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with masonry. Fig. 9,is the heading. [igs. 10,11, 12and 13,
on page 200, show the systemm on which the excavation
proceeds, and explain‘themselves.

Fig 14, chows the hewling™ timbered «, in” moderate good
ground, #, in fissured rock Fig. 15 shows the heading
enlarged, 7, in moderately good ground, &, iu fissured rock. big.
14 shows the heading enlarged, 4, in muderately goud ground, |
tintissuredrock  Fig 16, shows the timburing of the widened
tnnel o, and 4, denoting ground and fissurcd rok, s
before.

Fig 17, shows the masonry of the tunnd complete. g,
18, is n longitudinal section of 1, U'ig. 11, Fig 14, io the same .
aro, Fig 15 Fig 20, is a lougitudinal sectivu of Fig, iu.
Fig 25, is a longitudinal section of Fig. 2.2, while Fig. 24, 1s
a similar section of Fig 23 Fig. 21, caplaing itself. Fag.
2 page 201, givesa vertical sectivn showing the arrangement
of the shot holes  Fig 27, is a horizuntal view ot the same, §
while Fig 28 gives the face of the heading. We may add
that the dynamite is generally used in irou o artridgze cuses,

We cannnt hetter conclude this article than by the fullowing
tabnlar statement, which shuws the progress of the works up
to Yanuary, 1874. Wemay add that since that date they have
progressed steadily, at, so far as we can Luam, about the same
average rate :—
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State of the Works on the 31t of January, 1874,
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From a recent veport made to the Swiss Federal Council
itappears that, at the close of June, the contractors had com-
pleted nearly one-seventh of the whole distance. ‘The progress
made during July was about evenly balanced, but the advance
on the Goschenen side was rather more rapid than that effected
on the Airolo side —Engincering

A Frenchman, 3. de Ia Bitie, has’found a meaus of render-
mg glass almost malleable, and is going to start a manufac-
tory for the warkinglof it. Hc uses a particular bath whilst
the glass is just an the point of tusion, by way of tempenng
1t This operation, without rendering the glass malleable
cold, increast s its strength of resistance about forty times, A
Sfrauc picce has been let fall from a height of two melres
upen asheet of ardinary glass thus tempered without doing it
the least damage.

INCRUSTATION OF BOILERS

‘Those of our realers who are employers of boiler-powes
will appreciate at vnee the world ot loss and trouble that 13
signi‘ied in the above title, [o non-professioual, readers, it
may scem a small matter that, duting the continuous ovapora-
tion of ordinary hard watcr, a gradual bard scale of calearcous
raatter is being deposited upon all the smfaces of the metal
between the frame of the wire-bux and thelwater.  But when

these: lattev will further counider that this sealy deposit s u -

most purfect nun-conductor, they will soun appreciate the fact
that its formation serivusly ailects the economy ot ¢vaporation,
and’increases the! dangeol burning the plates, and hence ot
explosion. 1t i» (vident, then, that, to keep a boiter inanstiung
like proper condition, this depusition must erthier be prevent.
ed, or the boiler be frequently Jleanad vut, Thas latter opeta-
tion, we may remark, is no slight une, but necessitates throush
stripping of the Loiler, and the scale 18 usually so hinrd and
ro firmly adhcrent, that it must be chapped oft wi*h hammer
and (hisel, at a considorable eapenditure of labou  nd e,
We have already mentioned this subject 1n these pooes, as we
consider its importance very .reat, as bearing on tl. two vatal
puints to uscers of boilers—cionomy and satety, and thatit 1~
much igoored.

The arrangements for preventing the deposition of these de-
posits by the use of boiler compositions or by preliminary
heating are but comparatively little used, and in the latter
case are often very dangerous to the boiler. There remams,
then, the most practical altersative of using some mnocuous
substance which shall prevent the adhesion of the deposit as a
scale on the heating surfaces, but shall cause it to be thrown
down as a mad whick can cusily be got rid of through the blow-
off pipe. We have already recommended such a substance 1n
glycerine—practically introduced by vur tngencous nerghtoars
in France—and we hope that some of our readers may have
practically benefited therefrom. We are pleased to be able
again to bring before our readers another yvery ingenious and
simple remedy against this bugbear.

0One of the engincers on boatd the tiansatlantic, steames, Saunt
Laurent, accidentally left in the inside of his builers an ingot
of zinc before his departie from lavre, Upon his return,
proceeding to examine his boilers and rememberiug his forgot-
ten ingot of zinc, what was his surprise to find no »caly de-
posit whatever on the heating surface of the boiler, and further
no trace of the zinc ingot. Thinking, on covsideration, that
the zinc might have prevented the formation ot the seale, Le
again placed in the inside of the boiler an 1ogot of zinc weigh-
ing 80 kilos. On after cxamination, he found the phenomenon
repeated, the zine disappearing, and no scale being formed, the
otly residue being a black nwd at the Uottom of the banler,
ensily washed out. This incideut was repeated by the user ot a
boiler of 20 horse-power at Angers, who used the water of the
Loire. IHe then inserted some kilogrammes of zinc turnings.
and found that the disappearance of the zinc was in this case as
effectual as in the case of the salt water, in preventing the for-
mation of any scale on the heating surfaces.

It ouly then ramains to give sume feasible reason for this
most valuable phenomenon, and we think that it is not very
difticult to find, The two metals, zine and iron, being 1o con-
tact with one another, would constitute the two poles of
battery, being positive and negative to one another.  The hot
water in which they are immersed would always contmin suth-
cient acid to set up chemical action, and we have thus the
boiler tranformed inte & gigantic jsle, completely circulated by
electric currents. Now it lins been detinitely proved by Mr,
Ficld that electricity is an admimblo agent to prevent the de-
position of o scaly deposit or to remove 1t after deposition.
We have thus a very simple explanation of the phenomenon,
which is identical in its character to the action of a zinc plate
let into the copper of ships' bottoms to prevent the adhcesion
of barnacles

An arrangement which has Leen nearly completed, has in
view the carriage of the mails between the large cities of the
Untted States in rapid trains to be used for no other purpose,
and to which the freight and passenger traflic would alike
give way. By this ncans it is expected that letters will be
carriecd between New Yotk and Chicago in 24 hours com.
munication with Cleveland, Cincinoati, &c., would also be
greatly accelerated,




