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ESECTRIC RAILWAYS.

ags]::t“m on the utilization of electricity for working rail-
land 1 a8 recently delivered before the Birmingham and Mid.
with Pn“ti}t“te. by Prof. Ayrton, F. R.S., who, in conjunction
jeet i? - Perry, hag been making a special study of the sub-
attentio, B.0€€rs, said Prof. Ayrton, had been turning their
Supplg otn to the consideration whether electricity might not
o nn steam or compressed air for trains and tramecars.
cOngi?i estion wag mainly one of expense, and what they had to
to gre:r Was whether electric transmission of power would lead
ordip er économy than was possible to be obtained with an
ary locomotive, The weight of a railway carriage filled

m tivl:mp ¢ Was about seven tons, while the weight of a loco-
aver engine varied from twenty to sixty tons. Therefore the
8_:ge Weight of every engine might be taken as being equal
train _°t“mages full of people. Ten carriages usually formed a
expen’ -herefore the presence of the locomotive necessitated the
e ne 1ture of at Jegst fifty per cent. more power than would
riqus cﬁ’:j:ry, merely to pull the train along. A still more se-

bndge mu::‘g: to the use of the locomotive was that every

erely t,
lany” i, y

made many times stronger than would be ne-
O Carry railway carriages ; and the repairs were
a 8 8 expensive. Compressed air had enabled the
Svery E;hCOmpames very successfully to apply brake-power to
must | ked of a train’; but it was to electricity that they
eels 0K to drive the train, by power applied to every pair of
either £y e electr{cal energy, however, must be produced
taiy strom the burning of coal, from the energy of the moun-
of the w?“(ll“, the force stored up in chemicals, or the energy
Dame]y, ltnh - At the present time it was the first of these—
Tailwgy o . Potential energy of coal, which was applied to
emplogegmp“ 810n ; and it was that form which would still be
that the €ven when they had electric railw ays, as it was found
-en Mving of & dynamo-electric machine by a stationary
it conlg 8tne would produce electricity more economically than
tery. broduced by the burning of zinc in a galvanie bat-
machineythmeans of a small gas-engine, driving a Gramme
conlq 1’ he lecturer showed how power was produced which
dri]) o transmited by wires, and made to work a lathe, a
th“t'thi ther apparatus at g distant point, and he explained
Qicg) b; :Il;em()d of producing electricity was the more econo-
°ne-seventhe fact that g pound of zine only contained about
the form of the énergy contained in a pound of coal, while
Ployip e(ir Was about twenty.five times as expensive. In em-
Conye gt ectricity todrive a drill, flexible wires could ba used to
© simp ee tcummt ; but to drive a carriage alonga railway,
Tail ety 5t plan Was to use the rails as the two wires, the one
Wire__y eg ‘“ the 80Ing wire, and the other as the returning
Wheelg oy, o CCtriCity being taken into the electro-motor by the
The Tails l‘]’"e side and sent back by the wheels on the other.
°]ect!'icit' ow'“:v"' must be insulated from one another, or the
Y would pass from the one to the otherins'ead of going

ae motor. It had been found hitherto impossible to
Aste from ong line of rails sufficiently to prevent excessive
h eakage, and his colleague, Professor Perry, and
P¥ercome :h' Spenc considerable time in devising methods to
b er, b, 18 difficulty without adopting the method, which,
» had been successfully used for tramway purposes, or

of § a:r‘!lpply of electricity ‘with the convey-nce by means

2 ver. "“c“m“l&t?l‘. Instead of supplying electricity to
the aiydlo?)% and l?adly Insulated rail, theitl-) f)lZn vgvas to place by
the electr, the line a well-insulated cable, by means of which
o the hﬂ:lty Was supplied to a comparatively small section
J txni,:]y f°"°1' which the train was at the time running.

ed tq ite t one section and passed on to the next, a brush
Mangfe 08 il contact with a mechanical contrivance

2.00 thyon el:"ed the electric current to the next section, and
Might be 003 out the number of sections of which the line
1‘“ electri, r:? sed. Dr. Siemens had shown practically that
SCturey sub 1 Way would answer over short distances, and the
:-lch of whiclﬁltted that by gnaking up the line of short lengths,
w“‘ difficy), Waa automatically rendered electrical in its turr,
,;' OVereg Y arising from leakage over an extended line
gidus of o> He showed the working of the system by
videg into? el circular railway about 10 ft. in diameter,

:”’“ Our sections ; and he pointed out that its arrange-
”0 ulq Show ,, means by which an apparatus in a signal-box
®hanig, © OV What section a train was moving. — English

COMPRESSED-AIR MACHINE USED IN THE CHANNEL
TUNNEL.

