was accordingly
stowed partly 1n this and partly in a similar boat loaned
by the captain of the sealer. By about seven in the
evening all was ready, and the party left the ship.
The beginning of the expedition was not exactly
encouraging. In trying to get through the drifting

pack the pressure of the ice became so threatening
that it was necessary to pull the boats up on a floe,

which was soon swept out seaward once more by a
strong southerly current. For ten days they dnited
on the ice, exposed at all times to the danger of being

crushed. On one occasion the floe was forced out to
the edge of the pack on the verge of the open sea, and
if 1t had been crushed they would have had great
dificulty in saving even one of the boats and the
provisions it contained. |

Dr. Fridtjof Nansen

all times being compelled to exert the utmost vigilance
to prevent their boats from being crushed. Often it
was only possible to work
their way north by thread-
ing a way through narrow
lanes, poling off the threaten-
ing ice floes on either side.

On the way they came
across a small tribe of
Eskimos who led a dis-
tinctly precarious existence
on the bleak coast. After
many narrow escapes from
falling fragments of icebergs
and from the floes through
which a passage was forced,
they found a suitable land-
ing place from which to
commence their adventur-
ous journey.

A lew days were then
devoted to repacking the
baggage on their five
sledges, repairing footgear
and clothes, and on other
necessary preparations, and
on 6th August they started,
Nansen and Sverdrup pul-
ling the largest sledge with

a load of 440 1bs., the others
having one sledge each with

about halt that weight.

The ascent was steep and
the snow soft, while the rain
that fell did not assist their
progress. When the weather
cleared, and a lower tem-
perature hardened the snow,
their chief discomfort was a burning thirst, for the only
water available was that formed from ice melted by
bodily heat. To obtain a few drops of this precious
liquid, they filled flat pocket flasks with snow and carried
them in their breast pockets.

The ascent continued to be steep until a height ol

6,000 ft. above sea level was reached, and as three men
were often required to pull one sledge, they covered the

ground several times over. Progress was so slow that
Nansen changed the direction of the march towards
a point on the west coast well to the south of his original
destination, in order to shorten the journey.

For weeks they went on, their altitude rising and
the temperature falling. At night, the thermometer
fell as low as 72°F. below freezing point in the tent, and
on waking the menr often found hoar-frost completely
surrounding their heads. Outside, their beards were
liable to be frozen so fast to the wrappings about their
heads that speech became very difficult. All round them

was a waste of snow and ice, for they saw the last
nunatak, or peak projecting through the ice, a fortnight
or so after starting.

The highest point of the great ice cap was at length
reached and the descent commenced. At first the slope
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was very gradual, and for days together they remained at a height
Very httlﬂ below 8,860 ft., the greatest reached by them. When the
downward slope became more definite they hoisted sails on the
sledges and made better progress. So elated were they at their
speed when this method of progression became possible, that on one
occasion they continued sailing throughout the moonlit night and
had narrow escapes from precipitating themselves into yawning
crevices many hundred feet deep.

Pushing on towards the coast, they arrived in sight of the fiord
for which they were making, and a memorable day arrived when
they found water and were able to drink to repletion. The ice was
now uneven and the crevices made the work terribly hard as well
as dangerous. Several times one or other fell into a crevice, but the
unhappy victim usually managed to get his alpenstock fixed across
the gap like a hon-
zontal bar. Neverthe-
less, 1t was remarkable
that they succeeded in
reaching the shore
without mishap., Thus
the Greenland icecap
had been conquered at
last.

It now remained for
the explorers to reach
one of the settlements
and with this aim they
then built a boat—if a
willow-wand frame-
work covered with sail-
cloth may be called a
boat. Its shape was
distinctly peculiar—an
Eskimo who saw it
afloat later reported
that he had seen two
men in half a boat—
and it was necessary
to sit very still and
move with caution to
prevent it from cap-
sizing. This was by no
means easy, for the
thwarts were very nar-
row and uncomfortable

to sit on, so much so in
fact, that both Nansen

on for weeks through drifting snow and across 1cv swamps, living on
burned boot-soles and ** tea '’ made from willow leaves. In one or
two deserted huts they found old bones that they charred and tried
to eat, and some pieces of fish so ancient and rotten that they fell to
pieces when handled. They were rescued by natives after under-
going 1ncredible hardships, but 1t was then too late to save De
LLong and the rest of the party.

The interest of this expedition for Nansen was that three years
after the sinking of the “ Jeannelle’ an Eskimo discovered several
articles from the ship near Godthaab in Greenland. These 1n-
cluded a list of provisions signed by De Long, a list of the boats of
the expedition and several pieces of wearing apparel marked with
the names of members of the crew. These must have reached
Greenland on drifting ice carried across the Polar sea by the wind or a
current from the direc-
tion of Siberia., On
reaching Cape Farewel
they had been caught
in a current known to
flow up the west coast
of Greenland, and
finally cast ashore.

Other facts that
seemed to confirm the
existence of this cur-
rent were known. Lbor
instance, a throwing-
stick of a kind used
only by the Eskimos of
Alaska was also found
at Godthaab, and

this was even orna-
mented - with Chinese
glass beads that these
Eskimos were known
to obtain from Asiatics
by barter. Further,
no trees grow 1n Green-
land, yet the natives of

that country make
great use of driftwood
that on examination
turns out to be chiefly
Siberian larch, while
an observation that
casts a very interesting
light on  Nature's
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and OSverdrup spoke  One of Greenland’s principal exports | An iceberg from that country passing Cape Charles in Labrador on  methods of seed dis-

very feelingly on the
subject of their “ half boat " many years afterwards !
In the boat Nansen and Sverdrup reached Godthaab and later

their companions and baggage were brought in also, to conclude a
memorable expedition. Unfortunately no ship was available to take
the explorers back to Norway, but Eskimos in their light kayaks
succeeded in delivering letters to the *“ Fox,” M’Clintock’s old ship,
then engaged In transporting ore from mines 70 miles to the south.
Nansen's success was thus known to the world before his return, and

4 great welcome awaited the party in Christiania in the following
Spring.

Nansen settled down to biological work on his return, but the
Arctic was never absent from his thoughts. In all probability
ambition to reach the Pole had been the cause of his journey across
Greenland, an adventurous journey regarded by him as preparation
for the still more hazardous enterprise. As early as 1884 the idea
had occurred to him of wedging his ship in the ice to drift with it
across the Polar basin, a method by which he hoped to pass within

- reasonable distance of the Pole itself. In 1890 he made a public
annonucement of his proposals.

To understand how the idea occurred to him we must go back to
an Arctic tragedy of 1879. In that year an American expedition
under Lieut. De Long left San Francisco in the “ Jeannelfe "’ with
the intention of seeking land supposed to exist north of the coast of
Siberia. The ship proceeded through the Bering Strait, but was
caught 1n the pack not far from Wrangel Island to drift helplessly
to the north west until, two years later, it was crushed between the
floes and sank at the place marked on the map by a cross. The
party took to the boats, three in number, and landed on the
New Siberian Islands.

In the attempt to cross the seas separating the islands from the
mainland, however, one boat disappeared and was heard of no more.
A second with 10 men safely reached a Russian village at the mouth
of the River Lena, but De Long himself and 13 men landed on a
bleak and imhospitable shore and, with two exceptions, died one by
one from starvation while trying to reach the settlements. The
exceptions were seamen sent in search of relief. They struggled

its way south tribution i1s that many

plants growing in Greenland belong to a series found elsewhere only

in Siberia. The seeds of the original plants in the former country
must have survived a journey in cold storage across the Polar ice.

When Nansen announced his intention to follow the drift in a
specially strengthened vessel with provisions for five years, his plan
was received with approval in many quarters and he obtained
financial support from the Norwegian Government. Many
authorities prophesied disaster however. Among these was Greely,
the leader of the disastrous expedition referred to in the last article
of this series. Greely did not regard Nansen as a serious explorer
and dismissed his crossing of Greenland as a mere piece of moun-
taineering. He expressed the belief that no ship built could survive
the pressure of the ice floes that would be met with, even if the drift
itself were possible, while in addition, he said that Nansen could not
get near the Pole in his ship because it was certain that in the
unknown regions land 300 miles across existed, covered with the
glaciers forming the source of the heavy pack ice met with north of
Greenland by the members of the Nares and Greely expeditions.
[t will be seen that the myth of the open Polar sea had been dis-
placed by a new 1dea, which since has been proved to be equally
mistaken.

