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THE ST. GOTHARD RAILWAY TUNNEL. I half year they were driven by hand; after that, mechanical 
The junction of the northern and the southern sections of perforators, Ilperated by compressed air, were employed. 

the St. Gothard tunnel was accomplished on the morning of I Full descriptions of the various devices of this sort, adopted 
February 29, thus bringing to successful issue the boldest, during the progress of the work, with much detailed in for­
and most difficult engineering work of the kind hitherto i mation touching the methods of working, rates of speed. 
attempted. I cost of excavation, and so on, will be found in the several 

The St. Gothard group of mountains comprise that part I volumes of the SCIENTIFIC AMERICAN SUPPI,EMENT, with 
of the Alpine range iu South Central Switzerland, directly: many illustrations of the machinery employed and of the 
north of the valley of Lake Maggiore, and separating the' general engineering features of the work. 
railway system of Switzerland from that of Northern Italy. For the most part the air for the rock drills and for venti 

The project of tunneling Mount St. Gothard was a neces- lating the tunnels was compressed by water power. At the 
sary consequence of the tunnel through Mont Cenis. Until north end of the tunnel the river Reuss furnbhed an abun­
that time most of the traffic and travel between Italy and dance of water with a fall of 385 feet. This was utilized by 

One copy, one year postage included ... . . .. " ........................ $3 20 Switzerland-in other words, a large part of the overland means of turbines. On the south side water was scanty, so 
One copy, six months, postage included .. , ............... ..... ... 160 commerce between England, Belgium. Northeastern France, that it became necessary to work under a fall of nearly 600 
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Western and Central Germany, and Northern Europe gene- feet. The turbines operated 16 air compre%ors at each end of 
rally, on the one hand, and Italy on the other, and the Le- I the tunnel, supplying air enough under a pressure of 8 atmo­
vant, as reached through the Italian ports-was carried on I spheres to work from 18 to 20 drills, and to thoroughly ven­
through Switzerland. The three great roads over the Swiss tilate tbe tunnel. About 600 pounds of dynamite were used 
Alpine passes, the Simplon, the Splugen, and the St. Goth- daily, and, latterly, as many as 4,000 mpn were employed. 
ard, monopolized by far the larger part of this important Many changes were made in the apparatus employed dur­
trade. This monopoly was broken up when the Mont Cenis ing the progress of the work, and great improvements were 
tunnel was completed in 1870, the bulk of the traffic and introduced. The temperature of the air in the tunnel was 
travel being thereby diverted through IV estern Italy, by found to be always higher than that without. It steadily 
way of France, to the incon venience and loss of K orthern increased as the excavation proceeded. On the first day it 
and Central Europe. rose from 35' Fahr. to 58°, while the air outside remained 
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Switzerland and Germany especially felt the need of re- , at 34°. The average temperature further in was found to 
storing a more direct line of transit. The Simplon route' I be over 70°, while the rock was also much warmer than the 
was rejected because, like the Mont Cenis route, it would be surrounding atmosphere. Large bell exhausters were erected 
directly tributary to France The Spliigen pass was less at each end of the tunnel for the removal of atmospheric 
difficult than the St. Gothard, but the road leading to it impurities, although artificial ventilation was not needed 
must pass along the upper Rhine, in dangerous proximity until the boring was 1,000 meters deep. About 5,000,000 
to the Austrian frontier. The f avorable geographical situ a- cubic feet of compressed air were forced into the excavation 
tion of the St. Gothard route, in the heart of Switzerland, each day from either end, and an exhauster, capable of ex­
more than off-set, it was thought, its engineering difficulties, I tracting 16,500 cubic feet per minute, was provided at each. 
and it was therefore adopted. The entire length of the i The contract price for the work was $196.40 a foot, tun­
costly railway line, of which the St. Gothard tunnel forms a I nel complete; the work to be done October 1, 1880. For 

______ _ . _ _  .. _ _ _ . __ 
part, is 151 miles, 17 per cent of it being tunnels, and 1 per: every day beyond that time the contractor was to forfeit 

