
THE MONT CENIS TUNNEL. 
  

gnawed their way two or three miles into 

the heart of the earth? The shovel and 

the pick, even aided by gunpowder, would 

creep through the mountain so slowly that 

sixty years would pass efore the tunnel 

would be completed. No machinery could 

be brought to their aid which depended on 

steam for motive power. For air must 

feed a fire before it can generate steam. 

Mr. Whymper, who visited the works 

while in progress, thus describes the 

scene :— 
“We entered a large building from which 

the strange noise had proceeded, and there 

we were standing before a machine which 

is one of the most wonderful that has ever 

been invented. Fixed in a square frame 

was a narrow cylinder, connected with a 

few simple-looking pipes and stopcocks— 

nothing very wonderful to look at. At 

about five feet in front of the machine was 

a great block of rock, upon which the ex- 

periments were being made; it was abso- 

lutely riddled by the borer; one hundred 

and eight holes, varying from one inch to 

four and a half in diameter, and averaging 

a yard in depth, pierced it in all directions. 

At a word from the engineer the machine 

was set in motion ; now a borer darts out 

of the cylinder like a flash of lightning or 

the tongue of a serpent, and goes with a 

crash against a new part of the rock, chip- 

ping out several fragments at a biow; but 

quick as it was advanced it is withdrawn ; 

bang, bang, it goes again in quick succes- 

sion, faster than the eye can follow it—bang, 

bang, with a noise like a sudden crash on a 

gong. We gazed in silent astonishment ; | 

in ten seconds the head of the borer had 

eaten itself a hole; in a minute it had all 

but disappeared ; in twelve it had drilled 

a*hole nearly a yard deep, in rock harder 

than the average, as clean as a carpenter 

could in a piece of wood. The borer not 

only moved backwards and forwards, but 

. was so arranged that it advanced as the 

hole grew deeper, and, more wonderful 

still, it had a second motion, not only ad- 

vancing and retreating, but also steadily   

was also projected with great power into 

the hole all the time, answering the double 

purpose of cooling the borer and assisting 

the excavation. 

M. Sommeiller, the engineer, was evi. 

dently amused at our astonishment, and 

again urged the engineer to put on—not 

more steam, but more air. If we were as- 

tonished before, we were doubly so now; 

the borer was projected backwards and 

forwards so fast that the bangs caused by 

the blows seemed to form a continuous 

rattle. We inquired the number of blows 

which it made per minute, and were told 

that the ordinary rate was one hundred and 

eighty to two hundred ; ‘ But,’ said M. Som- 

meiller, ‘it is much faster now ; stay, I will 

calculate ;’ and we found that it was work- 

ing at the astonishing rate of ¢hree hundred 

and forty strokes per minute, or nearly one- 

half as fast again as the piston of an ordi- 

nary express locomotive, when moving sixty 

miles per hour ! 

Many forms of borers have been tried, 

and fresh ones are being invented. The 

most recent and the best discovered at 

present, has a Z shaped head. The chie/ 

wonder of the machine is the means by 

which it is worked—not by steam, but by 

air compressed by hydraulic power. There 

is hardly a steam-engine in the works. 

Everything is done by water-power ; it 

creates the blasts for the forges, wields 

immense hammers, drives iron planing 

and drilling machines as effectually as any 

engine, and at a fraction of the cost. 

We hastened through the 2,100 feet 

completed, in order to be at the end when 

some blasts were fired. In all this a double 

line of rails was laid, and the tunnel did 

not differ from any other. We had hardly 

waited a minute among the workmen before 

we were joined by two others, who had 

been entrusted with the delicate office of 

firing the matches, and very soon eight — 

reports gave us leave to enter. The shields 

were hoisted up, and a dense cloud of 

smoke rushed out; but before reaching chaos 

at the end the whole had vanished, being 

turning round and round. A jet of water | driven forcibly out by the compressed air


