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Cast Glass Kall •• 

Friedrich Siemens, of Dresden, has succeeded in cast­
ing glass ill the same way as metal is cast, and obtain· 

. ing an article corresponding to cast metal. This cast 
glass is hard, not dearer in production than cast iron, 
and has the advantage of transparency, so that all 
flaws can be detected before it is applied to practical 
use. It will be much less 
exposed to injury from at­
mospheric influencesi than 
iron. The process of pro­
duction is not difficult, the 
chief feature being rapid 
cooling. The hardness and 
resisting power of this cast 
glass are so great that ex­
periments are being just 
now carried out at the Sie­
mens glass foundry at Dres· 
den with the purpose of 
ascertaining whether the 
material could be em­
ployed for rails on rail­
ways. 

A sample of these glass 
sleepers recently .tested at 
the Anderston Foundry 
Company (Limited), Glas­
gow, resisted a f alling 
weight of 3% ewt., falling 
upon a rail placed upon 
the sleeper set in sand 
ballast, commencing at 6 
inch�s and rising by suc­
ceeding increments of 6 
inches up to 9 feet 6 inches 
··-the maximum elevation 
to which the test ram could 
be elevated·-without effect 
until the 'blow had been 
repeated for the sixth 
time. Cast iron sleepers 
are expected to withstand 
a similar test up to 7 feet 
only." The cost of glass sleepers will be considerably less 
than that of either cast iron or steel, while the material 
is practically imperishable as regards climatic changes 
and influences, or the ravages of such insects as the 
white ant. 

FLOODS IN INDIA. 

West of the River Jumna, the Northwestern State 
Railway runs parallel to the Himalayas for some hun. 
dreds of miles, and crosses all the five rivers of the 
Punjab. The country between the hills and the rail­
way is more or less subject to floods throughont the 
whole of this distance. In the neighborhood of UIll­
balla there are several mountain torrents whose wide 
sandy beds are dry for nine months of the year, but 
during the remaining months, whenever there is heavy 
rain in the lower ranges of the Himalayas, they be­
come broad, rapid rivers, which are eventually lost in 
the sands of the Bikanir deserts. 

The railway crosses the beds of these streams on iron 
girder bridges, apparently wide enough to carry off the 
waters of any flood. On the 3d of July an extraordi­
nary spate came down the :Markunda and other neigh­
boring rivers between Umballa and the Jumna, and as 
the bridges were unable.to pass all the water, the floods 
spread all over the country. The railway embank­
ment,which is generally eight or ten feet high, acted 
as a dam and kept the water back, so that it accumu­
lated, and at last ran over the top of. the bank in 
places. Wherever this happened, a breach in the em­
bankment was invariably caused. Some of the smaller 
bridges, and culverts, too, were washed away, and 
holes twenty feet deep scoured out in the places where 
they had been. In one place there was an almost con-

tinuous breach in the railway for more than a mile; 
ten miles further on there were others very nearly as 
extensive. and lesser breaches between these two 
points. But, although tht! bl\nk was gone in so many 
places, the rails, with their cast iron sleepers, were left 
hanging in festoons in the air, and were only actually 
broken in one spot. Of course, aU running of trains 

Fig. I.-TUNNELING BY FREEZING. 

was suspended; but the mails had to be got through. 
The sketch represents the English mail en route for 
Simla being carried on trollies over the damaged por­
tions of the line. The railway was not the only suf­
ferer; the Grand Trunk Road, which runs parallel to 

Fig. 8. 

it, was destroyed in places, and many villages were 
wholly or partially washed away. 

To restore through traffic, it has been necessary to 
construct an entirely new portion of line to one side of 
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the breaches, the repair of which will take a considera­
ble time. The above account is by Captain William 
Pitt, R.E., who has also furnished the sketch.-Lon­
don (Jraphic. 

TUNNELING BY FREEZING. 