Nansen proceeded steadily with his preparations in spite of the
gloomy forebodings of Greely, and finally sailed in the now famous
“ Fram."' This was a stout wooden vessel with rounded sides and a
keel that was practically sunk in the planking and would offer no
resistance to ice pressure. It was expected that the ' Fram ~
would simply be lifted up when caught between two floes. 'The
total thickness of the ship’s sides was 24 in. to 28 in. of solid wood,
and the inside was shored up in every possible way so that, in
Nansen’s words, the interior of the hold had the appearance of a
" cobweb of stanchions and braces.”

The ** Fram '’ was rigged as a three-masted fore-and-aft schooner,
with an unusually tall mainmast, but an engine was fitted also.
This was of the triple expansion type, but in order to meet possible
emergencies it could.be used also as a compound engine or even
run on one cylinder only. “The sturdy (Continued on page 326)
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T the time when the Blackburn inventor James
Hargreaves was perfecting his cotton “‘ spinning
jenny, described in last month's “M.M."

another Lancashire man, Richard Arkwright, was
evolving a mechanical spinning machine of entirely
different character. Arkwright's invention was one
of the most important of the
early contrivances that pre-
pared the way for the mar-
vellous high-speed textile
machinery -of to-day.

Richard Arkwright was
born at Preston on 23rd
December, 1732. He was
the thirteenth child of the
family, and as his parents
were very poor they found it
impossible to give him a

‘proper education. An uncle
taught him to read, and the
rest of his meagre education
he acquired by attending a
local night school through the
long winter evenings.

While still only a youngster
Arkwright was apprenticed to
the trade of a barber. When
his term of apprenticeship
was completed he removed
to Bolton, where he rented a
small room in the basement
of a building in Churchgate,
and there set up in business
tor himself. His cellar shop
fronted on to the main thoroughfare and its existence
was made known to the public by a sign bearing the
words: ' Come to the subterraneous barber. He
shaves for a penny.” This remarkably low charge
brought him so much trade that eventually other
barbers 1n the district were forced to reduce their price
to the same level. It is said that Arkwright returned
the compliment by lowering his charge to a halfpenny !

About 1761 he engaged a journeyman who was
specially skilled in making wigs and, installing the new
assistant 1n the shop, Arkwright devoted himself to the
trade of an itinerant dealer in hair. At that time this
was a very profitable trade, as wig makers found it
difficult to procure the materials they needed with

XIL—SIR RICHARD ARKWRIGHT

Sir Richard Arkwright

which to make up the wigs then worn by the people
of the upper and middle classes. In consequence,
dealers in hair were able to get very favourable prices
for their goods. It has been said that Arkwright had
discovered a secret dye that enabled him to supply hair
of whatever colour happened to be the prevailing fashion !

As he journeyed from one
Lancashire town to another
and visited the different fairs
irequented by men of his
trade, Arkwright met people
of all classes. Little 1s known
of the events that led him
to commence building cotton
spinning machinery, but it
is supposed that he first
became 1nterested 1n the sub-
ject by reason of the {re-
quency with which 1t cropped
up 1n conversations of the
day. The carding machine
invented by Lewis Paul and
the flying shuttle evolved by
John Kay were at that time
just beginning to be generally
adopted by mill owners, and
there was much speculation
among hand loom weavers
as to the effect these imven-
tions would have on their
livelihood.

Arkwright had a natural
liking for mechanics and the
1dea of spinning and weaving .
cloth by machinery greatly appealed to him. He
began to gather information upon the subject whenever
and wherever he could, and at length he became con-
vinced that he could devise a machine that would effect
great improvements in the spinning of cotton thread.

During 1769 Arkwright learnt that a clockmaker
named Kay, then living at Warrington, had constructed
some model rollers for a man named John Highs of
Leigh, who was reported to have been engaged in devising
an original roller spinning machine. Highs had used
up all his available funds without succeeding in con-
structing a practical machine, however, and had ceased
experimenting.

Arkwright realised that Kay, having had this
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experience, would be the very man to assist him in the
construction of the necessary mechanical parts for his
spinning machine, and he therefore arranged with Kay
to act as his assistant. In his enthusiasm Arkwright
now devoted his whole time to perfecting his machine
and betore long a model was completed. He then
disposed of his hairdressing business in Bolton and
returned to Preston accompanied by Kay, with the
intention of constructing and exhibiting a full-sized
spinning machine. At first he found difficulty 1n
obtaining the necessary funds for the pur- :
pose, but atter a while he became acquainted
with a iquor merchant named John Smalley
who undertook to finance the scheme.
Arkwright insisted that he must have
absolute privacy in order to work on his
invention and this stipulation made it
difficult to find a suitable workroom.
Eventually Smalley obtained the use of a
back parlour in the Grammar School
master’'s house in Stoneygate, at that time
a quiet residential quarter. A large back
garden full of gooseberry trees screened
the room from the gaze of the curious, and

in that parlour Arkwright and Kay set
to work.

In spite of Smalley’s assistance money
was not too plentiful, for Arkwright had
very little to spare and that only by limiting
himself to the absolute necessities of life.
We are told that during the Parliamentary
election of March 1768,
he was visited at his work- |[BRSEEEEE
room and solicited for B
his vote but he declined
on the grounds that * his
clothing was in such a
ragged state he could not
for shame go up to the poll.” He
added adroitly that “if they would
procure him a suit of clothes he would
give them his vote.” The canvassers were
equal to the occasion and they immediately
started a subscription. A suit of clothes
was purchased and presented to the in-
ventor who promptly put them on and
registered his vote as promised !

In spite of all efforts the endeavours of
the two men to work in secret were almost defeated.
In an adjoining cottage lived two old women, evidently
possessed of a good share of curiosity. They soon
began to tell their neighbours of the strange noises they
heard coming from the back of the schoolmaster’s house.
TI'hese noises, they said, were of such a droning character
that they were convinced it was ‘‘ the Devil tuning his
bagpipes, and his favourites, Arkwright and Kay,
dancing areel | ” This weird story caused consternation
among the neighbours and for a while many of them
were 1n favour of breaking into the back room to make
a thorough search for * the Devil,” who was supposed
to be primarily responsible for the mysterious revelry |

Arkwright was fully aware that the Lancashire
hand-loom weavers regarded any kind of machinery
devised to speed up production as an attempt to deprive
them of their means of livelihood. The rough treatment
that had been given to Hargreaves and his spinning
jenny indicated quite plainly to Arkwright that his
own invention would meet with a similar reception
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Arkwright’s Spinning Machine, invented in 1769

when its existence became known. He therefore
decided to follow the example of Hargreaves and to go
before any trouble arose. Abandoning the construction
of a full-sized machine, he packed up his model and,
accompanied by Smalley and Kay, removed to Notting-
ham where Hargreaves had commenced manufacturing
spinning jennies. On arrival there, Arkwright inter-
viewed a local bank in regard to the capital he needed
to establish his machine, and they agreed to provide
him with sufficient funds for the purpose. Shortly
after the agreement had been
made, however, the bank ap-
parently lost confidence in the
invention and withdrew their
financial aid. In the meantime,
‘Arkwright had taken over
small premises near Woolpack
ILane and had begun the task
of erecting a number of his
machines. Smalley was made
a partner in the concern and Kay
was retained as mechanic.

The spinning machine 1n-
vented by Arkwright consisted
of a vertical wooden {rame
containing four pairs of rollers
and four '’ fliers,” 1n passing
between which the delicate

-Iﬁ

e W, cotton threads, or * rovings,

were drawn out and twisted
into a strong warp thread.
Each roller was made in four
lengths, as shown in the accom-
panying illustration, so that
four threads could be passed
through the machine simul-
taneously. Each pair of rollers
was so geared. as to rotate
taster than the preceding par
or pairs, the ratios being such

' : N that the speed of the last

O R pair was six times as great as
Ll e that of the first. The frst
| pair of rollers did little more
than compress the roving, but
the second pair, revolving at
a greater speed, drew out the
thread to an extent that was
proportionate to the increased speed of rotation. The
third and fourth pair of rollers, revolving at still higher
speeds, further stretched the roving.
In order to ensure that each pair of rollers obtained a
satisfactory grip upon the thread as i1t passed between
them, the upper roller was covered with leather and

the lower one was fluted longitudinally. A lead weight
suspended from the upper roller caused the latter to

bear upon the one immediately beneath and so compress
the roving. The four bobbins containing the rovings to

be drawn and spun were mounted at the back of the
frame, and the thread from each bobbin was passed

successively through the pairs of rollers.
From the last pair of rollers each elongated thread

passed through a wire guide and down to a revolving
vertical spindle that carried a wooden bobbin and a

device called a ‘‘ flier.”” The flier was secured to the

spindle and rotated with it, but the bobbin was free
and driven separately by a twisted worsted band held
at one end by the sheave of the spindle and at the other

S ——
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end passed round what Arkwright described as the *“ whirl of the
bobbin.” One leg of the flier bore a number of hooks, or *“ hecks,"’
round one of which the thread passed on its way to the bobbin.