NEW YORK, SATURDAY, MAHCH 20, 1880. cent bridges and viaducts. The main tunnel is about 9t $1,000 for the first six months, and $2,000 for each day of 
miles long. There are twelve other long tunnels, ranging' the secend half year; a year's delay forfeiting the contract 
between 1,106 and 2,027 yards, and aggregating nearly ten' and the $1,600,000 deposited by the contractor's friends as 

Contents. miles in length; five tunnels between 220 and 550 yards in: security. On the other hand, a premium of $1,000 a day 
(Illustrated articles are marked with an asterisk.) length: and twenty-five tunnels between 110 and 220 yards' was allowed for each day gained upon the contract time. 
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a��:: H� tract for its construction was awarded to M. Louis Favre, of! July 19, he suddenly complained of a cramp, called for a 
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e� m 1 where a curve connect8 the tunnel with the station. The The proposed tunnel strikes the mountain at a lower level 
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Inventions, engineering .. . ...... . 179 T����in��:��g':gph�::,�e·w.:::: 179 inches gauge, the contract calling for a cutting of horse- jected; and, although its length will be greater, the condi-
I����Hg��; ::;fs';,�t�g��uii" .... ::: m Watches, American ....... ...... .  180 shoe form, 19'68 feet high by 24'93 feet wide at the level of tions are so favorable that no doubt is felt in regard to it5 

the sleepers, and 26 24 feet at the springing of the arch, 'possible execution. Competent geologists pronounce the 
6� feet above the sleepers. The arch is a complete semicir : rocks of the Simplon less hard than those of St. Gothard, 

T ABLE OF CONTENTS OF cle of 4 meters radius. The sides are curved to a radius: and predict that the work will suffer less from the infiltra-
THE SCIENTIFIC AMERICAN SUPPLEMENT of 33'13 feet. Where the rock was solid the tunnel was cut tion of water. There is, besides, abundance of water power 

N" <>. 220. to the exact section without masonry. : at both ends of the tunnel; and from their lower altitude the 
For the Week endin2 lllarch 20, 1880. The line of the tunnel rises from both ends to a summit· works will be less liable to interruption by the severity of 

Price 10 cents. For sale by all newsdealers. level 197 yards in length ; the northern gradient, for 8,128 the winter cold. 
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II. METALLURGY AND MINING.-Estimation of the Total Carbon 
in Iron and Steel en Messe. By SYDNlJY C. JUTSUM. Regn�ult's 
mpthod.-Method of Berzelius.-Weyl's method. 2figures ... .... 3498 

The \Vestern Mining Regions. Professor W. P. BLAKE'S 0 bserva-
tions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3499 

III. ELECTRICITY, LIGHT. HEAT, ETC.-On Actinometers. By 
LEON W ARNERKl<:.-Chloride of Filver. or chromic salts, paper ac­
tinometers .-The autotype actinometers.-Monckhoven's actino:-
meter.-Becquerel's electro-chemical !1Ctinometer. 2 figures ...... 3499 

Photo-Electro,"VI etallurgy. A valuable paper by W . WATTS. 3500 
Electromotive Force of Aluminum ... .  , ................. ........... 3.1)02 
lmprovem�:nt in Telescopes. 1 figure ....... " .. , ... ............... 3504 

IV. TECHNOLOGY, CHEMISTRY, ETC.-Hop Resin and Other Sub­
stances Found in Beer. Hop resin .-Brewer's pitch.-Fats and 
fatty acids -Fatty substances found in malt and grain .............. 3502 