Pmtsch's ingenious system qf sinking mine shafts 
through watery earth by 
freezing t h e  1 a t t el' i s 
already known to our read. 
ers. An attentive exami· 
nation of the frozen strata 
having shown that their 
respective slopes had but 
little influence upon the 
total hold of the mass, it 
was conc!uded that no spe­
cial difficulty would be 
met with in applying this 
method of the driving of 
atunnel. This opinion has 
held good in practice, and, 
although merely the' prin­
ciple of the method has 
been employed in the tun­
nel that has jnst been 
opened at Stockholm (Fig. 
1), we have here an interest­
ing example of the practi­
cal solution of the question 
of tnDI)eling _ in shiftjng 
earth. The tunnel in 
question 'is designed .to 
unite two quarters of the 
northern part of the city 
that are separated by the 
crest of a hill which ren­
ders communication be­
tween them particularly 
difficult. In order to over­
come this di�, Capt. 
Lindmark, of thl"swedish· 
Engineers, proposed to· 
tunnel the hill. The total 

length of the work is 755 feet, the width is 13 feet at 
the springings, and the height 1272' feet under the: 
key. In order to avoid taking possession of priva.te 
property at the approaches to the mouths, the line was·. 
carried in the direction of the axis of a street; but this 
latter was already laid out and was quite narrow, and 
in certain parts, especially near the western extrerpity, 
the foundations of the tunnel came under those of the 
houses (Fig. 2). Such a work therefore presented pecu· 
liar features, and required the greatest precaution in 
order to prevent the subsidence of the structures 
above. 

The direction heading at the base of the tunnel was 
for the most part fexcavated in granite by means of 
dynamite. The widening out of the western part of 
the work met with no serious obstacles, but it was en­
tirely otherwise with the eastern. The ground met 
with near the mouth consisted of coarse gravel inter­
mingled with blocks of stone and cemented with a 
clay that became liquid through infiltrations of water, 
an!l caused the sand to flow through even the smallest 
apertures. Moreover, at fifteen yards from the mouth, 
the line passed under two five·story houses (Fig. 2), 
built upon the opposite sides of the hill, and at so slight 
a distance from each other that the archbutments of 
the tunnel had to be built under their foundations, 
which latter extended down to within ten feet of the 
arch. 

Mr. Lindmark, in the first place, thought of the 
method devised by the Austrian engineer Rziha, which 
consists in supporting the sides of the excavation 'with 
two centerings, one consisting of voussoirs of Vignole 
rails connected by bolts and stays, and the other of 
cast iron, formed of pieces of double T section, upon 
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which rest the upper voussoirs. Planking is placed 
against the way-head, and is kept in position by jack­
bcrews. In measure as the excavating progresses, 
centerings are placed in the space prepared in advance, 
while those which have become useless are taken down 
and replaced with masonry. Such precautions in this 
case proved barren, and, after some subsidences had 
occurred before reaching the locality beneath the 
buildings that we have spoken of, it became necessary 
to stop work at about twelve yards from the mouth. 

It then occurred to Mr. Lindmark to employ freezing, 
and, to this effect, he set up in the tunnel a cold air 
machine of the Lightfoot type, that furnished 25,000 
cubic feet per hour of air at a temperature of -20· C. 
Fig. 3 shows the arrangements adopted, and combined 
with the Rziha method. After a run of sixty hours, 
a freezing of the sides of the tunnel was effected, and 
it then sufficed to run the apparatus ten hours during 
the night to keep up the solidification of the mass to 
depths varying from five feet to the level of the floor. 
Toward the key, the thermometer did not ,indicate 
more than 0°, while the mean temperature was -4�0 C. 
The temperature rose rapidly to 0°, however, when the 
laborers began to work. The working chamber was 
closed by a double partition, which was filled in with 
charcoal, and which was moved forward in measure as 
the excavation advanced five feet. The metallic center­
ing, arranged as before, but diminishing from the parts 
corresponding to the archbutments, was put up against 
the sides that had become solid. The difference in 
temperature between these parts and the arch present­
ed no inconvenience; it even permitted of easily sink­
ing the sheet piling, which would, ir! any event, have had 
to be used, and the driving down of which into frozen 
gravel would have been difficult, if not impossible. 

In meaSlli'e as a 5 foot section was �ompletely exca·· 
vated, the masonry was built up behind the partition; 
advantage thus being taken of the time during which 
the walls still remained solid. The operation was car· 
ried on in this way for a distance of eighty feet, beyond 
which t�e was encountered soil of sufficient cohesion 
to l'ende"reezing useless. 

