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THE JEROME PARK RESERVOIR, NEW YORK Ayenue and Forty-second Street are opposed, and we 
CITY. find that for the immediate supply of New York City, in 

The Aqueduct Commissioners of the city of New York addition to this reservoir, the lower and more recently 
have now in active progress of construction two im- built reservoir in Central Park has annexed to it the 
portant works to increase the water supply of New upper reservoir of still more recent construction, and 
York City. One is the new Croton darn, designed to in- further to the JlOI·th and west auxiliary reservoirs for 
crease the size of the present Croton Lake and thereby the supply of specific districts; but as the case now 
impol1nd a greatly increased water supply for the city stands t.he lower portion of New York City depends upon 
at large. the Central Park reservoir capacity. If the bottom of 

From the present Croton Lake two aqueducts, the this reservoir was high enough when the water was ex­
cld one of 1840, the other the new one completed in hausted to its lowest level, a billion of gallons would be 
1890, run to the city, delivering their water directly into available, but, owing to the low level of the reservoir, it 
the reservoirs in Central Park. The city of New York can only be exhausted to about three-quarters of its 
has had one policy as to its water supply; it has always capacity before the pressure fails, and the water left 
worked on the lines of an increase of reservoir capacity ceases to be of further avail, so that the city can only 
by addition, the old reservoirs being preserved. This depend upon this reservoir for three-fourths of its capac­
conservative method has been so fixed that to-day the ity, or three days' supply. 'Vhile it is not probable that 
proposals to destroy the original reservoir at Fifth any accident would occur to interfet'e with the aque-
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duct service, yet there is always such a possibility, and 
therefore the Central Park reservoir is to be kept filled; 
an accident or cutting off of the aqueduct's delh'ery 
would leave New York provided with only three days' 
supply of water. 

'fo provide for additional storage capacit.y for direct 
use in the city, construction operations are now in pro­
gress on what is known as Jerome Park resen'oir, in 
Fordham, in the annexed distt'ict. 

Here Jerome Park, with its famous old race conrse on 
which so many celebrated horses have been ridden to 
defeat or victory, with a quantity of adjacent territory, 
has beEm selected for a reservoir. The ground offers 
fair advantages in point of elevation and configuration; 
its vicinity to the city and its situation in the heart of 
the annexed ilistrict make it peculiarly available for the 
purpose. The area of about 5,800 feet long and 2,SOO 

(Cont.inued on page 186.) 
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J titutifit �mtritJu. 
THE RECENT FAILURES OF ARCTIC EXPEDITIONS. 

It is hard to believe that the resources of mankind 
are unequal to traversing the few hundred miles of ice 
or water which intervene between the most northerly 
point reached by N ansen and the north pole. The 
lesson of the day is that man's powers are constantly 
on the increase, and that new fields of achievement are 
opened up to him by the greater extension of mechan­
ical and scientific operations. It is not only in the inven­
tion and discovery of the new, but it is in the extension 
of the old and in the joining of resources that this in­
crease of power lies. Fifty years ago a great mechan­
ical or engineering structure was the work of an indi­
vidual, and its desi�n and execution were properly at­
tributed to its engineer. At the present time, if the 
business man finds that a great bridge is needed, a 
dozen contracting firms are ready to supply him with a 
bridge of almost any desired span. The consequence of 
the existence of many great engineering establishments 
of every class is, that the facility for extraordinary 
works is increased. The giant bridges of other days 
would to-day be considered small. '.rhe Bunker Hill 
monument is far overtopped by numbers of modern 
office buildings, yet in its day the monument in question 
was one of the tallest structures of the world. 

The general feeling is that man can make almost 
anything if the means in the shape of money are pro­
vided. It seems impossible that his powers in other di­
rections than that of mere construction should not 
also be increased by the improved appliances at his 
command. 

It is a fair 8.!lsumption that even twenty or thirty 
years ago it would have been pronounced a more diffi­
cult t8.!lk to bridge the Forth in a single span than to 
reach the north pole. The laying of the first short-lived 
Atlantic cable W8.!l thought a great feat, while to-day a 
new transatlantic cable receives but a passing notice 
from the press. Yet, while a mere contractor stands 
ready to build a bridge of a half mile span, to lay a 
three thousand mile cable, to penetrate a hundred feet 
through quicksand for a foundation, or to erect a 
building so tall that the weatest monuments of the 
earth would serve only for its columns, the north pole 
seems absolutely isolated from mankind by a few hun­
dred miles of untraversable distance. 

The tendency of the day is to attack the world's 
problems on new lines of united effort rather than of 
individual action. One of Stockton's clever stories 
tells of the great war syndicate, which waged a war by 
contract. In view of the fact that so much can be 
done by association, polar expeditions are open to criti­
cism as being carried on upon the old principle of in­
dividual effort. This system makes man too much the 
subject of atmospheric conditions. On the snow cap 
his progress is fast or slow according to the weather. 
When we hear of Peary's 1892 journey of 1,300 miles in 
seventy-nine days, and compare it with his 1894 jour­
ney of 250 miles in forty-five days, we realize that a ra­
tional effort to reach the pole should be free from such 
uncertainty. It is hard to believe that the same powers 
of man which have created the engineering triumphs 
of the day, and relegated the former wonders of the 
world to the region of the commonplace, cannot find a 
way across the unexplored polar area. 

The open polar sea theory W8.!l a great reliance with 
those interested in Arctic work some years ago. Man 
h8.!l a taste for the paradoxical, and there were pretty 
good grounds for believing that there might be a polar 
ocean free or nearly free from ice. The theory. how­
ever, has been pretty generally abandoned. The long 
drift of the unfortunate Jeannette in the sea north of 
Siberia shows that ice is there, and one of the possi­
bilities foreseen by the N ansen expedition, and actually 
carried out, W8.!l the �bandonment of the vessel and 
taking to the ice. 

. 

When the Jeannette wa'l abandoned and the journey 
to the south W8.!l begun, the northward current for the 
first ten days was so strong that seven miles were abso­
lutely lost, observations showing at the expiration of 
that period that while the party traveled due south the 
current had carried them to the north faster than their 
rate of progress. 