The length of the Submarine Continental Railway Com-
pany's Tunnel, under sea, from the English to the Frenc shore,
will be twenty-two miles ; and, taking the shore approaches
at four miles on each side, there will be a total length of thirty
miles of tunnelling. The a{)proa.ch tunnel descends from the
day light surface by an inclosed gallery, with an incline of 1
in 80, toward Dover, to a point on the Southern Railway-Com-
pany’s line, about two miles and a half from Folkestone. The
exact point is at the western end of the Abbot’s Cliff tunnel,
at which point the gault clay outcrops to the sea level. Half
a mile of heading has been driven, by machinery, from this
point ; after which the works were suspended to enable them
to be resumed at a point nearer to Sha espeare’s Cliff, where
the tunnel passes under the sea. The shaft at this point is 160
feet deep. It is sunk close to the western end of Shakespeare's
Cliff, The shaft passes through about 40 feet of overlying
débris ; it then just touches the white chalk, whish is pervious
to water, after which it goes down to the beginning of the tun-
nel, which is here 100 feet below the surface of the sea. A
heading, now three quarters of a mile long, has been driven in
the direction of the head of the Admiralty Pier, entirely in the
gray chalk, near its base, and a few feet above the impermeable
strata formed by the gault clay. The idea of the projectors is
80 to localize the tunnel, not only in the part already made,
but alse when it passes ont under the sea, that it shall have
the body of the gray chalk above it and that of the gault clay
below it, both these strata being in themselves impervious to
water, and hoth alike having heavily watered strata on each
side of them ; numely, the white chalk above the gray chalk,
and the lower greensand below the gault clay. This coudition,
together with that of providing sufficient roof between the tap
of the tunmel and the sea, which roof has a thickness ot 150
feet, will neces<itate the tunn«l being turned in a curved live.

The present heading is 7 feet in diameter. Machinery is
being constructed by which this 7 foot hole can be enlarged to
14 fert, by catting an annular space, 8 feet 6 inches wid y
around 1t. This will be done hy machinery similar to that
already described, but furnished with an upper bore heai,
suitable for dealing wirth chalk, to make an annular cutting,
instead of acting like the first machine, which makes the 7 foot
catting. The one machine will fyllow the other, at a proper
interval ; and the débris from the cutting by the first will be
passed out through the second machine. The compressed air,
likewise, which is necessary to work the advanced machine,
wlll be ~imilarly passed through the machine coming behind.
There will be no difficulty in speeding the machine so that
they sball work along the tunuel at the same rate of progress ;
and the larger machine can, as well as the smaller one, do its
work with a minimum of manual labor ; only two men are at
present needed for each machine.

The engraving shows the Beaumont & English compressed-
air boring mchine at work. The length of this machine from
the borer to the tail end is nbout 33 feet. Its work is done by
the cutting action of short steel cutters fixed in two revolving
arms, seven cutters in each, the upper gortion of the frame in
which the borer is fixed moving forward five-sixteenths of an
inch with every complete revolution of the cutters. In this
way a thin paring from the whole face of the chalk in front is
cut away with every turn of the borer. A circular tunnel is
formed having a diameter of 7 feet. A man in front shovels
the crumbled débris into small buckets, which, traveling on an
endless band, shoot the dirt into a “skip ”’ tended by another
man. The skip, when filled, is run on;{la tramway to the
mouth of the shaft. At present these trolleys, each holding
about one-third of a cubic yard, are drawn by men, but before
long it is hoped that small compressed air-engines will be used
for traction. The rate of progress made with the machine is
about one hundred yards per week, but will soon be much
accelerated. As worked at present, the number of revolutions
it makes is two or three per minute, which, as the advance by
each revolution is five-sixteenths of an inch, amounts to bor-
ing nearly an inch a minute while the machine is at work.
But Colonel Beaumont anticipates no difficulty in making the
machine cat its way at the rate of three-eighths of an inoh per
revolution, and getting five revolutions per minute, which
would give a rate of advance of two inches per minute. A very
important question has been raised with regard to the supply
of compressed air. Carried in four--inch iron ipes, it now
reaches the machine with a pressure of about 30 Yb., the pres-
sure at the compressor at the shaft mouth being from 30 Ib. te