New Solvent for Gums..... .... ... ...... .. ...... .... ..... . ... 350� 

Meters. 
Granite gneiss, more or less homogeneous . .. , , . , . , , , . , , ., . 2,200 
Gneiss, more or less schistouR . ' ..... . .... , " ., .. . .... .. 450 
Cry"talline limestone and gray marble ..... . ...... . , . ... . ... 350 
Micaceous schist passing into gneiss. ' " . . . .  , . • .  , . .• . , . . . , 1,300. 
Gneiss rich in mica passing into mica schist . . ... _ . . ... . . .. 6,600 
Mica schist with hornblende. . .. ... .. ... .. ..... 1.600 
Gneiss more or less schistous.. . .... • • •  . . . . . . . ........ . 270 
Mica schist, with veins o�quartz . . . ... .  _. . . . . . . . .. . . . . . . . .  800 
Hornblende schist .... , .................... ...... .. . .. 1.250 
Dolomite, gypsum, etc..... . .. . .... . .. . .. ... ...... ... . . 100 

The nature of the rock met throughout went, in the main, 
to justify the Professor's prophecies. The material taken 
from the opposite ends differed widely. At the north end a 
layer of very hard rock Was first met; hardly any water 

side of the mountain, in the Diviera Vailey, the gradient is 
somewhat stronger-13 in 1000. In fact, when t.he tunnel is 
completed, the highest pllint of the line between Paris and 
Milan will not be in the Simplon, but between Dijon and 
Lausanne. 

The tunnel will be over 12 miles in length, as compared 
with the 9 1-3 miles of the St. Gothard, and the 77:£' miles of 
the Mt. Cenis tunnels; and as it is estimated that a daily ad­
vance will be made of 9 to 10 meters in the boring, so that 
the completion of the work is promised in 6 or 7 years after 
it is fairly begun. 

The superior rate of progress in the St, G'lthard tunnel 
over that in the tunnel of ':\1t. Cenis (9 1-3 miles in 7>j{ years, 
against 7� miles in 13 1·3 years) was due mainly to the 
great improvements made from time to time in the ma­
chinery and explosives employed. The projectors of the 
Simplon tunnel count on a continuance of such inventive 
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came from the roof, and but little timber was needed. At progress. 
the southern extremity, on the contrary, the dominant rock 
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water leaked into the tunnel in great quantities. At one We have heretofore pointed out the disingenuousness of 
time it rushed in at the rate of 420 gallons per minute, and the proposed new law, "To regulate practice in suits 
brought with it masses of debris. Later on, when beds of brought to recover damages for infringement of patents," 
clay were struck, it rushed in at the rate of 2,640 gallons the injustice it would certainly work to all who have pro-
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feat of the btu; but, sl:ouJd it once become law, there is 
little doubt that its provisions would he generally �ustained 
by the lesser courts throughout the COUll try, and it would 
be many years, and only after it had done about all the in­
jury possible, before a final reversion might be obtained. 

It has also been shown that the passage oJHhe bill through 
the House was effected by a sort of coup d'etat" in the in­
terest of the Western farmers! "-and that no consideration 
of its provisions was had in that body; it did not come 
from the Committee on Patents, which has from time im­
memorial had charge of such matters, and was passe(f with 
a very light vote, under the assumption that it covered 
nothing of essential consequence. It did not matter that 
Congress had heretofore, for two or three years, given a 
great deal of attention to the question of the revision of the 
patent laws, and that the Senate had ably canvassed the 
whole ground before passing a bill which the House sum­
marily rejected; all of this goes for nothing, and the House, 
taking not more than five minutes' time therefor, passes a 
bill whose practical effect would be even greater than that 
of the previous Senat� bill, and which cann ot fail, if it be­
come law, to work an almost complete confiscation of the 
property of thousands of patentees. 