N ansen, in his specially constructed vessel, with his 
crew of selected men, relied on getting into such a cur­
rent to be swept across the pole, but failed. The 
dreariness of the work in the light of the experience of 
others is great. The wretched two years' drifting of the 
Jeannette, during which time but six degrees of north­
ing were made, and the long drift of the Fram, open 
up a vista far from alluring for those who work upon 
similar lines. The abandonment of ship and crew to 
the current by placing the ship in an ice pack whence 
she can never stir until released by Nature's hand in 
cludes the voluntary abandonment of man's own re­
sources. It is like Andr�e's proposed 8.!lcension in his 
balloon, depending on a fa.vorable wind to blow him 
and his coadjutors across the north pole. 

greater possibilities might follow upon a better 
equipped organization. If the work were undertaken 
with adequate capital and resources to back it, a better 
chance would be presented. 

If, by the definite location of the exact limits of land 
in the north, and by the demonstration of the impossi­
bility of reaching the north pole, these expeditions 
could be stopped, some good would be done. There 
seems to be a fascination in Arctic research which 
would cease were the region explored and mapped. 
But, until this is done, explorer after explorer will go 
north and seek for the unknown. Already the Antarc­
tic region is being looked to, and in a few years we will 
have south pole expeditions working in rivalry with 
north pole ones. But it seems a pity that the business 
of polar discovery cannot be pursued under better 
auspices than those of the expeditions of the present 
time. It is pitiable to hear that Nansen might have 
succeeded had he had more dogs and sleds. With.adec 
quate backing, a chain of relief stations 01 of ships 
might be established along the meridian, and bases of 
supply carried along close in rear of the advance party. 
Then, when the properly supported explorers stood 
over the earth's axis and had, in a sense, the earth 
rotating about their feet, the deed would be done and 
the penultimate secret of the earth's surface would be 
solved. 

The meeting of Stanley and Livingstone in equatorial 
Africa is recalled by the equally romantic meeting of 
Nansen and the Jackson party an earth's quadrant 
distant in the icy north. In our columns we have given 
full accounts of Nansen's work. It is to be hoped that 
before the century is over the north pole may be 
reached by the intrepid Scandinavian or by some 
equally endowed explorer. Under present methods 
the man determines the result of these expeditions. It 
is a pity that the methods ·and appliances cannot be 
made to insure their success. 

••••• 
Pb o.pb ore.ce nce and X Ray. In the Gel •• ler and 

Crooke. Tubcs •• 
We have communicated to the Acc. di. Sc. fit.. e mat. 

di Napoli (February 25, 1896), that a spark introduced 
into the circuit of a Ruhmkorff coil and of a Crookes 
tube modifies the action of X rays. 

We call positive air spark the spark introduced be­
tween the positive pole and the tube, and negative air 
spark the spark introduced between the negative nole 
and the tube. 

With rigorous experiments we have found that a 
positive air spark increases the effect of X rays and a 
negative air spark diminishes it. 

By means of various arrangements, we have also ob­
tained the Crookes phosphorescence and the X rays 
from the Geissler tube. 

The following arrangement (bipolar inductive) gives 
the best results: 

On the outside of a Geissler tube are glued two pieces 
of tinfoil, which are connected to the poles of an induc­
tion coil. These are alBO in communication with a 
graduated spark stand. When the coil acts, at every 
spark passing between the oalls of the spark stand, a 
discharge passes through the tube and illuminates it. 
Contemporarily on the wall opposite to the positive tin­
foil appears the Crookes phosphorescence, . which is 
accompanied by the X rays. The Geissler tube in'this 
side is transformed, momentarily, in a Crookes tube, 
while it maintains in the other regions the properties of 
the low vacuum tubes. In this arrangement the phos­
phorescence and the effect of the X rays depend upon 
the length of the air spark. There is a determined 
length, which produces the greatest action. When it 
is unnecessary to employ Crookes tubes to obtain X 
rays, the Roentgen phenomena may be· produced by 
using low vacuum tubes without electrodes. Our 
arrangements are besides used to concentrate the cath­
odic rays, and consequently the phosphorescence ·and 
the X rays, in a restricted side of a Crookes tube. The 
concentration was also obtained by employing a mag­
netic field. 

• ••• • 
J. D. Whitn ey. 

XVI. NATURAL HISTORY -Tbe Gorilla.-A characterl.tle.cene 
in 80uth Afr'ca.-A battle bet .. een two�orllla8.-1I1ln.tratlon .. . . 17224 

The Arctic expeditions generally are conducted on 
very primitive lines. Peary's party of ten men, Nan­
sen's party of twelve men, Andr�e's party of three men, 
go bravely to the north, relying on personal and indi­
vidual effort for success. The smallness of the expedi­
tions and their limited appliances at lea.st suggest that 

Josiah Dwight Whitney, professor of geology at 
Harvard University, died in New London, N. H. , 01) 

·August 19, at the age of 77 years. He was graduated 
from Yale in 1839, and the following year he made a 
survey of New Hampshire. A geological exploration 
of the Lake Superior region, made l>y him in 1843, was 
followed by a survey of the mining regions of all the 
Startes e.ast of the Mississippi. He was appointed State 
chemist and professor in the Iowa State University in 
1855. Five years later he was made State geologist of 
California. In 1860 he became professor <)f geology at 
Harvard, a post he occupied until his death. Many 
years ago he made a proposition to the university to 
give his geological library to the Museum of Natural 
History if a salary of $5,000 a year should be guaran­
teed to. him as long as he should live. The propositi�n 
was accepted. Prof. Whitney never became incapaci­
tated. Yale gave him a degree of LL.D. in 1870. He 
was a member of many foreign as well as American 
scientific societies. XVII. TRAVIIlL AND E'PJ.ORATION.-Nan.en·.Aeblevement •• -

A valuable article on Nansen'. 9X]!edltlon, .. Itb maps and a per­
trait of tbe explorer and a ne ... of hla ahlp.--f.lIllltlVattona ....... InB& .By F. Camptmile and E. strome!, in the English Electncal Review. 
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The (!olossal Cavern of Kentucky. 
BY HORACE C. BOVEY. 