Each revolution of the flier gave one turn of twist to the cotton.
The rotating bobbin was restricted in speed by means of the band,
and wound in the twisted yarn at a rate proportionate to the
number of revolutions that the bobbin rotated less than the flier.

For every roving spindle at the top of the machine there was a
corresponding flier spindle at the foot.

Horse power was employed to operate the spinning machine.
The animal was attached to a “ horse wheel,” and as this was
turned the rotative motion imparted to it was conveyed through
spur gearing to a vertical shaft carried on a wooden bracket that

projected from one side of the machine. The
four flier spindles were rotated by means of an
endless belt, one end of which passed round a
large pulley fitted at the lower end of the counter-
shaft. An arrangement of crown gearing was
employed to transmit the motive power to the
drawing rollers.

When the bank refused to finance him anvy
further, Arkwright took his model to Messrs.
Need and Strutt, a Nottingham firm of stocking
weavers, 1 the hope that they would recognise the
possibilities of his invention and put forward some
scheme for aiding him financially. His expecta-
tions were realised for
Jedediah Strutt, the in-
ventor of the stocking
machines wused by his
company, at once appreci-
ated the value of the spin-
ning machine and offered
to supply the necessary additional EESS S
capital. A new company was [FEEEE S
then formed, the fusion giving “JERSS
Arkwright the full benefit of the
stocking firm’s resources.

His money problems being
satisfactorily settled, Arkwright
gave himself up enthusiastically
to promoting his mvention. One
of his first acts was to apply for a
patent for his machine, and the
desired legal protection was
granted in 1769. The mill was
duly completed and the spinning
machinery put into successful
operation. The cotton yarn spun
by the machines proved to be of
much firmer and harder texture
than that produced by hand
looms or spinning jennies, and it
was specially suitable for warp.
So great was the prejudice of Lan-
cashire manufacturers against
Arkwright, however, that they
declined to purchase his superior
thread or to give it a tnal,

In 1771 Arkwright and his
partners erected a second and
larger mill at Cromford in Derby-

shire, the necessary power being obtained from the adjacent River
This adoption of water power earned for the machinery

Derwent.,
at this mill the name of " water frames,” and the spun thread
produced became known as "' water twist."”

of spindles than those at the Nottingham factory.
ensured the spun cotton yarn being wound evenly on to the bobbins.

At the time when Arkwright obtained this second patent the
opposition of the Lancashire weavers to improved textile machinery

once more became evident and a fresh wave of rioting spread over

the country. In spite of his unpopularity among the weavers, how-
ever, Arkwright continued to make progress. More mills were
erected at Cromford and the increased employment proved the
means of greatly augmenting the local population. Ewven in the
north of England where the opposition to textile machinery was
much more acute mills became established under Arkwright's
direction. Apart from all this, the inventor derived considerable
sums of money from the sale of his machines to independent
owners of small factories.

It was inevitable that sooner or later Arkwright should come into
conflict with the weavers and in October, 1779, one of his mills at

Photo covurlesy]
A Cotton Carding Machine built by Arkwright

The spinning
machines installed at Cromford Mill contained a larger number
In 1775
Arkwright patented an improved spinning machine embodying
this increased spindle capacity and also an arrangement that

Chorley was raided by an infuriated mob who completely smashed
up the spinning machines and burned down the buildings. Subse-
quently mill after mill in Lancashire was attacked and burned.

Arkwright began to have trouble also with cotton manufacturers
who illegally copied his machines and this trouble became so
serious that, in 178], he took legal action against nine manufacturers
for infringement of his patent rights. The first of these charges
was tried 1n July 1781, and resulted in a verdict in favour of the de-
fendant on the grounds that the terms of the patent specification
were not suthciently clear. In consequence of this decision against
him Arkwright withdrew the remaining eight prosecutions, and
instead of entering upon a prolonged and costly legal battle, made a
public statement of what he considered to be his side of the case.

This statement was contained in a
pamphlet published under the
title of ** The Case of Mr. Richard
Arkwright and Co. in relation to
Mr. Arkwright's invention of an
engine for spinning cotton, etc.,
mmto vyarn."

During the next few years he
contented himself with quietly
collecting evidence in support of
the validity of his patents and in
1785 he again took legal action,
this time to establish his patent
of 1775. As on the previous
occasion the case was judged on
the question of the sufficiency or
otherwise of the terms of the
patent specification, and this time
Arkwright succeeded in winning
the day.

- This success was the signal for
more intensive opposition than
before on the part of the manu-
facturers, and in June, 1785, they
brought an action against Ark-
wright with a view to upsetting
his claim to be the inventor of the
“water frame ' spinning machine.
The trial lasted from nine
o'clock in the morning until half-
past twelve at night and created
great excitement. The manufac-
turers intended the trial to be a
fight to the finish and they put
forward every possible witness
they could obtain. Among those
who testified against Arkwright
was his former assistant Kay,
who swore 1n the witness-box that
the " water frame" spinning
machine as made by Arkwright
had been invented earlier by
Highs of Leigh. The evidence
put forward was so inconclusive

in 1773 that Highs' claim to be the in-

ventor of the spinning machine
was not proved, nor has it been proved since that time, This
trial ended for Arkwright more adversely than before, and his patent
was wholely annulled. There is little doubt, however, that he was
defeated more by the overwhelming quantity of the evidence
brought against him rather than by 1ts conclusiveness.

It 1s an 1ll wind that blows no one any good, however, and the ex-
traordinary interest in textile machinery aroused by the trial proved
a splendid advertisement for Arkwright, and many millowners now
sought after him. In Derby, Leicester, Worcester, Stafford, and many
other places his “ patents " were adopted under license by inde-
pendent manufacturers, and he soon made a large fortune.

The partnership between Arkwright and Strutt was terminated
during 1783, Arkwright retaining Cromford Mill while Strutt as-
sumed sole ownership of the mill they had erected at Belper,

In 1786 Arkwnight was appointed Sheriff of Derbyshire, and subse-
quently had the honour of presenting an address of congratulation to
King George 111 in regard to the latter’s escape from an attempt to
assassinate him, In return the King bestowed a knighthood upon
Arkwright in recognition of his pioneer work in raising the textile
industry to a profitable and prosperous level.

Arkwright was a man of great enthusiasm and indefatigable indus-
try and for many vears he worked from four o’clock in the morning
until nine o’'clock at night. In spite of his great vigour, however, he
suffered acutely from asthma and it was from a complication

of disorders arising from this complaint that he died on 3rd August,
1792, in his sixtieth vear.

(Board of Education
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The World’'s Water Power

The Geological Survey of the United

otates Department of the Interior have
recently issued a report on their investiga-
tion into the possibilities and development
of the use of hydro-electric power. At
the end of 1926 water power to the extent
of 33 million h.p. had been harnessed, these
figures comparing with 23 million . p. 1n

1920. The total potential water power of
the world 1s estimated at 454 million h.p.
Of this Europe claims 58 million, of which
13,100,000 has been developed. In North
America it is estimated that a total of

66 million h.p. can be developed, and up

. to the end of the period mentioned
16,800,000 had been harnessed. Approxi-
mately three-quarters of the total world’'s
increase between 1923 and 1926 took
place in North America including both
the United States of America and Canada.
The greatest potential source of water
power 15 Africa, and it is estimated that
190 million h.p. can be produced on that
continent. Only 14,000 h.p. has vyet
been developed, however. South Africa

and Oceania as yet have barely touched
their resources.

x £ * s

The Telephone Service

During last vear the British G.P.O.
Telephone Department used 660,000 miles
of telephone wire in the erection of new
and repair of old lines.

It 1s interesting to note that all the
manholes and jointing chambers required
for the. underground cables were of re-
inforced concrete. Despite labour charges
and the cost of material it has been found
that reinforced concrete i1s cheaper than
the brick structures erected in pre-war
days.

