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. 135 tb. nuarly, on the squaic tach,
., 16v revolativns the compresser shafts mahe 8§60 revolutivns.

flames when it eacaped on the other,  In the lower part of tho
cabinet inside ho )it two large gas flames, and the hot air from
these rieing m the cabinet mtercepted the souud, so that tho
tlatue ceased to be shottened,  He thus proved that nvisible
columns of heated anr vonld cut oft sgound, He then put out
the burners aud bt a prece of phosphiorus plucad 1 a saucer at
the bottom of the cabinet, the latier of course was soon tilled
with & thick smoke of phosphoric acid—so thick wag it, that it
cut off from view a hghted candle which was placed at the back
of the cabinet, yet this cloud, which was so powertul 1n catting
off the rays o! tight, did not 1nterrapt the waves of sound atall,
Having thus proved that 1avisible warm mr may act as an
acoustic cloud, he said that when such clouds are close to the
source of sound tho cchovs are nnmedlate and mix with the
original sound . but if the acoustic clouds are further off, then
there are prolonged echoes. I urther, the 1ength  fan echo is
a measurv almost of the depth of theacoustic cloud from whence
it comes. In the expensments at the South Forcland he dis.
covered that when a sound penctrated to a grest distauce, then
the cchoes were Jongest,

At the closs of his lecture he argucd that the phenomenon
which Arapo couid not explain was due to warn air from the
chimneys of Paris, forming acoustic clouds which suriounded
the station at Villejuif, winlst the other station at Monthlery
was free fiom this heterogencous atmosphere.

AIR-COMPRESSING MACHINERY, ST. GOT'HARD
TUNNEL.

Machines for compressing air have of late attracted much
attention as the best means at preseat 1n use of transporting
power to considernnle distances. The practical success of the
system has been fully dewonstrated at the St. Gothard Tun-
nel Works, where the mochanisin used 15 the most powerful
of its kind that has ever been crected, the gross horze-power
that can be erected being not less than 1120-horse power Tho
alr compressers are drivea by a fall of water with an eflfective
head ot 95 metres, or about 310 feet, and are described a3
follows iv the Enginecr,

They are of the Girard, or *free aeviation  type, which has
been selected by Messrs. llo_s, after thirty years' experience in
turbines, as about the best vet produced. ‘I'he construction
of this wheel will be readily understood. In ordmary honizontal
tutbives the water 15 admitted throvgh the fixed van-s all
round the wheel, but in the Girard turbine there is a txed
wternal guide, which is but a segment ota circle, and through
tins the water 1s directed on to the cighty buckets in the outer
or ¢ crown” wheel, as it is yet 1aptly called. ‘To a certain
extent the action is that of a Poncelet wheel, the head of
water being vgry great, while its volume is small. The wheel
1s surrotnded by an iron cssing to prevent splashing, and the
wateris led to the delivery vanes by a tlattened tube D, The
crown wheel is shown at E. The distributor, or delivery
vanes, has cight orifices covered or uncovered by a curved
sluice, which can be worked by a rack and pinion and th2
gearing b b 4. A large sluice G, is provided for cach wheel,
between it and the water main A, in the branch pipe B. By
the use of thesu sluicesthe water can bo cut off from any par-
ticulur turbine when required by the gearing a. ‘The turbines
make 169 revelutions per minnte, consuming 300 litres, or 66
g:Houws of water per second. Th- ont-ide diameter of the
wheel is 7-8 ft. nearly, and under these conditions cach wheel
gives oft '.’80-horsc-powcr. The shafts F, of the turbines are
all in linc, and united by coupling Loxes K X. ‘T'hese shafis
carry six pinions ¢ G, which gear into six spur wheels H H,
mouuted on the threc-throw crank shafts L L. ‘Thess drive
three air compiessers B R, by the cocnecting rods M. In
order to diminish as much as possible the irregularity « f the
tesistance due to the compression of the air, the compressing
cylinders have been combined in threes, as shown.