The proposed law ie undoubtedly in the interest, and is 
the immediate, though skillfully concealed work, of a pow­
erful combination of monopolists. The influence of great 
moneyed interests in shaping legislation, national as well 
as state and municipal, has undoubtedly been on the in­
crease of late years. The great corporations and combina" 
tions of capitalists which now exist have only lately attained 
their present gigantic proportions, and, though the manner 
in which they work to compass their ends is partially un­
derstood, the far reaching scope of their schemes is almost 
beyond ordinary comprehension. There are so many 
"wheels within wheels" in the complex machinery they 
employ, that it is always difficult, and often impossible, to 
decide whence the power is derived, and precisely what ob­
ject is to be attained. The effort to put through the pro­
po,ed new patent law, the dexterity with which it was man­
aged in the House, and the plausible and" taking" reasons 
at once given to the public for the urgent necessity of such 
a measure, show the way in which this department of their 
work is attended to. To suppose that the real reason for the 
passage of the bill was the one given-that it was simply a 
measure for the" protection of farmers" -would be ridicu­
lous. But to find out exactly who are the parties working 
so strenuously for the passage of this law, how they have 
attained their present measure of success, and how much a 
complete victory would be worth to them in dollars and 
cents, would be to discover a portion of their work which 
it is their main object to cover up. A large proportion of 
the users of patented devices would prefer to pay an equita­
ble price for the value they in this way receive, and in this 
fact lies the primal strength of our patent system. Any per­
sistent and determined effort, therefore, to confiscate the 
rights of patentees, cannot have a popular indorsement, and 
the intimation that" the farmers," whose benefits under our 
patent system have been so great, are the sponsors of this 
movement, is ahsurd on its face. This excuse, and this 
particular way of changing our patent laws, were not 
thought of until lately, although there has been, for a long 
time, a powerful interest working for such amendments as 
will make it more easy and safe to infringe upon the rights 
of patentees. 

Among those who have most earnestly sought such 
changes, and who would be the greatest beneficiaries there­
by, are the great rail way corporations; the sop thrown to 
the" farmers" would be but a bagatelle to what they would 
gain, for the passage of such a bill as that now before the 
Senate would give them advantages whereby they might 
virtually confiscate thousands of patents involving details of 
construction and operation, in road· bed, bridges, cars, loco­
motives, supplies, etc. Certain large manufacturers of the 
Eastern States have also been very zealous in this work, 
from the success of which they would reap substantial bene­
fits in escaping payment of fees on many minor patents. 

'fhe danger will not be over until the bill is taken up in 
the Senate and defeated, or so amended as to make another 
vote upon it necessary in the H ouse. In the latter case, we 
may be assured, it will not again go through on a stolen pas­
sage. Meantime, and until some permanent disposition is 
made of thematter, it behooves all patentees, and all who 
are interested in the maintenance of any rights heretofore 
supposed to have been "secured" to them by our patent 
laws, to see that the members of the Senate are individually 
furnished with as many personal protests as the threatened 
enactment of so unjust a law ought to bring out. 

.�., .. 

Illlitation Stained Glass-A Ne'W Idea. 

A few years ago stained glass windows were rare in this 
country, even in churches, except among the ambitious and 
costly of those of two or three denominations. Now orna­
mental windows are comparatively plenty, not only in 
churches, but in other public and private buildings, and 
would be more common in ordinary dwellings were the cost 
within the scope of ordinary purses. 

The growing taste for this sort of color decoration cannot 
fail to be materially advanced by the cheap and very suc­
cessful imitation of stained glass effects now coming il\t.I;) 
use. Thin sheets of silk paper are printed with brilliant �l 
colors, in varied artistic patterns; and when pasted upon 
common glass windows they produce all the brilliant effects 
of costly colored glass. The color sheets can be applied 

177 

without skilled labor, and show a great advance in dccora- outline, about 15 by 18 inches, of an average thickness of 6 
tive effects over ordinary curtain shades or blinds. The inches, and when first obtained was covered, as most meteor­
invention has been patented, and we predict for the product ites are, with a black shining coat or crust. The largest 
a large demand. The address of tl.w manufacturer may be mass is not so regular in its formation. It is more ragged 
found in our advertising columns. I and bristles with points of nickeliferous iron. Professor 

--_._-- ��- .... --
--- i Heinrich, of the Iowa State University, pronounced it the 

THE NEW METEORITE. ! more valuable of the two large masses; but a full analysis 
In our issue of March 6, we gave a brief account of a new I will probably determine them to be one and the same. While 

meteorite, discovered near Chnlafinne, Ala., by Mr. John F. I the nickeliferous iron seemed more abundant in the largest, 
the crystalline formations are far more numerous in the 
smaller. 