# b * x®

New Eastern Cable

The Eastern Telegraph Company will
shortly open its new submarine telegraph
cable between Lanaka, Cyprus, and Haifa.
This 1s the first submarine cable to connect
up with Palestine, which now comes on to
the world’s cable map. The' Eastern
Associated Cable Company is working on
underground lines between Port Said
and Suez, and when these are completed
direct communication with India will

be established.
* * * *

Spanish Road Reconstructicn

The Spanish Minister of Public Works
has commenced a vigorous campaign for
the 1nauguration of new and improved

THE MECCANO MAGAZINE

undertakings of national importance, and
included 1n his programme is the modernisa-
tion of 350,000 miles of roads. A start
i1s being made on the laying out of several
new motor roads, the improvement of
4,300 miles of existing roads,
construction of 79 new road bridges. Docks,
harbours, hydro-electric undertakings,
reservoirs, afforestation, irrigation and
railway developments all figure in the

programme, the estimated total cost of

which is £155,000,000.

* * % *
Vickers Steel

“In Captain Malcolm Campbﬁll’s recent
successful attack on the world's motor
speed record, as in most of the recent
record- breakmg achievements on land and
i the air, Vickers steel played an im-
portant part. The frame, axles and gears,
the steel forgings in the gear box, and the
crankshaft and connecting rod drop
forgings of Captain Campbell’s car are all
of Vickers steel, manufactured at Vickers-
Armstrongs’ River Don Works.

It is interesting to note that the same
steel was also used in Major Segrave's
famous Sunbeam car with which he
created the record now broken by Captain
Campbell, and in the wvictorious Bentley
car in the 24-hours’ Grand Prix d’Endur-
ance at Le Mans. The crankshaft and
cc}nnecting rod drop forgings of the Napier
“ Lion ” engine fitted to the Supermarine
Napier 5.5 that won the Schneider Trophy
Race for Great Britain likewise were of
Vickers steel and manufacture, as was
also the crankshaft of the A.C. car with

which the Hon. Victor and Mrs. Bruce
averaged over 68 m.p.h. for 15,000 miles

on the Montlhery course at Paris.
* * * *

Chaining up the Dome of St. Paul's ]

In the course of the renovations that
have been 1n hand during the past two or
three years at St. Paul’s Cathedral, stain-
less steel of Sheffield manufacture has been
very extensively employed, and recently a
big order has been placed for tie-bars to
be used 1n bracing the masonry.

The most interesting application of
stainless steel i1s in the strengthening of
the dome. A great chain 450 {t. in length
1S to encircle the base of the dome and, in
addition to strengthening, it will also serve
to preserve its shape. The chain will
weigh 30 tons and each of its links will be
15 ft. 4 1n. in length and 3§ in. in width.
The chain will be wrapped around the

base of the dome four times to form four
parallel lines of links.

This, by the way, is the largest stainless
steel chain ever made.

and the

l

The Port of Montreal

It will surprise many “M.M." readers
to know that Montreal, Canada’s great

‘grain port, stands either fifth or sixth in

the list of the world’s great sea ports.
T'his 15 an amazing fact when one considers
that Montreal is only open to shipping for
eight months in the year and lies some
1,000 miles up from the mouth of the
River St. Lawrence. It is not possible to
give Montreal’s true relationship to the
other great ports, for the 1927 figures for
Liverpool, London, Antwerp, Hamburg,
and Shanghal are not yet available.

It is not in grain alone that Montreal
deals, although this is its greatest trafhc,
194,435,569 bushels having been handled
last vear, as compared with 135,897,822
in 1926. In the tonnage and number of
ships cleared there was also a striking
advance. Last vear 7,798 ships totalling
17,322 444 tons used the harbour, these
figures showing an increase of 180 and
655,120 tons respectively over 1926.

If port activity may be accepted as a
reliable indication of the internal con-
dition of a country, this advance of Mon-
treal’'s power is splendid evidence of the
prosperity of Canada. Montreal's own view
of the future may be gauged from the in-
creasing port development work that is
in hand. New grain elevators are being
built, extensions to existing structures
are being put in hand to facilitate speedier
handling, and most important of all 1s
the rapid progress on the new bridge across
the St. Lawrence. This will prove a vital
factor in the development of the city and
its surrounding areas, and will form part
of a great arterial highway linking up with
the United States.

- * X i
A British-Built American Liner

It is a rare privilege for an American
shipowner to have his wvessels built in a
British yard. Particular interest attaches,
therefore, to the " Sanfa Maria,  the first
of two liners now approaching completion
for the Grace line of New York by the
Furness Shipbuilding Company. The
“Santa Maria ° will be on her trials in the
early part of this month and subsequently
is to operate the Grace Line services Le-
tween New York and the west coast of
South America, via the Panama Canal.
She is a comparatively large ship, being
486 ft. 6 in. in length with a beam of 64 ft.
The gross tonnage is approximately 9,000
tons. The propelling machinery is of the
twin-screw Sultzer type, each engine de-
veloping 4,000 b.h.p. In normal circum-
stances it is anticipated that a speed of 163
knots will be secured.
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A South Sea Loading Problem

Among the richest of the possessions
that came under the dominion of the
British flag after the Great War, Nauru
and Ocean Island may be placed high,
These South Pacific Islands, once the
property of Germany, possess

immense

deposits of phosphates, commercially useful

in many directions and valued at £4 per ton.,
The development of the islands’ re-
sources presented a
difhcult problem.
Nelther possessed a
harbour, and ocean-
gomg vessels found it
impossible to get 1in-
shore to load. Trans-
shipment from barges
also 1nvolved an in-
evitably high bill of
costs. The islands are
surrounded by slowly
shelving beaches run-
ning out considerable
distances and at high
tide these are covered
only by a few feet of
water. Their seaward
edges are of coral and,
dipping suddenly into
deep water, they form
a constant menace to
ships lying close by.
Steam must be kept up
constantly to facilitate
a quick getaway should
nasty weather sudden-
ly develop, not an in-
frequent happening
among the islands.
The problem of ship
loading has been solved
In- a very interesting
manrner. At Nauru
are 1nstalled two im-
mense swinging canti-
lever arms, each reach-
ing out 200 ft. over the

Courfesy|

sea. Each will rotate through 180° so
that it can be secured inshore when
necessary. A loading-out conveyor, cap-

able of carrying 600 tons of phosphates
per hour, 1s carried out on the arms and
suspended over the holds of the ship
lying off-shore. The supply of phosphates
from the quarries to the storage bunkers
on the seashore 1s brought down by
conveyor also, and the arrangements
are such that 12,000 tons are constantly
on hand. Thus any ship can be provided
with a cargo and loading commenced
within a few minutes of its anchor being
dropped.

At Ocean Island the condiftions are
more favourable to the construction of
harbour works, and a loading jetty, 350 {t.
i length, is in course of construction.

# * * *
New Avonmouth Dock

According to the programme at present
lard down, the extension of the Royal
Edward Dock at Avonmouth will be
opened by the Prince of Wales on 23rd
May. Work has been going steadily
forward on the extension for over two
vears, and when it i1s finally completed an
additional water area 21 acres in extent
and six additional deep water berths will
be available. Included among the new
equipment and facilities that are being
attorded 1n connection with the extensions
1§ a granary capable of accommodating
20,000 tons of wheat. The estimated cost
of the extensions is £2,000,000.

An interesting Coaling Appliance at Durban, South Africa.
photograph the appliance lifts the coal wagon bodily

A New African Bridge

The bridge shortly to be constructed
across the River Benue at Makurdi, ap-
proximately 290 miles inland from Port
Harcourt, on the eastern section of the
Nigerian Ralway, will be one of the
longest bridges in the whole of Africa when
complete. It will comprise 13 spans with
a total length of 2,584 ft. The work 1s
being done by Sir William Arrol and Co.

[South African Raslways and Harbours

The ** Ile de France'’

The Compagnie Generale Trans-Atlan-
tique of Paris have recently taken delivery
of their nmew ship, the quadruple-screw
liner ** Ile de France,” which has been built
by the Societe de Chantiers et Ateliers de
St. Nazaire (Penhoet). The new ship 1s
the most important trans-Atlantic liner
built since the War and is the largest
mercantile wvessel owned in France. It
1s somewhat larger than the * Mauretania,”
and on the list of ocean greyhounds ranks
sixth 1n point of size, being exceeded only
by the " Olympic,” ' Aquitania,” "' Beren-
garia,” "' Leviathan,” and ' Mayjestic.”