The announcement of a new Kentucky cavern ought 
to cease to cause surprise. There are literally thou­
sands of caves and grottoes in the Ohio Valley, few of 
which have been thoroughly explored. Each has its 
own peculiarities, and the time will come when what 
the French call the science of .. speleologie " will not 
'mly have its isolated rlevotees, but its organized and 
endowed societies. Why not have an American Cav­
ern Club as well as an Alpine Club? No field would 
more richly reward systematic and elaborate investi­
gation. I am, and always have been, an enthusiastic 
admirer of the Mammoth Cave, and still regard it as 
without a rival or a peer. Yet that is no reason for not 
exploring and admiring other remarkable underground 
regions. The Diamond Cave, and Dixon's, White's, 
Proctl'r's, Salts, and Grand Avenue caves, and many 
others that are found in the vicinity of the Mammoth 
Cave, would be regarded as wonderful were it not for 
their more famous neighbor. 

The htest discovery, and one that is attracting many 
visitors, was made July 16; 1895 , by Mr. Pike Chapman, 
and has been named "The Colossal Cavern." Its 
wonders have only been partly opened up as yet, and 
great disclosures are expected from the judicious use 
of dynamite. Meanwhile what has already been made 
accessible to the public is worthy of description in 
these columns. From my intelligent guide, Mr. John 
Nelson, I obtained many facts to be added to my own 
observations and inquiries during a hurried visit to 
the region, supplemented by the notes taken by the 
distinguished cave photographer, Mr. Ben Hains, of 
New Albany, Indiana, although I regret to say that 
no views have as yet been taken that are suitable for 
purposes of illustration. 

In order to reach this new wonder of Kentucky, the 
tourist stops at Proctor's station on the Mammoth Cave 
short line railway, where he finds a comfortable hotel, 
with the usual display of stalagmites and other fantas­
tic cave ornaments piled in profusion in the door yard 
and elsewhere. A fairly good road has been con­
structed, leading for three miles to the foot of the hill 
in which the cave described is located. The entrance 
is half way up the hillside, and it is unique in that 
access is gained through the tip of a subterranean 
dome, laid open by the washing down of the eminence, 
and that is made accessible by a series of steep ladders 
whereby we climb down for 66 feet to the floor of the 
dome, which at the bottom is 15 feet in diameter. 

A winding path from the north side of this dome 
continues for several hundred feet and is made pictur­
esque by numerous curious niches and small pits. 
This passage finally brings us abruptly against the 
pel'pendicular wall of Quinque Dome, whose floor is 
visible about 36 feet below where we stand. Two lad­
ders lead down to the floor, and on descending them 
we note the five rocky projections that have suggested 
the peculiar name of this d�e. The walls between 
these five sections are very thfn and have been carved 
by the water into strange and fantastic shapes .. Stand­
ing on the floor of Quinque Dome, we are more than 
100 feet lower than the entrance to the cavern, and 
most of this descent, as has been remarked, is made by 
the use of ladders. The exit from Quinque Dome is 
by a low passage enlarged by blasting so as to obviate 
the necessity of crawling. After going along for about 
200 yards the greatest feature of the cavern is reached, 
namely, the Colossal Dome. Our path leads directly 
across the very tip of the dome, planks being laid for 
the purpose for fully 50 feet; by lifting one of which 
we may peer down into the dark abyss that measures 
by the plumb line fully 137 feet. Dropping a fire ball 
through this crevice, the corrugated sides of the dome 
below us are lighted up, and we watch the flaring mass 
of flame as it slowly circles around, until after many 
gyrations it touches the distant floor. 

Following the passageway for 150 feet further, we 
are confronted by an opening into what the guide tells 
us is the" main cave," which is about 40 feet high and 
60 feet wide. Again availing ourselves of the aid of a 
ladder, we reach the floor and then turn to the right 
and descend a steep slope to a great gateway, 20 feet 
wide and 60 feet high, flanked by enormous pillars 
formed by erosion, and springing aloft in majestic pro­
portions. The slope of debris continues beyond the 
gateway, while the walls around us tower to an im­
mense height; and presently the fact dawns upon us 
that we are now within the vast dome of which we 
had obtained a glimpse by lifting the plank in the 
bridge overhead. At every step, as we advance; the 
subterranean scenery grows more and more wild and 
imposing. At length we find ourselvQs on the edge of 
itn inner pit, like a cistern, whose bottom is the true 
nuor of the dome, Descending into it by a ladder, we 
stand at the very lowest level of the cavern, which is 
really the third tier or level, 240 feet vertically below 
the entrance. It will also be noticed that in order to 
reach this we have descended successively into three 
pits or domes-the terms being used according to the 
point of observation. By burning magnesium we fol­
low with the eye the fluted walls until we are barely 
a.ble to see the snow-white fungus growing on the 
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under side of the bridge over which it seems strange 
that we had dared to go. Large drops fall like shot 
from the apex of the dome to the floor, adding by their 
music to the majestic impression made on the· �ind; 
and we try to imagine how it would seem to have a 
winter cascade fall thundering down for 137 feet on 
the rocks where we stand, as it is said to do in the 
rainy season. 

The visitor returns by the ascending path by means 
of which he had previously descended. In doing so he 
has a better opportunity to examine the peculiar for­
mations that offer their attractions to his gaze. A 
digression is made through what is termed" the short 
route," in order to inspect a fine group of stalactites, 
which do not elsewhere abound in this cavern. After 
passing the mouth of a broad pit that nearly fills the 
pathway and that is 86 feet deep, we come to a small 
body of water called the "Pearly Pool." This is a 
depression lined with tufts and sprigs of alabaster 
crystals, and the edge is crested with 1;he same mate­
rial. The water being exquisitely clear, the general 
effect is very fine. Around the pool are stalactites and 
stalagmites uniting to form pillars 20 feet high. The 
roof for many yards is hung with countless smaller 
stalactites. Beyond this spot the cavern is occluded 
by debris, and we retrace our steps to the regular path 
which we had left for this excursion into fairyland. 

The main cave continues to the north for several 
"cave miles," to explore which takes two full hours of 
continuous walking, sometimes over rough rocks and 
again over a sandy floor or some bank of clay. The 
avenue varies from 40 to 80 feet in width and from 20 
to 40 feet in height. The special objects of interef!t 
here are the gypsum crusts and flowers ( oulopholites), 
which being fresh and uninjured by the smoke of 
lamps and fire balls, sparkle with dazzling whiteness. 
Sections a yard square often hang down for six inches 
from the roof, ready to drop on the floor when jarred. 
Here and there large clusters of cave flowers may be 
seen. This crystal gallery is several hundred feet long. 
Interspersed amid extremely delicate lacelike forma­
tions are enormous rosettes of gypsum, and beyond 
these for a long distance the roof is covered by broad 
crystals of selenite. There are also patches of fibrous 
gypsum, the single spikes often being many inches 
long. What is called the "Bear's Robe" is of these 
fibrous crystals, softly tinted with gray instead of pure 
white. Staglike branches of crystals occasionally stand 
out from the wall for a foot without a!ly support. 