THE FIRST STEP IN INVENTION. 
A correspondent, who has had some experience as an in­

ventor, suggests that the SCIENTIFIC AMERICAN should regu 
larly set apart a portion of its space for the ou tlining of in­
ventions needed. This for the purpose of setting inventors 
"on the right track," and so laying out their work, that 
they may" go immediately at the thing wanted." 

To a considerable extent the SCIENTIFIC AMERICAN has 
always made a practice of suggesting, whenever it could, 
opportunities for invention; and not unfrBquently such sug­
gestions have been successfully worked out and patented by 
wide-a wake readers. Furtb.er opportunities of the sort will 
be gladly taken advantage of; and pleasure will also be 
taken in presenting the suggestions of any who clearly per­
ceive. the need of and opportunity for specific improvements 
in any art or manufacture, but are unable, fm lack of time, 
means, or inventive capacity, to undertake to work out the 
needed invention. 

Such suggestions, however, our correspondent will readily 
understand, are not likely to be numerous. Our country­

Watson, and now in the possession of Mr. Edison's expert men are by habit as well as by nature, inventors; and when 
mineralogibt, Mr. W. E. Hidden, of Newark, N. J. one sees a chance to better any process or product he 18 very 

We now present our readers with a side view of this in- sure to keep his knowledge to himself for future develop­
teresting object, and give a representation of the Widmann- ments. It is mainly in connection with inventions reqniring 
staettian figures which it exhibits. Upon analysis of the a large outlay of time, labor, or money, or all three, that 
meteorite, its constituents are found to be approximately as men voluntarily give away ideas of value. However origi­
follows: Iron, 92 per cent; nickel, 7 per cent; phosphorus, nal and valuable, such ideas are not apt to be salable; while 
about the same as ordinary steel; and of copper and carbon only the more courageous and forehanded among inventors 
only a trace. It is about as hard as copper, and exhibits dare �ttempt to develop them materially. 

Meteorite from Clmlafinne, Ala. 

about the same tenacity under the cutting tool. Opportunities for working out such costly and compli-
This in common with other metallic aerolites is very hete- cated inventions are obviously of little use to the class of in­

rogeneous, as indicated by the marked figures developed ventors which our correspondent has in mind. What he 
on the polished facet by the action of nitric acid. Mr. Edison! wants is specific information touching this, that, or the other 
suggests that "These clearly felt deficiency in the means or methods of one or 
lines are without dbubt other of the arts, deficiencies which the would-be inventor 
a map of the streets of could supply if he only knew what was wanted. 
the New Jerusalem." Such deficiencies are doubtless infinite in variety and 

Meteorites of this number; but, for the mo"t part, it is the business of the in-
size (31 lb.) are not ex- ventoI' to discover them, as well as to invent the remedy; 
tremely rare, and they and, in most cases, his acuteness is chiefly manifested in de-
have been found of all tecting the opportunity for a useful invention. The arts 
sizes, weighing from a are full of improvable means and methods, and of openings 
few ounces to 25 tons. for entirely novel processes. As a rule, it is the inventor of 
It is now generally Widmannstaettian ]'igures on tho Chula- the future who will first detect where the needed improve-
conceded that these finne, Ala., Meteorite. ments and substitutions should fall; and in this his genius 
strange bodies fill the spaces between the orbits of the will be chiefly displayed. The development of the inven­
planets and swing around the sun like so many miniature tions will be a secondary and comparatively simple work. 
worlds, until by unexplained causes they are brought within Accordingly, the faculty which the young inventor should 
the attractive influence of the larger planets, when they cultivate most sedulously is the faculty of critical observa­
gravitate toward the superior body. tion. He must learn to look upon everything in two aspects 