The wvessel is 791 ft. 10in. in length,
91 ft. 104in. in breadth and 79 ft. 101n.
in  depth. Its displacement i1s 40,300
tons and its turbines, of the direct-coupled
type, develop 52,000 s.h.p. In its tnals
the " Ile de France ' attained a speed ol
24 knots, as compared with the designed
speed of 23.5 knots.

= * * *

Italy's Merchant Fleet

One of the most interesting {features
of the shipping world within recent years
has been the rapid growth of ltalv as a
maritime power. Within the past decade
it has sprung from seventh to fourth
place 1n point of size of commercial fleets.
At the end of 1927 the Italian fleet com-
prised some 3,483,000 tons, as compared
with Great Britain 22,074,000 tons, United
States 14,670,000, and Japan 4,033,000.

As will be seen from our

sancl

The Sydney Harbour Eridge

In the “"M.M.” for December, 1926,
and January and October, 1927, we dealt
extensively with the progress that was
being made with the new bridge that is
being built to span Sydney Harbour.
Readers will be interested to know that
the work is still progressing absolutely to
schedule, and it is unlikely that anything
now will occur to prevent the formal
opening of the bridge
taking place 1n Oec-
tober, 1931, at which
time a British Lmpire
Exhibition will be in
progress i sSydney.

It 1s anticipated that
the whole of the shore
structures will be com-
pleted by the end of
June next, and as we
write the fourth of the
five approach spans
on the OSydney side
of the harbour is be-
g completed. The
abutment towers and
their pilings are well
in hand and all the
substructure 1s already
in place. With the
completion of the last
approach span, work
will commence on the
throwing of the main
span across the har-
bour. This great span,
as readers will recall,
will be a two-hinged
arch, 1,650 ft. 1N
length and 170 ft.
above the water level
at high tide.

Some 1idea of the
huge nature of the
contract Dorman,
Long & Co. Ltd. are
carrying out will be
gathered from the fact that they found it
necessary to erect a small town at Moruya
to accommodate the men employved in
quarrying and facing the granite required
in the work and in preparing the ballast
for the concrete. On the bridge and
approaches over 1,200,000 bags of cement
will be required, with 120,000 cu. yds. of
and 260,000 cu. vds. of broken

oranite. The total weight of the steel 1n

the bridge will be approximately 350,000

tons.
% * " *

New Naval Contracts

The Admiralty recently placed con-
tracts for the construction of six new
submarines. Vickers-Armstrongs of DBar-
row will build four, Cammell Lairds of
Birkenhead one. and the other i1s to be
constructed at Chatham Dockyard. The
approximate cost of each will be £500,000.
The wvessels are to be of the new " P "
class, as their names indicate ;. " Perseus,
“ Poseidon,” ““ Proteus,”’ " Python,”
“ Phaenix ' and *° Parthean.

It is anticipated also that contracts
for a flotilla leader and eight destroyers
will be given out shortly. lhe flotilla
leader will be named " Codringlon,” alter
the Admiral who commanded the British
forces 1n the famous Battle of Navarino
Bay. The destroyers’ names will be:
“ Acasta,”” *° Achates,”” " Acheron,’ " Az-
tive,”” ' Anielope,” ** Antony,” ** Avdent ™
and ‘“ Amazon."” |
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III. HOW THE POWER OF THE PETROL ENGINE IS OBTAINED

LAST month the course of operations in an internal combustion
engine was fully explained, and it now remains to deal with
the methods of supplying
the necessary mixture of petrol
vapour and air to the engine and
of bringing about the explosion.
Before dealing with these, how-
ever, further important points
in connection with the actual
design of valves and the timing
of their action must be referred
to. In previous descriptions of
valve action we have simplv said
that the valve opens or that it closes. Naturally, each of these
operations takes time, while the period during which a wvalve
remains open depends on the design of the cam that
actuates 1it. \

The action of the cam may be realised from the diagram ‘
on this page, which shows a cam of the type used in
ordinary engines. During one revolution of the cam the
valve 1s opening while the portion from A to B is in contact
with the valve stem, and closes while that from C to D
1s acting. It remains fully open only during the short
period 1n which the portion from B to C is pressing on the
roller, as during that period the valve is lifted
to ils greatest extent. A cam with a sharp
point and steep sides will thus open and close
a valve quickly and leave it fully open for a
very short time, while the use of one with the
bulge flattened will keep the valve open for
a longer period.

In describing the cycle of operations in the
four-stroke engine, it has been supposed that
the periods of opening or closing of the valves
comncide exactly with the strokes themselves.
In practice this is not the case. The inlet
valve, for instance, is allowed to remain open a
little beyond the time required for the down-
ward stroke of the piston. This is done to
ensure that as much of the explosive mixture
as possible 1s introduced into the cylinder, the
momentum of the inward rush of gas through
the valve being sufficiently great to counteract
the pressure produced in the early stages of
the return stroke of the piston,
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The previous articles in this series appeared in the February and March numbers
of the “* M.M."” and dealt with the early history of the motor car and the
working of the four-stroke engine.
of the explosive mixture that is the source of power in this engine, and to
describe how the necessary charges are brought to the cylinder.

Now
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Exhaust Cam showing how the timing
of the lift and the period of full opening
are fixed

The opening of the exhaust valve is made to commence before

the completion of the explosion stroke and to continue for a

httle while after, that is, it re-
mains open for a brief period
during which the inlet valve 1s
beginning to lift. In this way
scavenging, or complete clear-
ance of the products of com-
bustion is effected.

In order to cause the valves to
open 1n the manner indicated,
the position and extent of the
bulge on the cam are wvaried.
1T the cam shown in the figure were used as an exhaust cam, and
the angle from A to D were exactly a right-angle, the valve would

remain open for the exact duration of the exhaust stroke.
: By making the angle larger the period of opening is made
longer as required. The extension is made on both sides,
and as the period of overlap with the preceding explosion
stroke 1s greater than that with the following inlet stroke,
the extension is greater on the side of the cam that first
comes 1nto contact with the valve parts. In the case of
the inlet valve, we have seen that it should open at or
about the beginning of the downward stroke, and con-
tinue to remain open after its completion.
Accordingly, the angle from A to D is again
greater than a right-angle and the bulge of
the cam 1s extended rearward only, thus re-
tarding slightly the closing of the wvalve.

It will have been realised that valve action is
of great importance in a petrol engine, and it
will not be surprising to learn that much care
and thought have been applied to their con-
struction and position in order to make them
as efficient as possible.

Side-by-side valves were practically stan-
dard for a considerable period, and are still
fitted to a very large proportion of engines.
1The two wvalves are arranged to control the
ports, or openings, mto two pockets on the
same side of the cylinder casting, each pocket
communicating separately with the cylinder
space. The stems work in guides or steel
bushes pressed or screwed into the cylinder
casting, and are case-hardened.

we proceed to explain the nature

mininininininiuinis
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The cams do not operate directly on the valve stems. Inter-
vening tappets are provided and these often have roller ends to
prevent ifriction and wear at the points in contact with the cams.
It will be noticed, too, that the cams only lift the valves positively,
alterwards merely leaving them free to return to their seats at
the correct moment. Lo ensure that this return will take place
smartly, springs are used. These are of the spiral type, enclosing
the valve stem. The lower end rests on a collar held in position on
the valve stem by a cotter passing through a slot in the stem, while
the upper end presses on the cylinder casting. Thus the cam lifts
the wvalve against the compression of the spring, and the latter
operates to close it
immediately the
pressure of the cam
relaxes.

There 1s an 1nter-
esting difference be-
tween nlet and ex-
haust valves. Their
stems must neces-
sarilly pass through
the openings by
which the explosive
nuxture enters or Lthe
burned gases leave.
The inlet walve is
kept cool in this
manner, but the
stem of the exhaust
valve 1s exposed to
the action of cor-
roding gases at a
very high tempera-
ture. This results in
corrosion of the
stems, or  pitting,”
as 1t 1s usually called,
the name being given
on account of the
surface appearance
presented by the
stems, while the
high temperature
ruins the temper and
hardness of the

metal, and may eventually lead to breakage of the valve.

T'he manufacture of an exhaust valve that will stand up to its
Nowadays special steels contain-

work has not proved very easy:.