Here the cave divides into two branches around an 
" island," and at the farther end a broad passageway 
is piled with enormous rocks, one of which is 6 feet 
thick, 20 feet wide, and 60 feet long. Som.:- distance 
on we pass by two very deep and symmetrical pits into 
which the water incessantly drops. From here on the 
cavern is wild and highly diversified in its appearance, 
until at the farthest point of exploration we find a 
recently discovered dome that is entered from the side 
by climbing down a mass of debris to the bottom. Its 
symmetry is surpassingly beautiful, the wavy walls 
rising to the height of perhaps 120 feet, as if cut from 
a seamless mass of stone. This is really one of the 
finest things in the cave. 

On returning to the entrance our attention is directed 
to an opening to the left, said to lead four miles to a 
considerable underground river. But tbis region has 
not yet been opened for visitors. Indeed, there seems 
to be a good deal of mystery about certain explora­
tions, the conjecture being that the Colossal Cavern is 
connected with two others that have long been known, 
namely, the" Bed-quilt Cave" and the" Salts Cave." 
It would evidently be to th, advantage of the man­
agers if they could find some way of obviating the 
necessity of climbing down and up again those long, 
steep, and somewhat dangerous ladders. But even as 
the cavern now stands it is worthy of being mentioned 
amid the wonders of America. 

,., .. , .. 

BI� Machinery Export. 

An entire locomotive making plant will be taken soon 
to St. Petersburg from Philadelphia on the British 
steamship Laleham, which has b('en chartered for the 
purpose. The plant is to be erected at Nijni-N ovgorod, 
the commercial metropolis of the int('rior of the Russian 
empire. Contracts for machinery for the plant amount­
ing to over $500,000 were awarded to American manu­
facturers, most of them going to Philadelphia firms. 

The plant is to be built for the Sal'mova Works, an 
extensive establishment engaged in manufacturing 
cars, steamboats, steam boilers, and employing 5,000 
hands. The locomotive plant will have a capacity for 
building 200 engines a year, and will employ about 1,000 
hands. All of the foremen and engineers will be Ameri­
cans. The buildings have been completed and are now 
ready to receive the machinery. 

The Czar has given valuable encouragement to the 
enterprise. Nearly 85 per cent of the railways in the 
empire are operated by the government, and the new 
company will get a great share of the work for them. 
The company will be knowl1 as the Russian-American 
Manufacturing Company. The consignment will aggre­
gate over 3,000 tons. 

Roller Ship Lauuclled. 

In the presence of numerous foreign engineers and a 
large crowd of onlookers the so-called" roller steamer," 
the invention of M. Bazin, a well-known marine en­
gineer, was launched August 19 at the Cail dock yards, 
at St. Denis, France. The vessel will traverse the Seine, 
cross the English Channel, and go to London. 

The boat is a large rectangular iron box about 120 
feet in length, 40 feet wide, and 5 feet high. It is 
mounted on six lenticular disks or rollers 30 feet in dia­
meter and sunk in the water 10 feet, while the lower 
floor of the box is at an equal distance from the level of 
the water. In the sides of the box is the machinery, 
which is of 750 horse power. This sets in motion a screw 
and the rollers. In the upper part of the vessel, be­
tween the disks, which pierce the box and extend be­
yond it about seven feet, are comfortable cabins. This 
strange looking vessel has a displacement of 280 tons. 

M. Bazin's first experiments were made with a small 
model, the rollers of which were moved by clockwork, 
the propeller being replaced by a weight, which was 
attached by a string passing over a pulley to the front 
of the boat. When the rollers were not working the 
miniature boat took 22 seconds to cross from one side 
of the large vessel in which it was placed to the other 
side. When they were working it took only 11 seconds. 
As the power necessary to keep the rollers at work is 
only one-quarter of the power that is required to keep 
the screw going, the mathematical result is that the 
speed of the vessel is doubled by an ('xtra expenditure 
of power which amounts to only one-quarter. But a 
vast increase of speed is not the only advantage claim­
ed for these rolling steamers. It is pointed out that 
when they shall be used the length of voyages will be 
diminished, the consumption of coal will be less('ned, 
and, as a natural result, passengers and freight will be 
transported at far less expense than heretofore. More­
over, experts assert that the stability of the rolling 
boats will be far greater than that of the steam vessels 
at present in use. It is also asserted that the catas­
trophes at sea would practically c('ase by the use of 
rollers. In case of a collision or other accident, though 
some of the rollers might be damaged, some would 
almost certainly ('scape damage, and two would suffice 
to keep the vessel afloat and take her into port. 

M. Bazin expects the boat to make from 45 to 50 kilo­
meters an hour while crossing the channel. The theory 
of the inventor is that boats should roll over the water 
instead of cutting through it. 

He has designed a large steamer on the same prin­
ciple, which he estimates will make the voyage from 
Havre to New York in four days, but of course this 
speed is largely problematical. 

. ' .. . 
Recent Higll Balloon A8cen.dons. 

In the Comptes Rendus of the Paris Academy of Sci­
ences for April, 1896, vol. cxxii, page 849 , Messrs. 
Hermite and Besancon give the principal results of the 
last scientific balloon ascension, which started at 11 :30 
A.M., March 22, after consulting the weather predic­
tions of the Central Meteorological Bureau. The small 
balloon with its apparatus weighed 32 kilogrammes (70 
pounds), and started with a vertical pull of 106 kilo­
grammes (235 pounds); consequently the balloon rose 
perpendicularly for three or four minutes with a 
steadily increasing velocity. For nearly half an hour 
the balloon scarcely moved from the vertical, so that 
the velocity of ascent certainly exceeded 5 or 6 meters 
(16 to 20 feet) per second. After three and a half hours 
the balloon descended near Cambray. The self-regis­
ters show that it. attained a maximum height of 14,000 
meters (42, 933 feet) within about forty-five minutes after 
starting, and a minimum temp('rature of _63° C. 
(-81'4° F.) The temperature at the surface of the 
E)arth beneath the balloon at that moment was +14' C. 
(+57'2° F.) Consequently the average rate of decreasa 
was 1 ° C. (1'8° F.) for 182 meters (597 feet). This value 
does not much exceed that found in their voyage of 
October 20, 1895, when the aerostate at an altitude of 
15,500 meters (50,854 feet) experienced a temperature of 
-'-70° C. ( -94'0° F.), while the temperature at the sur­
face of the ground was +11°  C. (+51'8° F.) The regis­
tering thermometer has been tested in a very cold in­
closure, and records properly down to -80° C, ( -112'0° 
F).- Monthly Weather Report. 