Kepler's idea that there were more small bodies flying -first, to see exactly how it appears, how it was produced, 
about in space than there are fishes in the ocean, seems to and how it works; second, to see how its appearance, its 
find support in modern discoveries. working, or the manner of its production can be improved, 

.. , • , .. simplified, and cheapened, or its uses extended; or whether 
The. Great Io'Wa Meteorite. something entirely different would not answer the purpose 

This great meteorite, which fell in Iowa the early part of better. With the cultivation of this faculty the inventor's 
last year, is thus described by Professor Thompson, of the difficulties arise not from the lack of opportunities to invent,' 
Minnesota State University, in a recent astronomical esSay; but from their multiplicity, and the need of restricting his 
May 10, 1879, was a bright, clear, cloudless day. At 5 thoughts and constructive labors to such novelties as are 
o'clock in the afternoon, in full sunshine, this meteorite likely to be profitable. 
passed through the ail', exploded, and fell in the town of In short, the young would· be inventor must begin further 
Erterville, Emmet County, Iowa, about ten 01' twelve miles back even than Mrs. Glasse advised in her famous receipt 
below the southern boundary of Jackson County, Minn., in for cooking the hare. He must not merely" catch the hare,'­
latitude 43" 30'north, longitude 94° 50' west from Greenwich. but he first must learn how to catch hares and where they 
The path it followed marked a course from northwest to are likely to hide. After that the catching and cooking are 
southwest, and was seen for a distance of several hundred easy. 
miles. Its appearance in the heavens was that of a huge THE telephone has been found by Herr N iemoller (Wied. 
globe of fire, attended by a fiery cloud. The people who 
saw it were greatly alarmed; not more at the flying ball of 
fire which seemed no ne-<ll' to them, than at the terrific ex­
plosions immediately above them; those who did not see it 
thought an earthquake had occurred, and were in great ter­
ror. The noise accom panying its flight is described as rumb­
ling, cracking, crashing, similar to that produced by a train 
of cars crossing a long bridge; then came a very loud report, 
followed immediately by two distinct reports in quick suc­
cession, though no t so explosive or loud as the first. It 
struck the ground in separate masses, together with smaller 
fragments scattered over an area of three or four miles. 
There were two large pieces which fell about two miles 
apart. 

The largest mass, weighing 470 pounds, now at Keokuk, 
Iowa, penetrated a hard blue clay soil, to the depth of twelve 
feet. Another mass, weighing 170 pounds, now at the State 
University, fell on a dry grassy knoll, and was buried to the 
depth of 5Yz feet. A few r()ds from the largest mass was 
found a fragment weighing 30 pounds, and a schoolboy 
picked up a specimen weighing three pounds. The form of 
all the pieces is like that of rudely detached masses from a 
quarry, or ejected from the mouth of a volcano. The mass 
in the museum of the ulllversity has an irregular rhomboidal 
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Ann.) capable of determining very quickly and accurately 
the resistance of liquids. It is substituted for the galvano­
meter in a galvanic bridge, and an induction current is used; 
then, if the resistances compared are a large liquid resistance 
on the one hand, and a Siemens resistance box on the other, 
so that the electro-dynamic constants of the branches are 
very small; if, further, a German silver or platinum wire be 
used as measuring wire, it is found that in the position 
where the galvanometer shows no deflection, the tone in the 
telephone has a well-marked minimum of intensity. Sup­
posing the liquid resistance has 2,000 units, a variation of it, 
even 4 units, reveals itself in a displacement of the mini­
mum position. 

------------.--,�.�.�.�-----------

AT the present time there is annually manufactured on the 
Mississippi River and its tributaries about 1, 500,000,000 feet 
of white pine lumber, with its proportionate accompaniment 
of shingles, laths, and plCkets. This is mostly consumed 
west of the river, and finds its way to Texas, Kansas, and 
Nebraska, and even to Colorado. St. Louis receives more 
lumber annually than any other point on the river, but 
after deducting the amount reqUIred for home consump­
tion, Hannibal distributes more for foreign consumption 
than St. Louis. 
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