The work, which was begun in the summer of 1885, is 
n ow completed. Of the two houses under which the 
tunnel pMses, one has exhibited no subsidence, while 
the front of the other has settled about an inch. But the 
construction of this front leaves much to be desired, 
and fissures could be seen in it before work on the tun· 
nel was begun. The work cost $88 per running foot. 

Such an application of the principle of freezing earth 
might doubtless be made in the work on the Metropoli­
tan Railway of Paris, which, at a certain number of 
points, has to traverse ground that is more or less wa­
tery, and that, at all events, supports high buildings, 
without speaking of that part of the line which, join­
ing the two banks, runs as a tunnel under the bed 
of the Seine. It is probable, moreover, that a series of 
applications made upon a large scale, and the cost of 
which would be distributed over quite long stretches, 
would permit of reducing the cost noted above for the 
Stockholm tunnel, where the expense of purchasing 
and setting up the cold air apparatus must have 
weighed quite heavily upon the work as a whole.-La 
Natw·e. 

[For additional particulars and illustrations of this 
work, see SOlEN TlFIC AMERICAN SUPPLEMENT No. 542, 
May 22, 1886.] 

• • • 

An Electric Boat Crosses the Channel. 

On Sept. 13 last the electric hoa t Volta crossed from 
Calais to Dover and back again under the propulsion 
of power stored in secondary batteries. The double 
trip was made with a single charge, which proved am­
ply sufficient for the purpose, and was in every way 
successful, although it is not very clear that it demon· 
strated anything more th'lJl could have been shown by 
a run in the Thames or the Solent. The boat passed 
the pierhead at Dover at 10:41 A. M., and made the 
pierhead at Calais at 2:32 P. M., the run having occu­
pied 3 hours and 51 minutes. The return journey was 
made in 4 hours 23 minutes, the total running time 
being thus 8 hours 14 minutes. The distance each way, 
we believe, is 22 miles. This, says Engineering, is no 
great speed, far below the maximum of which the boat 
is capable, but it was necessary to economize the power 
in view of the possible contingencies which might arise. 
Three different speeds can be obtained by various 
groupings of the two Reckenzaun motors which are 
employed. These motors are both on the same shaft, 
which they dri ve direct. For the slow speed the mo­
tors are coupled in series, the current passing through 
them in succession, and driving them at about 600 
revolutions per minute. For the medium speed only 
one motor is employed, while for the fast speed they 
are placed parallel, thus affording two circuits to the 
current. 

Under the last condition the speed of rotation is 
1,000 per minute, and the brake horse power 16. The 
motors drive a three-bladed screw, 20 in. in diameter 
and 11 in. pitch, coupled direct to the main shaft. 
The motors measure together 3 ft. 10 in. long, by 1 ft. 
9 in. wide, by 12� in. high, over all. They weigh 730 
lb., and are worked by 61 E. P. S. cells, weighing about 

Jeitutific �tutri'ltt. 
two tons, and each giving one horse power for one 
hour. On Sept. 13 the battery gave a current of 120 
volts and 28 amperes, which was maintained constant 
until Dover was nearly reached on the return journey, 
when it had fallen to 24 amperes. The boat, which 
was designed and built by Mr. Skelton, of Mill wall, 
measures 37 ft. by 6 ft. 10 in. It carried a party of ten, 
among whom was Mr. Reckenzaun and Mr. Stephens, 
of the firm of Stephens, Smith & Co., who have sup­
plied the machinery. The noticeable feature in this 
trip, as in all previous experiments with electric boats, 
was the perfect stillness of its passage through the 
water. It is remarkable that the wonderful superiority 
in this respect over the noisy, puffing steam launch 
should not already have led to the general use of this 
method of propulsion for purposes of pleasure. 