• •• ' ::til 
The Majestic Beat .. Hel' 'Best Becol·d. 

The White Star steamship Majestic clipped 12 min­
utes from her own record on the voyage she finished 
August 19 from Queenstown. Her time waS 5 days, 17 
hours, and 56 minutes. From Daunt's Rock to Sandy 
Hook Lightship the seas were unruffled and the air 
was almost :(lawless. 

.. Ie, .. 
College Laboratol'y Burned. 

The chemical laboratory building at the University 
of Illinois was destroyed by fire August 17. It is sup­
posed to have been struck by lightning. The build­
ing was three stories high al;>ove the basement and con­
tained five laboratories. It was one of the largest and 
best of its kind in the country and was erected at a cost 
of $40,000. The fittings, apparatus, and suppli('s are 
estimated to have brought the entire value to $75,000. 
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A NOVEL CAR AWNING VENTILATO R .  

To insure the improved ventilation of a railway pas­
senger car, and prevent the entry of cinders and dust, 
ItS well as to prevent draught blowing through the ven­
tilators down upon the passengers, the improvement 
shown in the accompanying illustration has been de­
vised and patented by Charles A. Bennett, of No. 32 
West Hamilton Place, Jersey City, N. J. Fig. 1 re­
presents the application of the improvement on a por­
tion of one side of a car roof, there being two deflect­
ing wings hinged on the ends of the window casings, 
and these wings being pivotally connected by links on 
their inner faces with the arms of a lever fulcrumed on 
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BENNETT'S CAR AWNING VEN T ILATOR. 

a plate set in the window casing. An arm of this lever 
is engaged by a handle sliding in the sill, and the onter 
end of the handle lIlay be moved by means of a rod 
extending along under the windows, whereby all of the 
wings on one side of a car may be turned simultane­
ously, the three-armed levers thus actuated causing 
the wings on one side of each window to swing outward, 
while its opposite wing swings inward, longitudinally 
of the car, closing part of the window casing. Thus, as 
will be seen by Fig. 2, when the car is moving as indi­
cated by the arrow, the wing that is swung outward 
deflects the strong air currents over upon the opposite 
closed wing, and prevents cinders, dust, and an objec­
tionable draught from passing in at the window. 

• ' .  I • 
TO RING A BELL WITHOUT SWINGING IT. 

The illustration represents an improvement whereby 
bells on churches, schools, etc. , may be rung without 
causing special strain of the tower, belfry, or any part 
of the structure by which the bell is supported. The 
improvement has been patented by Rev. John H. 
Strain, of Gentryville, Ind. The bell is rigidly secured 
at its top in the usual belfry or tower, so that the bell 
will remain �tationary instead of swinging when rung. 
On the under side of the clapper is an eye connected 
with the ends of oppositely extending chains which are 
connected at their other ends with the ends of a curved 

STRAIN'S BELL RINGING lIECHANISM. 

arm attached at its middle to a shaft journaled in bear­
ings immed iately below. One end of the curved a,rm is 
weighted, to hold it when at rest in the position shown 
i n  the illustration, and the ot.her end of the arm is con­
nected with a down ward ly extending rope, by pulling 
upon and releasing which the clapper strikes and 
sounds the bell alternately on opposite sides. As will 
be seen, a proper and full sounding of the bell is in­
sured by this mechanism, which imparts a swinging 
motion to the clapper, and the building is not injured 
by jarring, as so frequently happens with heavy bells. 

. .  ' .  
A HOTEL at Nice, France, advertises a special race 

track for the exclusive use of its cycling patrons. 

1 cieutific 1\mericln. 

®orreeponi)ence . 
Jl Si mple Meth od of Ke&,ulallu� the Vac u u m  In 

X Ray '(' u be •• 
To the Editor of the SCIENTIFIC AMERICAN : 

A little point which I have found out about focusing 
Crooke!; tubes may be of interest, as I have not seen it 
in print. In use, the vacuum of the tube runs up, 
necessitating increasing the power of the coil to get the 
same results, and after this in�rease becomes impracti­
cable, heating the tube is resorted to. This is apt t<> 
destroy the tube by cracking it, unless very carefully 
done, and, even if safely done, it soon loses its power to 
restore the tube, It oceurred to me that the increase 
of vacuum was due to the absorption of gases by the 
platinum anode, and, knowing that the negative pole 
threw off gas, reversed the polarity of the tube. After 
working it in this way for half an hour, the tube was 
restored to full power, and I have practiced this process 
for the past two months with perfect success and with­
out injury to the tube. After an hour's run with the 
X rays I reverse it as above, and it is ready for another 
hour's run. The coil should be cut down in power 
when reversed, as there is danger of disintegrating the 
platinum and depositing it on the glass. I cut out half 
the battery power. The tube makers recommend that 
very high vacuum tubes be sent them w have air ad­
mitted and repumped, but my method appt'ars pre­
ferable, and, besides, saves their charge of three dollars 
and the time. RALPH McNEILL. 

New York, August 19, 1896. 

M o d e r n  Practice In I n teri o r  WI .. l n !r. 

In the course of his paper on the " Evolution of In 
terior Conduits from the Electrical Standpoint, " before 
the National Elect.ric Light Association at New York, 
recently, Luther Stieringer made the following state­
ment : 

The best experience of the past fifteen years in inte­
rior wiring has demonstrated the following facts : 

First-Indiscriminate wiring with staples is univers­
ally condemned. 

Second-Cleat wiring is admissible in exposed work 
where the circumstances admit, but not in any con­
cealed work. 

