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it is much shorter.thar

traversing.the Aly

5. up to & distance’ of 6,100
bout; the middle of thé gallory
8.down as.a declivity of 22.2 pe
i near

when it.again 8]
1,000 to_ its morshe
Maurienti, whiohliss at a height of 1,202,82 wieti
above the sea.: 80 that the aciual difference of level
between the two extremities is about 320 ft, ;- the’
Italian end being 80 1wuch the highest. The steepest
gradient within:the tunnel .equals about 1 in 45,
rising to the middle from the Freénch side, descend-
ing then ‘towards the’ Italian extremity, atthe rate
of 1'in 2000, One-balf the tunnel thus having a
stiff gradient, while'the’ rentdinder is, -practioally’
speakingralevel. .o .o o o oot T
‘Wheh we congider- that. the total‘distance. to' be:
excavated through'hard rock is about 7§ miles, at
suich a-depth that the sinking of shafta is impossible;
thié magnitaderof the difficulties to be surmouiited’

may-be realiged’ ‘Under theifirst idea, that:manual: | p

labour alone, femglogew at'each’ end was available’;.
the teriination of thé work could not be'calouldted-
on'under twenty-five. years'; hence. its- promoters,
reflecting ‘on the"vast annugl"outlay, ' necessarily:
extending - ovei” that period;: so ' brought  tlhieir
influéiice to’ beat ‘on the French’ Government,: that’
they’ sucoeeded in procuring - a’ convention-—not;
however, uiitjl 1ast year—with Frande, by the virtue’
of ‘which- the:latter Stateunidertook to piy the.sum'
"nécessdry for'the ‘construstion” of 6,110 metres ‘of
the tuniel-ihialf'jts* lengtli~-at the’rate of 3,000,
per metre, or 3;000,000f: per kilometre, on condition-
that this coimpeniation’ _
excded 19,000,000f;; reckotiing the work upon the;
undérétadiog thatitahiouldbeexesated by ordinary.
niéaxy; 4nd Gllowing 'a period’of twenty-five yedrs,
a8 necdebsary for its'complétion's but they stipulated
that, in the event of the tunnel being'».adcbmpli's‘hed
in less than twenty-five years beginning with the
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6. Xts southern opening: || The It
valley of Sasa, is 1,335°38. |. press
el ; from thig point'itrises |

 then, thei

 about, 86 fu. high aix to a pressare of about,
:90_lbs, on the sjuare ineh, within' wrought-iron
- oylindrical egg-ended receivers; .. . . . .
. . The maghinery émploy '.df'.fél‘"tbi;s']}'!‘!1'1290501.?8;
.extremely’ simple, - the principle invelved being'
:very similar to ‘that of the ‘hydraulic rim. The
; compressed ‘air, is conyeyed from the receivers by
& oast-ifon mait, about a foo in’ diamter, to"the’
' of ‘the  working, ‘where 'it’ 'puts’ the ’ boring’
;Apparatds in’ action. -* This  machine, nédrly” 8 fe.’
:high and 10 f¢, widé; occupies thé drift-way, or.
.heading, " which precedes: the finighed taunel,
tenlarged from ‘the’ heading" by mabal labodr.
jampers ate put it motion by suitdble.

ocating within eylinders, which admit

‘such s motion from tinié t0' timie as will éxpose’
.every portion of the tock face to.the attion” of the'
;jumpers. Varying with the hardness of the rock,’

.the avérage time ;e«adit'qd’ by thé ' machine .for:
iboring'a hole 32 in. qeg'.is.’i rather léss thail ai
 hour. . As'soon’as about 80 holes have' béen bored:
;into thé rock thé machine 'is disconiidsted fron'the’
.main tnbe conveying the compressed air, and'is
- then' withdrawn on rails to & distance of 80 or 100
‘yards, behind -massive: wooden: folding -doors,:
- degiged to g'r’qte‘ct_ the machine aud the-workmen:
from - the - éffects of the:explosion, : Mines then
 uter the gallery and chargd the holes with powder,’.
 light'thie foses, ‘and: thén: retire ‘behiud  the doors;
.which " ave’ closed. :-After the- eﬂ)losibn‘,j another¥:
ghng of workiien ‘enter: the gallery;: and. seb to
-work t6 remove the rabbishi in-waggons runnin

mdin. track, a.nﬁ

. upon’ narrow rails laid beside. the mdin
in about six hours the way is clear for the return