Ing as much as 25 per cent. of nickel or tungsten are used, whereas
3 per cent. nickel steel is quite satisfactory for inlet valves. Pitting
may also take place on the exhaust valve seating and on the face
or part of the valve that rests on it. Much of the efficiency of an
internal combustion engine depends on a perfect fit between these
two, and as pitting causes leaks with a lowering of the all-important
compression, it is necessary from time to time to grind the planes of
contact perfectly smooth with the aid of fine carborundum,

Lhe shape of the cylinder head in engines with side-by-side
valves 1s not ideal by any means. Great improvements in this
respect may be made by using overhead valves, or valves that are
Inverted and placed in the cylinder head above the piston. To
operate these the cams lift push rods attached at their upper ends
to pivoted rockers that depress the valves to open them. Another
method that is growing in favour is the use of an overhead cam-
shaft, the drive being taken to it through an intermediate vertical
shaft by means of bevel or worm gearing. In this case there are no
heavy push rods to be lifted each time a valve opens.

In engines that are fitted with overhead valves there are no side
pockets in which quantities of unused gas or products of com-
bustion may hide. The space for the mixture is compact and the
maximum power of the explosion is developed and transformed
into useful work.

One disadvantage of overhead valves is that when a valve breaks
the head falls into the cylinder and considerable damage is possible.
T'his does not occur very often now that special nickel and tungsten
steels have been developed for use in making the valves, and is
more likely to occur in the high-speed engines of racing cars than in
those of ordinary touring cars. Nevertheless, in the engines of a
few cars the exhaust valve—the one most liable to fracture—is left
in the usual position, while the inlet valve is inserted over it.

S0 far we have been dealing with poppet valves, by far the most
popular type. At various times attempts have been made to
devise other types to increase efficiency and to lessen noise. The
older type of poppet valve was very noisy indeed, but improve-
ments 1n the design of tappets and tappet rollers have resulted
in much quieter engines.
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Trophy Car Race at the Isle of Man
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Of the various types of valves that have been tried during the

last 25 years or so, only the sleeve valve 1s of importance to-day:.
T'he original sleeve valve engine was the invention of C. Y. Knight,
and to-day 1s used 1n the Daimler, Minerva and a few other cars.
Briefly, the principle 1s that the piston 1s surrounded by two
concentric cylinders or sleeves of light steel, which move up and
down independently of each other.
brought by their movements into position to allow mixture to
enter or the exhaust gases to leave the cylinder when necessary.

Slots cut in the sleeves are

Thus, during the inlet stroke of the piston, the two slots on

the 1nlet side of the sleeves must coincide with that in the cylinder

wall through whiach
the mixture enters
from the inlet pipe.
During the next
three strokes these
ports must not co-
incide, but during
the fourth, three
similar ports on the
exhaust side come
into line. To effect
this, the two sleeves
are moved inde-
pendently by short
connecting rods from
the cam-shaft, which
1S driven at half
speedd by gearing
connected to the
crank-shaft.

The  detachable
cyvlhinder head of the
Knight engine 1is
spherical and the
plug 1s set centrally.
lThe shape ot the
combustion chamber
1s therefore ideal, and
a highly efficient
engine is the result.
In addition, the
sleeve valve engine
15 exceedingly quiet
and the noise made
by the sucking action of the engine on the petrol is plainly audible
even at high speeds.

There 1s another type of sleeve valve engine 1n which only one
sleeve 1s used. In order to bring the openings in a single sleeve

opposite to those in the cylinder walls at the nght moment, and

then only, a much more complicated tvpe of movement 1s necessary.
In the Burt-M'Collum engine, first used on the Argyll car ot pre-
war days, the ports are shaped like triangles with the upper part
removed, and the sleeve 1s not only moved up and down as 1a the
Knight engine, but i1s rotated as well. To accomplish this, a pin
attached to the sleeve by a umiversal joint 1s set eccentrically on
the face of a disc rotated at half speed from the crank-shait by
skew gearing. The actual path of any point on the sleeve is ellip-
tical. It will be noticed that no springs are necessary in an engine
having sleeve valves of either type, the valve always being positively
placed exactly where 1t 1s needed by the form of drive adopted.

We must now pass on to deal with the explosion that is the
source of power in the internal combustion engine. There are
many possible fuels that may be used m a modern four-stroke
engine. These include coal gas, water gas and producer gas, all
of which may be used to run motor car engines, but the most
suitable form of fuel for an automobile as distinct from a stationary
engine is a hquid that 1s easily vaporized, for its storage 1s a com-
paratively simple matter.

Of the liguids available, the one usually adopted is petrol, the
portion of petroleum that boils at temperatures up to about 150°C.
The oil that gushes out of the wells of the United States, Mexico,
Persia and other places 1s a very complex liquid containing chiefly
various hydrocarbons, or compounds of carbon and hydrogen.
Lhe simpler of these compounds have low densities and boiling
points, and on distillation of the petroleum they are the first to be
collected. They not only vaporize easily, but a mixture of them
with air 1ignites readily, thus making them very suitable for motor
car engines.

The heavier fractions of the petroleum distillate are parafiin
or kKerosene, and the still heavier oils that are used to-day in the
Diesel engine. In addition, benzol obtained from coal by dis-
tillation, as described 1n articles in the “"M.M." last year, is largely
used n internal combustion engines, either alone or mixed with
petrol, while a fuel that may be of great value in the future is alcohol.
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The power obtainable from alcohol is appreciably less than
that derived from an equal weight of petrol, but this fuel has
the great advantage of providing the only means at present known
of making the energy of the Sun available within a reasonably
short period. Coal and petrol may be regarded as forms of solar
energy, but ages have been necessary to etfect the transformation,
and 1t 1s certain that there is a definite limit.to the amount of
these available. Alcohol, on the other hand, is obtained by
distillation or {fermentation of wvegetable compounds. Thus
methyl alcohol or methanol is formed when wood is distilled,
while ethyl alcohol is the product of fermentation of fruit juices
containing sugars. Large annual supplies may therefore be
produced, while the plant or tree
that is their immediate source is
either unaltered or replaceable,

For complete combustion petrol
requires from 143 to 15 times its
own weight of air. The essential
requirement of an internal com-
bustion engine is that the burning
should spread outward from the
spark with great speed 1n order to

produce a large i1ncrease 1n tem-
perature and in pressure In a very
short time,
In a mass of explosive mixture

im which there i1s no movement,
the explosion started by the spark
spreads out in spherical
waves at a very great speed,
the latter being dependent
on the pressure and the
strength of the mixture.
The wave travels more
slowly in mixtures weak in
petrol and increased pres-
sure results in increased
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of the mixture to the cylinders complete the carburetter in its
simplest outline,.
In common with other features of the petrol engine the car-

buretter has been greatly improved, chiefly with a view to ob-
taining the best results under wvarying conditions. The petrol
demands of an engine running under load and at high speed are
quite different from those of one that is idling, or running slowly
without load, while a mixture richer in petrol is necessary for
starting a cold engine than for keeping one running after it has
been thoroughly warmed up. Slow-running jets and extra air
supply for running on the level are therefore often incorporated
in the carburetter in order to satisfy automatically the varying
requirements of the engine as far as possible.

- In order to understand the working of a modern carburetter 1t is
best to follow the course of the fuel from the storage tank to the
cylinder in such an instrument as that shown in the illustra-
tion on this page. The tank may be on the dashboard, when
petrol reaches the carburetter by gravity flow, or it may be
@ at the rear of the car, in which case

the fuel must be lifted to the car
buretter either by air pressure in the
tank itself, a method not now greatl:
in favour, or by the use of a devic
known as the *“ Autovac” placed
above the carburetter level.

In the Autovac a partial vacuum
is produced in a metal chamber by
the suction of the inlet pipe, and
this causes petrol to flow in from the
tank, where it is subject to atmos-
pheric pressure. As the chamber
fills, a float rises until at a certain
height it operates valves to shut off
the suction and admit air. The 1in-
creased pressure then opens a valve
leading into an outer cham-
ber, into which the petrol

speed of transmission of the flows to be delivered by
combustion. The latter fact eravity flow to the car-
accounts, m part, for the huretier.

great increase in efficiency _ | On reaching the car-
brought about by compres- Courlesy] [(Zensth Carbureiter Co. Lid. buretter the petrol first
sing the mixture before firing. Sectional diagram of the Zenith Carburetter. Petrol enters through the gauze filter on the enters the float chamber,

The gas nearest the plug,
however, burns with prac-
tically no increase in pres-
sure, as it 1s surrounded by an elastic cushion of unignited gas,
and it has been found that even in a rich mixture the maximum
pressure may not be developed until an appreciable time has
elapsed.