Third-Wires embedded in plaster, depending on t.he 
insulation only for protection, are condemned. 

Fourth-Lead covered wires are also condemned, ex­
cept where protected in a conduit. 

Fifth-Wires in mouldings do not afford mechanical 
or chemical protection, and are only admissible in sur­
face work. 

Sixth-Wires carried in plaster, and covered with 
split or zinc tubes to prevent injury by trowels, are 
condemned. 

Seventh-Glass or porcelain insulators can only be 
utilized in special cases of exposed work. 

Eighth-Paper tubes do not afford absolute mechan­
ical and chemical protection. 

Ninth-Insulated tubes covered with a thin coating 
of brass or other metals do not afford absolute mechan­
ical and chemical protection, but, in exposed work, 
they are, to a certain extent, admissible. 

Tenth-Woven fabric conduit does not afford abso­
lute chemical and mechanical protection. 

Eleventh-Heavy insulating covering, integral with 
the insulation, offers no absolute protection against 
mecha.nical and chemical injury, and is analogous to 
rubber tubing for gas distribution installed throughout 
a building. 

Twelfth-Concentric wiring is practiced in England 
with satisfactory results, but it is not in use in the 
United States. It offers many possibilities in the direc­
tion of a solid and fixed system. 

Thirteenth-Paper lined iron or steel pipes, known 
as " iron armored conduit, " " builders' tube, " " armor­
ite, " " Clifton, " and plain iron or steel pipe, are the 
only conduits that can afford absolute security against 
mechanical and chemical injury and assure perma-
nence. 

• • • • 
A NEW SELF-REGULATING WIND WHEEL. 

The wind wheel shown in the illustration is designed 
w quickly adapt itself to the variations of force and di­
rection of the wind, and maintain a practically even 
speed and power under great changes in wind velocity. 
It has been patented by John T. Shilling, of Fisher's, 
N. Y. Fig. 1 is a front view of the wheel, portions 
being broken away to show its construction, and Fig. 
2 a horizontal section. The upper end of the central 
shaft is braced by guy lines and cross arms, and rotat­
ing on this shaft is a tubular shaft whose lower end 
rotates on ball bearings and has an annular beveled 
gear by means of which the power of the wheel may be 
utilized by me8ns of another similar gear on a horizon­
tal shaft. Upon the tubular shaft are upper and lower 
disks between which are held sails, blades, and sup­
plemental blades, attached to vertical rods, and all of 
canvas or 'other flexible material. Rotating upon the 
tubular shaft, and having a bearing upon the central 
shaft. is an auxiliary frame carrying bars which extend 
-beyond the c�umference of the wheel, as shown in 
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Fig. 2, and support a vane. On the opposite end of 
this frame, supported by stay rods and horizontally 
curved bars, are held damper curtains adapted to be  
automatically moved toward and from each other, to 
more or less restrict the opening for the passage of 
wind to the wheel. The rear edges of the curtains are 
attached to spring rollers and their adjacent free edges 
to ropes which extend over pulleys and down a hollow 
standard to connections with a drum below, mounted 
loosely on the tubular shaft. There are pivoted 
weighted arms on this drum, and, as they swing out­
ward with the increased velocity of the wind, the drum 
is drawn into frictional contact with a collar, and is ro-

SHILLING'S WIND WHEEL. 

tated to pull upon the ropes and draw the damper cur­
tains toward each other, thus cutting off some of the 
wind from the wheel, the spring rollers separating the 
curtains more or less as the frictional contact of the 
drum with the collar is reduced, whereby the speed of 
the wind wheel will be kept practically uniform. 

• • • • 
AN IMPROVED VEHICLE WHEEL. 

The illustration represents an improved construction 
of the tire, hub, axle box and spokes of a vehicle wheel, 
by which it is designed that the tire may be tightened 
should the rim or felly shrink, and the spoke will be 
protected from injury by collisions, while the hub will 
be rendered stronger and more durable than usual, and 
a ready means is afforded for lubricating the axle spin­
dle The improvement has been patented by John S. 
Court, of Springdale, Tenn. Fig. 1 represents a portion 
of a wheel made according to this invention, a part of 
the hub being broken away, Fig. 2 showing a form of 
spoke sleeve especially designed for repairing, and Fig. 
3 showing how the sleeve is attached to the spoke, The 
tire is flanged and beveled, and fits over a felly which is 
exteriorly beveled, corresponding to the inner bevel of 
the tire. The ends of the tire have inwardly extending 
lugs which abut and are fastened together by nuts and 
bolts, whereby the tire may be tightened should the felly 
shrink. The hub is of metal in one piece and at its central 
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�\.� . .  
COURT'S VEHICLE WHEEL. 

portion is a series of tubular or hollow arms which form 
a central support for the axle box, there being pet'fora­
tions to admit oil to the axle spindle, and the chamber 
surrounding it containing cotton waste. The spokes are 
fastened in the tubular arms of the hub, and the outer 
end of each spoke is mortised in the felly, the outer end 
of the spoke being surrounded by a metal sleeve with 
ears to engage the front and back of the felly and the 
flange of the tire. A second sleeve also surrounds each 
spoke, being attached at one end to the outer end of 
the tubular hub arm from which the spoke extends and 
at the other end to the outer sleeve. A longitudinally 
split sleeve, as shown in Fig. 2, is used at the outer end 
of the spoke for repairing purposes. 
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'J'esla Says K o e n tge ll Rap. al'e St reams o f  V e I' Y  

s m a l l  M i ss i l es. 

According to statements recently published, the 
Roentgen rays are now declared, by Nikola Tesla, to 
be material particles. Mr. Tesla states that the elec­
trical conditions within the tube from which the rays 
issue produce absolute particles. He fUl·ther says he 
can feel the effects of these particles striking against 
his  eye, and has noted the sensation produced when 
they COIlle in contact with his brain. He :,;ays : 

. ,  There is little doubt now that a cathodic stream 
wi thin a bulb is cOIl lposed of sIllali particles of matter 
t hrow n  off at great velocity from the electrode. '1'he 
\-e \oci t y  probably obtained can be estimated, and fully 
accou nts for the mechanical and heating effects pro­
duced by the impact agai nst the wall or obstacle op­
posed to the bulb. It is  furthermore an accepted view 
that the proj ected lumps of matter act as inelastic 
bodies, like innumerable infinitesimal bullets. It can 
be shown that the velocity of the stream IIlay be as 
much as 100 kilometel's a second, or even more. But 
matter moving with such great \"elocity must snrely 
penetrate great thicknesses of the obstruction in its 
path. if the laws of mechanical impact are at all appli­
cable to a cathodic stream. 