The work required 1rom each pump aud compresser is to
deliver 141 cubic feet of air per minute ueder 2 pressure of 7
atmosthures, or nearly 105 ib, on the square inch.  If neees-
sary, howover, tue au (20 be xumpn.asul 9 a!musphcrcs, or
Whea the turbines ran at

The diameter of the oy hindurs 10stde 15 0 42v metres, and the
piston 2troke 15 von 1netres. Thest dimenstons give 175 litres
pu1 revolution, ur 42,024 hitres  pe minute tur each group of
three oy aders,  This volume ot ar s 1aduced to 5,253 hires

net, at a pressure of 7 utmozpheres, anl 1,253 litres aro

allowed for clearauce and port spaces, or 0 31 of the required

volume. The theoretical puwer required to eftect the cun-

pression of the stated volume ot air 18 by the tormulay ..
$]

t
hsp. log. I—-IJJ-horaeb, which it will be soen 13 woll within the
power of the turbines, which can develope if necessary 28u-
borse power each

Hitherto one of the great troubles encountered in working
air-compressing wachinery lies in the difliculty met with in
Kkeeping the eylinders cool  ‘The temperature, if unchecked
would rigv in the cylinders under notice to about 500 deg
Mdssrs Roy have adopted an extremely ingenious device to
provent the elevation of temperature  ‘The pistons are «o cou.
structed us to permit a continuous circulation of water to go
ou inside them, aud besides thix, they are practically water-
packed in the following way. Each piston is hollow und
placed in communication with a special sct of water pipes by
tho tube N, within which is & second tube Q, a =tufling box
being fitted to N, which slides on Q. The packing of the
piston consists of four brass rings in groyves, these grooves
commuuicate with the interior of the piston 'The water is
admitted to the piston under a head which s greater than
that which could be sustained by air of the given pressure,
and the water therefore forces the rings out, but the rings ure
not quite tight in the piston, and a constant small leakage of
water goes on, which is cvculy distributed over the whole
interior of the cylinder, and at once serves to make thoe piston
air-tight, for lulmcatxon and to keep down the temperature,
We undemmud that thc device acts most efficiently. ‘This
water is taken from the main A uuder a bead of 310t and
this suffices, when the compressers 1ro working up to 7 at-
mospheres. .When, however, a pressure ¢f 9 .anapmrw is
required, the water would not cnter the cylind r under the
given huxd and in crder to obtain the required supply a
small pump d is provided, which can be driven by belt pulleys
from the shaft I. ‘Chis pump draws from the main E. It
makes 26 revolutions per minute, and thus delivers 2 litres or
176 quurts per second. As it is essential that the water
should be perfectly clean, it is passed through the filter
or strainer ¢, which contains three wire sioves of smaller
and smaller mesh, by which impurities are removed. On
leaving the filter the water either passes direet to th. air
compressers or to the pumyp by which its pressure is to be
avgmented,

The air enters the compressing cyliniers through two
valves near the upper edge of the cylinder covers, as shown
in the enlarged section of a cumpresser at page 100, and 25capes
through three smaller valves fixed near the lower edger.  The
air mixed with the water required to cool it then passes
through the seif-acting valves to tho receiver X, at the bas
of which isa cock, worked by a spherical copper float, and in
such a way that whea water accurnulates in the recciver the
cock opens and discharges it, the action being preciscly that
of awell-huown form of steam trap. A jlateir,o ¢ neis fixed
over the float to prevent the incominyg rush of air from affect-
ingit. In practice the dischiarge of water is constant, being
regulated with the utmost nicety by the tloat. The air ul.
timately passes away by the pipe L' to the main reservoirs,
from which the rock drills ave supplied

Tar Cape Breton Time« is informed by Mr. Gisborac that,
with the exception of small sections of one or two carth cut-
tings, the remaining half of the entire railway route is now ready
for laying the rails, both sleepers and metaf being afready deli-
vered upon the line. The early completion of the railway next
spring is thus assured, and the wishes of the sub-contractors to
suspend operations until the enormous accumulations of snow
have disappeared has beenagreed t0,£5,000 to £6,000 additional
expenditure is all that will be rcquued to compl-'tc the cen-
tract.

At a recent meeting of the Firot Judicial Distuct Dental So-
ciety, W. . A. Bonwill recommmended the diamond dniil for the
permanent separation of the qucwwors. The shape is pyramidal.
It makes about five thuusand revolutions per inute, and, in
consequence of 18 extreme rapidity, causes not the least pan,
even when cuttiug upon the most delivate enawel. Working 50
rapidly and perfectly, it will cut through or over the surface of
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the poorest fillings, witbout disturbing thiem in the least,
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