1o the eye and ear the explosion may seem instantaneous and
the actual time may appear very short when measured in seconds,
but in a high-speed internal combustion engine the whole expansion |
stroke may take only one-fiftieth of a second, while the actual
explosion must take even less time than this. This would be
quite impossible were it not for the fact that the charge in the
cylinder 1s 1n rapid movement when fired by the spark. Turbu-
lence, as 1t 1s called by engineers, is a necessity as it ensures that
the igniting flame reaches all portions of the charge with maximum
rapidity. The practical effect of this was shown in an interesting
experiment by Clerk, the inventor of a famous two-stroke engine
to which we shall refer later. He arranged the valve action and
spark timing of an engine in such a way that the gaseous mixture
was fired after being compressed three times with the valves closed,
instead of once. He thus allowed time for the initial turbulence
of the mixture to be lost. The process of combustion was then
found to be slow, and the action of the engine wasteful and in-
efhcient. In practice, turbulence 1s secured by the rush of the
mixture 1 entering the cylinder, and the inlet ports must be so
designed that the rush is not checked in any way.

The mstrument that introduces the charge to the cylinder is
the well-known carburetter. In a four-cylinder engine making
2,000 revolutions per minute, there are two explosions in each
revolution. This means that 4,000 charges of mixture must be
delivered to the cylinder in the same period. Thus the carburetter
is a very mmportant part of the engine.

In early forms of the carburetter air was passed over the surface
of petrol, and 1n so doing carried along with it petrol vapour.
To assist 1 vaporizing the petrol various devices were used.
In some cases wire gauze wet with the petrol was placed in the
path of the air, and in others wicks were used. 7To-day jets are
almost universal, these being supplied with petrol from a chamber
in which a constant level of petrol 13 maintained automatically.
This 1s known as the float chamber. A space in which the vapour

1s thoroughly mixed with air and a throttle to control the supply

right and is sucked through the various jets by the rush of air entering through
on the left. The supply to the cylinders of the resulting mixture is controlled by the driver
by means of the throttle above the choke tube

the wide tube so called because it con-

tains a cylindrical metal
vessel floating on the petrol.
When petrol first enters, the float rises until the former has reached
the desired level. The float then actuates toggle levers that press a
needle valve on to its seat where the petrol pipe is attached to the
float chamber, thus cutting off the supply. A fall in the level of the
fuel, and therefore of the float, results in the opening of the needle
valve to admit a further supply.

At the base of the chamber is a second pipe leading to the jet. The
orifice of the latter is very slightly below the level of the petrol in the
chamber, and is placed in the path of the air that is being sucked
into the cylinder, The action of the air rushing past the orifice
causes a fine stream of petrol to issue from the jet, the tube in the
region of the jet being narrowed down to give the air an increased
speed at that point in order to atomise or break up the petrol mnto
the fine drops constituting the vapour. Above this point the tube
widens again gradually and here the vapour and the air are thor-
oughly mixed together before passing through an opening that may
be closed entirely or regulated by the driver of the car at will.

In order to make a carburetter of this tvpe sufficiently elastic to
satisfy the requirements of an engine under all conditions, other jets
are added. A typical example is the Zenith carburetter shown in
section on this page. .In this two additional jets, known as the com-
pensator jet and the slow-running jet, are used. The compensator
jet 1s formed by enclosing the main jet within a slightly wider tube,
as shown in the circle marked 4 on the diagram, and 1s supphlied
separately from a well, 7, that always contains a little petrol. The
tube 6 through which its supply 1s obtamned 1s also shown.,

The supply of petrol obtained from this jet is not increased by the
greater suction resulting from high speeds, as the rate of flow of
petrol mnto the well is restricted to the volume that passes through
the narrow tube 6. It wall be seen that of the two jets so far con-
sidered, one tends to supply more petrol than is required at high
speeds owing to the greatly increased suction, while the other tends
to supply less. In this way compensation is effected, and the mix-
ture 1s kept approximately correct over the whole range of engine
speed.

The third or slow-running jet 2 obtains its supply from the well of
the compensator jet and opens into the inlet tube at the level of the
throttle. When the throttle 1s slightly open, the speed of the air

supply passing on to the cylinders through the exceedingly narrow
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|  on the piston at the commencement of its downward stroke the

explosion must be started a little earlier, and in practice the spark
that ignites the wvapour is flashed across the terminals of the
sparking plug before the end of the compression stroke.
Whatever means of producing the spark is used—the chief
methods will be described next month—a device for altering the
time at which the spark occurs is always incorporated, and a few
trials with the ignition control will demonstrate the eflect of
varying the time. With the engine running at a moderate speed,
movement of the ignition lever from the " advanced = to the
“retarded "' position will result in a noticeable reduction of
the speed of the engine. '1This
iIs because retarding the spark
= | brings the time of the com-
r mencement of the explosion
“ nearer the end of the compres-
1 sion stroke. When the ignition
1s fully retarded the combus-
tion of the mixture begins when
the piston is at the top of its
stroke, and the highest pressure

opening is very great, and the powerful suction set up produces a
spray of petrol through the narrow slow-running jet. The supply
may be controlled by means of the knob numbered 9, which alters
the effective area of the jet in order to give the most economical
mixture and the smallest amount of fuel necessary to keep the
engine just ticking over, |

Easy starting is obtained by the use of an air strangler in the
air inlet. When this is closed the whole suction of the engine 1s
concentrated on the petrol supply, thus giving a rich mixture
that explodes readily even during the coldest weather. It -will
be noticed also that the petrol enters the float chamber through
a filter tube of fine wire gauze.

In the latest type of Zenith
carburetter the air supply passes
through three concentric tubes
or diffusers. The one surrounding
the point of entry of the petrol
is very narrow so that the air
rushes through it with
great speed. lhe ob-
ject of using these tubes
imstead of a single wide
one 1s to ensure a
thorough breaking up
of the petrol jet into a
fine mist that gives
with the air supply a

||||||
_______
il |

(The Daimier Co. Lid.

Sleeve valve mechanism of a six-cylinder Daimler engine. The drive from the crankshaft '- %
is clearly shown, while the short shafts actuating the sleeves are also visible. It will be b S\
noticed that the slots in the two sleeves coincide in the case of the fifth cylinder

due to the explosion is not reached

A device for controlling the muxture | | |
until the piston 1is descending and

:
=y
This enables the driver e

homogeneous mixture.
from the dashboard is also incorporated.

|
-
=
— # —
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to use a rich mixture for starting purposes. |

Another type of carburetter uses piston throttles, which uncover
different jets as they move, in order to give a total jet orifice
proportionate to the requirements of the engine. In ?tlll another
type a petrol jet of fixed size is used and the air supply is regulated.
In one carburetter working on this principle the varations in
suction of the engine cause the rise and fall of leather bellows
connected to a metal cvlinder that is thus made to uncover the
correct proportion of the air inlet tube. A needle attached to the
bellows works in a cylindrical jet and regulates the amount of
petrol at the same time, thus maintaining a correct proportion
between the two constituents of the mixture.

A point of some importance in the development of the power ot
the explosion is that the gas produced by burning must be swept
out of the cylinder as far as possible. When the piston is at the
top of its stroke there is still a clearance space left above 1t and
the gas in this space cannot be got rid of in the ordinary manner.
It thus remains behind to dilute the next incoming charge of
gas and so reduces power output. *

At one time the loss due to ineffective scavenging was so great
that two extra strokes were suggested in which clean air was

drawn into the cylinder and then expelled in order to carry ofi

more of the burnt gas. In modern engines the clearance left 1s
much smaller and scavenging is made more efficient by taking
advantage of the turbulence of the incoming mixture. The small
amount of burnt gas thus left in the cvlinder is of very little
importance. o

Several other factors are concerned in the problem of obtamning
the best results from the explosion of the vapour. The time at
which the spark is fired in the mixture, for instance, has a very
great influence on the power output of an internal combustion
engine. Theoretically the explosion should take place at the
moment when the piston has finished the compression stroke
and is on the point of commencing the third stroke of the cycle,
but theoretical requirements must be modified to suit practical
conditions. |

The need for modification in the present case is due to the fact
that time is required for the development of the power of the
explosion. As we have already seen, the time required is very
small indeed, but to enable the maximum pressure to be exerted

the gases in the cylinder are already
expanding. Much of the power of the explosion 1s thus wasted,
as the benefit of the compression is partly lost.