" I have so much familiarized myself with this view 
that, if I had no experimental evidence, I would not 
doubt that some matter is projected through the thin 
wall of a vacuum tube. The exit from the latter is, 
however, the more likely to occur, as the lumps of 
matter must be shattered into still much smaller parti­
cles by the impact. From my experiments it appears 
that the lumps or molecules are indeed shattered into 
fragments or constituents so small as to make them 
lose entirely some physical properties possessed before 
the impact. 

" The matter composing the cathode stream is, " con­
tinues Mr. Tesla in his letter, " reduced to matter of 
some primary form heretofore not known, as such 
velocit ies and such violent impacts have probably 
never been studied or even attained before these extra­
ordinary manifestations were observed. The import­
ant fact pointed out early by Roentgen and confirmed 
by subsequent researches, namely, that a body is the 
more opaque to the rays the denser it is, cannot be 
explained as satisfactorily by any other assumption 
than that of the rays being streams of matter, in which 
case such simple relation 
between opacity a n d  
density would necessa­
rily exist. 

J ,it u t if i t  �lUtlintll. 
The cornet-a�piston and the French horn act 

with surprising surety and rapidity ; but the trombone 
is the depilatory instrument par excellence. It will clear 
the hair from one's head in five years. This is what the 
author calls " baldness of the fanfares, " which rages 
with special violence among regimental bands. 

T HE MODER� REVOL V ER - T HE EVOLUTION OF A 
TYPICAL INVENTION. 

BY E. J. PRINDLE. 
There is a popular impression that many inventions 

are produced in a complete and perfect state by one 
supreme effort of some genius. But, on inquiring into 
the history of even the most simple device which has 
been contrived for the use or pleasure of mankind, it 
will almost invariably be found that it had a most ele­
mental and simple beginning, and that its growth 
from that state was by a series of short steps, each 
effected only after prolonged efforts and many failu res, 

Fig. I.-OLD FLINT LOCK PISTOL FOUND ON BATTLE­
FIELD OF NEW ORLEANS. 

and that in many cases there were intervals of cen­
turies between the steps. 

The origin of the plow, for instance, is lost in antiq­
uity, and, as far back as history goes, the Egyptians 
dragged the forked stick to till the earth and find a 
lodgment for the seed, and at best it was only a 
scratch that was produced. In spite of all the thought 
which was spent on the subject, it was not until the 
present century that the iron plow was created, and of 
such strength and form that it would dig down and 
overturn the sod and stand the blows of the rocks in its 
path. 

Before the Christian era machinery operated by 

Fig. 2.-MARSTON PISTOL IN UNITED STATES PATENT 

produced that shown in Fig. 2, in which several bar­
rels in the same plane were discharged in succession by 
a firing pin which was struck by the hamme r and 
.which was pointed at each cap in succession. But it 
was evident that a very cumbersome weapon would be 
produced if more than two or three barrels were used. 
To obviate this difficulty the barrels were grouped 
around a center and the hammer made to rotate around 
the circle step by step as each barrel was fired. This 
form is shown in Fig. 3. 

Use, however, developed disadvantages in this form. 
It was difficult to put the caps on the nipples, and the 
hammer was necessarily of awkward and weak con­
struction. Efforts to remove these defects resulted in 
the form of a revolver shown in Fig. 4 .  'rhe barrels, 
still grouped around a center, were caused to revolve 
while the hammer remained stationary. This con­
struction, however, was sti l l  unsatisfactory. The 
whole structure was necessarily weak, and there were 
six barrels extending the whole length of the pistol 
from the hammer forward. 

Further efforts produced the IIlodern revolver shown 
in Fig. 5. in which a rotatable cylinder carries t he car­
tridges and is only of sufficient length to accomlIlodate 
them. A single barrel carries the balls after they leave 
the cylinder, and the revolver is reduced to it:,; highest, 
strongest and simplest form. 

How infinitely greater would the chances be in favor 
of a man armed with the latest forIll of revolyer com­
pared with those of a man defending himself with the 
earliest type of pistol ! With the latter but one shot was 
possible, and it was not at all certain that the charge 
would be fired when the trigger was pulled ; while 
with the former six practically certain shots could be 
fired in most rapid succession. 

Hundreds of inventors have striven for more than 
four centuries to produce a weapon having the ad \'al l ­
tages of the revolver in its present form, and each has 
added his mite to the final result. A full realizat ion of 
the difficulties and labor with which each new fact is 
wrested from the unknown darkness and brought out 
into the light where it can be used, leads us to honor 
that perseverance and wisdom which puts us in the 
possession of any new thing. 

• •  1 .  
A phasia I II P o l yg l o t s .  

In a recent number of the Revue de l'tIedecine, Dr. 
Pitres details a number 

" This relation is the 
more important in its 
bearing upon the nature 
of the rays, as it does 
not at all exist in light­
gi ving vi brations, and 
s h 0 u I d consequently 
not be f 0 u n d to so 
marked a degree and 
u n d e l'  all conditions 
w i t  h vibrations pre­
sumably similar to and 
approximating in fre­
quency the light vibra­
tions. An almost cruci­
al test of the existence 

OFFICE. Fig. 4.-ALLEN " PEPPERBOX " (CAP SHIELD 
DISPLACED). 

of interesting observa­
tions with reference to 
the p e c  u I i a r i  t i e s  of 
aphasia as it o c c u r s  
among p a t  i e n t s who 
were able to speak fiu­
ently more than one lane 
guage. It appears that 
such patients do not 
become aphasic in the 
same degree for all the 
languages which they 
speak. At first, as a 
rule, there is general 
aphasia, then, as im­
provement occurs, the 
patient is able to under­
stand and then to speak 
that language which he 
has known longest and 
with which he was most 
familiar. The capacity 
for use of the other less 
familiar languages was 
acquired later. Such a 
conclusion does not of 
course imply the exist­
ence of different centers 
for the different lan­
guages, but is merely 
an illustration of the 
fact that qualities and 
capabilities which are 
acquired latest are most 

of material streams is 
afforded by the forma­
tion of shadows in space 
at a distance from the 
bulb. S u c h shadows 
could not be formed 
under t h e  conditions 
described e x c e p t by 
streams of matter. " 

---+. - +.--­
lVI lIsle a n d  K a l d n ess. 