A. Small LocomotIve. 

Probably one of the smallest and most perfect work­
ing models of a locomotive is now on exhibition at the 
American Institute Fair; it is only one thirty·second 
the size of the ordinary engine, and yet every detail is 
accurately represented on this standard. The engine 
was designed and huilt by Mr. F. Van Fleet, of Wil­
liamsport, Pa., during such time as he could spare 
from mercantile pursuits, and is a rare example of fine 
mechanical skill. The building occupied from three 
to four hours a day for two and a half years. Mr. 
Van Fleet's only mechanical training was obtained 
during two years spent at Cornell University; he never 
worked in a shop, nor has he had any pract.ical experi­
ence with machinery, so that the mechanical perfection 
of his work as shown by his locomotive indicates much 
genius. His knowledge of the locomotive was obtained 
by several years of study of books and cl08e examina­
tion of engines of various patterns. The miniature 
locomotive is not copied from any of the large ones, 
but contains t.heir best features, and constitutes Mr. 
Van Fleet's ideal of a locomotive. 

All the work was performed with hand tools-taps, 
dies, files, et.c.-the only machine used being an ordi­
nary foot lathe. All the valves and pistons were 
ground, the latter so accurately that, although they 
will slide of their own weight, they form a steam·tight 

[OCTOBER 23, 1886. 

oil, coal, or coke. Lubrication is provided by oil cups 
one thirty-second inch bore. 

In constructing this locomotive, no complete draw­
ings were' made; the separate parts were taken up, 
fitted in place, and finished, only such drawings of the 
details being made as were found necessary. The en­
gine is beautifully finished, and the skill of the builder 
is shown by the perfection and accuracy of each part, 
even those which are partially hidden showing the 
same care and skill. The materials entering into the 
construction of the engine are gold, silver, German sil­
ver, brass, copper, steel, iron, and nickel. 

.4 .... 

Seeing and Thinking. 

Some men, remarks a con temporary, would walk 
through a machine shop and see nothing but lathes, 
planers, and other machine tools, together with a lot 
of unfinished castings and pieces of machinery. Such 
men never improve methods of doing work. They 
never think of a better way to do a job. 'I'hey 
plod along, thinking chiefly of killing time until pay 
day. Now and then a man comes along who sees things 
differently. No matter what object meets his eye, the 
sight of it suggests something. Perhaps the object is 
nothing but a piece of scrap iron lying on a junk heap. 
No matter, our" observing man" sees the whole of 
that piece of iron, and it stirs up numberless thoughts 
and calculations as to how that piece was worn out, 
and what made it wear in that particular manner, and 
how it could have been made to wear much longer. 
Perhaps the observing man findo an awkward tool ex­
pensively employed in doing a job in an indifferent 
manner. Our seeing man realizes in an instant the 
disadvantages of that particular tool, and at once sets 
to better the matter. A piece of bent iron, a twisted 
wire, or some commonplace object often gives the im­
pressive mechanic a clew to some point upon which he 
has been studying for a long time. These men are the 
ones who make improvements. They are the kind of 
men needed, and all men should follow their example 
of trying to see all there is in everything which comes 
to view, no matter how insignificant or commonplace 
it is. 

.. . .. ..  

fit with the cylinders. This accuracy of fit was neces- Destrnction oC Our Birds . 

sary, since the smallest leak, where the pipes were so Twenty to thirty years ago, it was not an unusual 
minute, would prevent the working of the engine. sight to see even the scarlet tanager, a bright red bird 
Some of the pipes measure only one-sixteenth of an with black wings and tail, flitting from tree to tree in 
inch in diameter outside, and have a bore of one thir- the heart of our cities like a fiery meteor in the sun 
ty-second of an inch. These were made of thin sheet light, and to find their nests, built very lightly of straws 
copper, which was drawn through dies until the proper and similar material, on the horizontal limbs of our 
size was attained, when the meeting edges were sol- shade trees. But they were killed off and driven back 
dered. to the woods long before the advent of bird millinery 