It has already been suggested that in normal running the spark
must be advanced. It is retarded only when starting the engine
or when speed is lost in climbing a hill. As engine speed 1s re-
duced the time required for each stroke is reduced. The
proportion of the stroke by which the spark must be advanced
must also be reduced therefore in order to prevent the mixture
from being fired too soon,

If the ignition lever is allowed to remain in the advanced
position as the speed of the engine i1s reduced on a hill, a
sharp metallic ring is often heard from the engine. This is
called ' pinking,” the explosion being easily distinguished from
a normal one by the sharper noise.

Pinking may be prevented by retarding the spark so that
the charge of explosive mixture is expanding when the full force
of the explosion is developed. This is wasteful as regards power,
a consideration that also applies to other methods by which
pinking may be prevented, and attempts have thercfore been
made to find a fuel with which it does not occur. A mixture
of benzol and petrol is useful for this purpose while wvarious
liguids are now available, including the well-known Ethyl,
that prevent pinking when added to petrol 1n very small
proportions.

The chief constituent of Ethyl is a compound known chemically
as lead ethide, the addition of only a quarter of one per cent. of
which to petrol gives a reliable anti-pinking mixture. In practice
even less than this is used, the proportion recommended for general
use being usually only one part in 1,800 parts of petrol. |

The extraordinarily small amount of this hquid that gives
protection from pinking is perhaps its most remarkable feature.
It is just as well that a small proportion is effective for otherwise
the natural disadvantages of lead ethide might have prevented
Ethyl from coming into use. In itself lead ethide 1s poisonous
and its use in large proportions would result in the deposition of
lead within the cylinder. Difficulties of this kind have now been
successfully overcome and Ethyl petrol is coming into general use.
We hope to give further information regarding this remarkable
liquid in a later article.
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FAMOUS TRAINS : XVI.

- The Manchester “Club” Trains, LM.S. -
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By Cecil J. Allen, M.Inst.T., etc.
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4-6-0 four-cylinder L.M.S. Express Locomotive, Class 8

UCH are the modest dimensions of these islands

places of residence are Blackpool, with its outlying
on which we live that most of our biggest cities

suburbs of Lytham and St. Anne’s, and Southport.

are within tolerably easy reach of the sea. The Rhyl, Colwyn Bay and Llandudno also claim their share
result 1s that very many commercial people take ad- of this daily city-coast traffic, and even Morecambe
vantage ot this accessibility by carrying on their business and the lakeside resort of Windermere are not too

in their respective cities, but living at the seaside. distant. The whole of this traffic is dealt with at the
This 1s a habit that the railway companies, not un- two adjacent stations ot Victoria, once the headquarters
naturally, like to encourage, for it means a considerably of the Lancashire and Yorkshire Railway and now of
longer journey, and therefore the Western “ B”” Division of
a proportionately higher season the L.M.S. system, and Ex-
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ticket rate, than if the same O Leading Dimensions of Locomotives working L.M.S. ]:E:I change, the one-time property
people were run merely to g Manchester *‘ Club ' Trains g of the late LLondon and North
and from the city suburbs. 2 d-cylinder  2-cylinder 5 Western Railway.  Work is
Thousands of London busi- o Hﬁ:ﬁgh “;;f;; . E now 1n progress connecting the
ness men, for example, come H type. class. n two terminals directly together,
up daily from places as far O ®indess, dameter .. .. .. W @ettin O and when it is finished one of
afield as Southend, Brighton, [ bDriving Wheels, diameter ... ... 6ft.3in. 6ft.3in. D the remarkable features of the
Eastbourne, Worthing, Folke- [ Heating Surface, il A 0. H joint station will be a con-
stone, Margate, Ramsgate, B 2 *  Soperhester I’E} ” ;;2 . B tinuous platform of the enor-
Clacton and Walton, ranging o " »  Total o e 2323, 1,88 ., mous length of 2,196 ft. Woe
in distance from 35 to 75 miles % f\iﬁl}f; e i e s i) wor” 1w’ B betide the unfortunate seaside
away, and taking in time from H Tractive Effort (at 85% Wkg. Press.) 29,470 ,, 21,670 ,, o resident, in days to come, who
one to two hours on the journey g Adbesion Weight ... .. .. 593tons 462tons 1§ arrives at the station at the
. . . A 1 Total Engine Weight ... 9.1 ., 66.5 ,, Il A .
In each direction. (Jlﬂﬁgﬂw [T Water Capacity of Tender ... ... 3,000gals. 3,000gals. [ last minute to find his coast-
similarly has within reach the o Coal » 0w e e toms 6 toms LB bound train at the opposite
beautiful resorts on the Firth & ;‘E:E " E"ﬁi“e i S fiﬂ_f’a'ﬁ‘} oz 609 » 5 end of this platform from the
of Clyde, and Leeds and Brad- E Nolis. Dissentidos |of AcildE: 160 Vetmaite ¥ ) E one he expected ! But we must
ford I.‘Jﬂﬂplﬂ do not find Scar- E[[ 3,;_].;1 Midland J-cylinder 4-4-0 compound type have been givﬁ E thE that he will not do dlly-
borough or Bridlington too far 5 W peevious txtiiey of Gy sedsy. o thing so foolish.
away. Liverpool 1s as nearly EHHHHHEEHEHHDﬂnﬂnnﬂﬂﬂﬂuunﬂﬂnmmﬂﬂmﬂg ~ Of the two stations, Victoria
on the sea as makes no matter, _ 1s considerably the larger. Its
while Birmingham, alone among the big cities, finds accommodation was greatly increased early in the
the sea a little too remote for residential purposes. present century, when a new terminal portion, with
But 1t 1s with Manchester that we are concerned 10 platiorms, was added on the south side for the use
this month. The business Mancunian has a fine stretch of the trains to and from the Oldham., Stalybridge and

of coast from which to choose. His favourite seaside | Bury directions, the last-named of which are now
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worked electrically. There are now 17 platforms,
of which 11 are terminal, and 6 are through from one
end of the station to the other. A singular feature
of the working i1s the manner in which trains to and
from the east end of Exchange Station pass through
the centre of Victoria, between Nos. 11 and 12 platforms,
over relief tracks not provided with platforms; the
same lines are used by freight trains that require to

end to end. Thus there 1s not, perhaps, the same call

for the club saloon as once there was, but it 1s still run,
and the club members are assured of privacy for their
journey. The same idea has been taken up since by
residents at Llandudno and at Windermere, to both
of which popular resorts club saloons now run.

The actual " club™ trains are the 4.30 p.m. from
Exchange to Llandudno, the 5.5 p.m. from Exchange

pass through Victoria.

An Ingenious
part ot the
equipment at
Victoria 1s the e
overhead lug- 2L
gage  carrier,
which runs
right across the
station just
under the root.
It 1s electrically
worked, and the
operator, who
has a precarious
perch  below
the carrier, 1s
able, by suit-
able  hoisting
tackle, to lower
his  capacious
luggage basket
on any platiorm
and, when it
has been filled,
to lift 1t and
whisk 1t away
to any part of
the station re-
quired, without
delay and with a minimum of effort.

Cotrtesy

Exchange station 1s on a much smaller scale and has

only five platforms. It 1s No. 3 at Exchange, coupled
with No. 11 at Victoria, that will ultimately make
the 2,196 {t. platform, but by means of suitable cross-
overs i1t will be able to accommodate two or three
trains simultaneously. So the two stations have
between them 22 platforms, and when united will
make one of the largest stations in the country, though
from the point of view of compactness the combination
could hardly bear comparison with, say, Waterloo
terminus in London.

Shortly after four o’clock in the afternoon we make
our way past the Cathedral at Manchester into Ex-
change Station, for the departure of the first of the
“club ™ trains. This reminds me that I have not vet
explained what a " club™ train 1s. A considerable
number of years ago certain Blackpool residents formed
a kind of travelling club, and requested the Lancashire
and Yorkshire Railway authorities to provide them
with a saloon coach in which they might travel together
in a comfortably " clubbable” fashion. The railway
people fell in with the idea, and the ““club” saloon
was duly included in the formation of the chosen Man-

Blackpool ““Club ' Train

to Windermere, and the 5.10 p.m. from Victoria to
Blackpool ; but
the 5 p.m. from
Victoria to
Southport and
the 4.55 and
5.2 p.m. Irom
the same sta-
tion to Black-
pool also have
sufficient of a
“club "’ charac-
ter to be 1n-
cluded 1n our
survey., The
collection of
coast - bound
expresses leav-
ing Victoria in
this 15 minutes
1s 1ndeed re-
markable, and
still more so 1s
the character of-
the passengers,
as from two-
thirds to four-
fifths of the
coaches  pro-
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