The length of the engine and tender is 19 inches, the as a fashion. They were, indeed, a "shining mark," 
former being 12 inches; the height is 5� inches, and and everybody wanted a spellimen, or thought they 
the width 3�. The cylinders are nine-sixteenths inch did, until at the present time the scarlet tanager is 
in diameter by three-quarters inch stroke. Steam really a very rare bird throughout the New England 
enters the cylinders through ports one-sixteenth States. 
by three-eighths of an inch, and makes its exit The Baltimore oriole, so named because the colors of 
through ports three thirty-seconds by three-eighths the bird, black and yellow, resembled those of Lord 
of an inch. These ports arfl opened and closed by Baltimore, has almost met the same fate, as it has 
slide valves one-quarter of an inch wide and three- done duty in ornamenting thousands of ladies' bon­
eighths of an inch long. The driving wheels are 2U nets within the past five years. Four years ago, this 
inches in diameter, the truck wheels three-quarters, bird was quite plenty on the elms of Boston and 
and the tank wheels thirteen-sixteenths. The main suburbs. The hanging nests, made of hemp, old twine, 
rods are 2� inches long, and the 8ide rods 2.� inches etc., were quite common. But the past season showed 
long and one-eighth inch in width. The boiler is 1� a great change. These birds have been shot so ruth­
inches in diameter and 10 inches long, including the lessly, both while here and at the South, and during 
extended smoke box; the fire box is 2� inches long by the migration, that hardly a pair could be found during 
1� wide. One large flue extends through the boiler, it the breeding season of 1886. The ragged nests are oc­
being necessary to mal,e it this way, since the draught casionally seen, belonging to years gone by, as it some­
would have been choked had the number and size of times takes the storms of many winters to beat them 
the tubes found in the ordinary locomotive been fol- to the ground. If the different societies organized to 
lowed. The boiler is built of brass lagged with wood protect our native birds do their whole duty, these 
and jacketed with Russia iron bound with German sil- beautifully plumaged insectivorous birds will soon be-
ver straps. The steam dome is 1 inch in diameter and come common once more. J os. M. WADE. 
1� in height, and Is provided with two safety valves, a .. 4 • I .. 

"pop" and lever, and with the usual whistle. The Agreement Relating to Unpatented Invention •• 

boiler will safely bear a steam pressure of 125 pounds, A partner persuaded his copartner to agree to pay 
although the steam gauge, which is one-quarter of an the expenses of experiments to perfect an invention 
inch in diameter, and whose face is illuminated by a ma de by a third person, in consideration of a share in 
genuine lamp placed directly in frout of it, will only the results. The firm paid the expenses of the ex peri­
indicate up to 100 pounds. The engine is equipped ments, and afterward the first mentioned partner and 
with a perfect "Sellers improved injector" 1M inches. the inventor took out a patent for the invention in 
long by one·eighth of an inch in diameter. It is also their joint names, to exclusion of the other partner. 
fitted with a full Westinghouse air brake system, both The NewYorl, Court of Appeals held (Burr vs. De la 
automatic and straight, on drivers and tank. The air Vergne) that the copartner could maintain an action 
pump is 1% inches long and three-sixteenths in diame- to compel his associate to carry out the agreement. 
ter. The driver brake cylinders are three-eighths of The court further held that the agreement was not 
an inch long and one-quarter in diameter. The steel void under the United States statute requiring every 
links are H inch long, and have a slot three thirty- patent or any interest therein to be assigned by an 
seconds of an inch wide; the link block one-eighth by instrument in writing, on the ground that the agree· 
three-sixteenths inch. All the nuts are hexagonal, and ment related to an inchoate invention not perfected or 
there are 120 threads to the inch in the bolts. The patentable at the t.ime the agreement was made. 
stack is one-half inch in diameter by two in height, and ...... .. 

is provided with a headlight five-eighths inch in dia- PROF. EDWARD ORTON gives the following as the 
meter; one filling of this lamp with oil will illuminate charges for use of natural gas at Bowling Gl'een: For 
the track for one hour. The signal lamps are one-half house lights, 20 to 30 cents per month; cooking and 
inch long, and will burn twenty minutes. 'I'he engine I heating stoves, $3 per month in winter. At Findlay: 
is provided with a very perfect steam reversing gear I For cooking stoves, $1 per month is charged; for sit· 
designed by Mr. Van Fleet. The weight of the engine 

I 
ting room stoves, $1.50 per month; for grates, $2 and 

is about 15 pounds. It"can be fired and run the same $2.50 per month; for house lights, 15 to 30 cents per 
as the ordinary locomotive, and is fitted to burn either month; for boilers, $150 and upward per year. 
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