An English statisti­
cian has recently been 
engaged in an original 
task, that of studying 
the influence of music 
on the hair. The in-

Fig. a.-LEONARD REVOLVER IN THE UNITED STATES Fig. 5.-COLT'S ARMY REVOLVER. 
PATENT OFFICE. 

vestigator establ ishes, in the first place, that the steam was used to open the doors of temples and even 
proportion of bald persons is 11 per cent for the to propel a deity on his throne along the ground. But 
liberal professions in general, with the exception of it was two thousand years before the steam engine was 

interferes with the nervous 
them. -Lancet. 

easily lost or impaired 
by any condition which 

structures which underlie 

. . . . .. 

physicians, who appear to hold the record for baldness, produced in a sufficiently practical form to be gen- Prof. A n d l'ee to R e t ll l'l I .  

which is 30 per cent. Musical composers do not form erally used. Prof. S. A. AndrE:ie, according to reports received at 
an exception to the rule, and baldness is as frequent One of the clearest examples of this law of evolution Christiania on August 21, told Capt. Sverdrup, of the 
among them as in the other professions. But it is with in inventions is the principal part of the modern re- Fram, who visited the aeronaut, that it was u o w  too 
instrumental performers that the influence of music vol vel' ; namely, the cylinder which carries the car- late to make the proposed ascent, and that he would 
makes itsel! felt, and in two opposing directions. Thus, tridges. Without reference to th� other features of the probably soon return to Spitzbergen, and make anothpi 
while stringed instruments prevent and check the -fall-· revolver. notice how alearly the .steps can be ·traced be- · effort to reach the North Pole in a balloon next April. 
ing out of the hair, brass instruments have the most tween the five forms ending in the modern revolver This confirms the Berlin dispatches of August 18, which 
injurioU3 effects upon it. The piano and the violin, cylinder. state that Sir William Conway met Andree on August 
especially the piano, have an undoubted preserving in- In Fig. 1 is shewn the old single barrel, muzzle load- 10, and that he was doubtful of success even then. 
tiuence. The violoncello, the harp, and the double ing pistol. With this form but one shot could be fired • • • 
bass participate in the hair-preserving qualities of the without reloading, and a man after one shot was, in DR. J. WALTER FEWKES will again conduct explor­
piano. But the hautboy, the clarinet, and the flute case of a failure, at the mercy of his enemy. The en- ations for the Smithsonian Institution among the 
have only a very feeble effect. Their action is not more graving represents a pistol found on the battlefield of Pueblos of Arizona. He left Washington for a three 
than a fiftieth part as strong. On the contrary, the New Orleans and now in the United States National months'. expedition, on l'tIay 30, accompanied by Dr. 
brass instruments have results that are deplorable. Museum,.Washington. Tht- first step from this form Walter Hough, of the National l'tIuseum. 
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THE JEROME PARK RESERVOIR, NEW YORK 

CITY. 

(Continued from first page.) 
feet wide is to be surrounded by an embankment and 
the bottom is to be excavated until good surface is 
reached, so as to establish an available depth of 33 feet 
6 inches. This will involve a very large amount of ex­
cavating ; the engineers calculating that there will be 
nearly seven million of cubic yards of excavation to be 
made, of which 3, 165, 000 will be in solid rock. 

The reservoir will be bounded on the west by Sedg­
wick Avenue, on the east by Jerome Avenue, north by 
Van Cortlandt Park and south by Kingsbridge Road. 
One of our cuts is designed to show the general plan as 
contrasted with the race course so familiar to many. 
The embankment is made in earth and laid in the well 
known method adopted by the Aqueduct Commission­
ers, in six inch layers, worked down and rolled with a 
heavy groov�d roller and rammed at points which the 
roller cannot reach. 

Throughout the ('enter of the embankment a core 
wall of rubble masonry is carried, which rises above 
the water level and descends well below the bottom of 
the reservoir, in many cases having its foot deeply em­
bedded in rock. Thus the strength of the embank­
ment will consist in the earth, and the dam will be 
absolutely impervious, which imperviousness will 
partly be due to the earth embankment ; but in case of 
a deficiency in any -place in the earthwork, the slightly 
battered core wall, three feet thick at the top, will be 
present, and present an absolutely impervious dia­
phragm. It is so well known as to be obvious that the 
smallest leakage through earth is subject to constant 
increase, and it is such leakage which the core wall is 
designed to prevent. The embankment w ill be 20 feet 
wide at its top. On both sides it slopes 272' to 1, and 
is sodded on the out slope, and on the in slope is 
paved and concreted. 

It will be seen that it forms a very perfect type of 
embankment, and a reservoir so 
made cannot but be impervious 
as regards its sides. The nature 
of the country is such that no 
trouble can be anticipated from 
bottom leakage, and wherever 
any weak spots occur concrete 
laid upon broken stone is to be 
used to secure absolute impervi­
ousness. 

Running approximately north . 
and south, the reservoir has a 
masonry structure or dividing 
wall through which the old aque­
duct passes. The old aqueduct 
is caused to diverge from its 
course so as to follow the some­
what sinuous line of this struct­
ure, and from a mile to the north 
a branch is taken from the new 
aqueduct, which is carried to 
the above masonry structure 
and follows it to an outlet near the southern end. A 
little to the north of the center of the reservoir, on the 
line of this structure, is established a gate house, and 
near this is a vertical shaft connecting with the new 
aqueduct (of 1890) and built at the same time. This 
shaft connection with the new aqueduct of 1890 be­
comes an important adj unct in providing the requisite 
connections. From this gate house six lines of 48 inch 
pipe radiate ; two approximately northwest, two ap­
proximately west and two approximately east. In the 
gate house a very elaborate system of connections is 
provided, so that water may be taken from either right 
or left hand divisions of the reservoir or aqueducts and 
distributed to any of the six lines of pipes. Both new 
and old aqueducts have outlets into the reservoir also 
controlled from this central gate house, so that the new 
reservoir virtually supplies two reservoirs of the most 
perfect possible description, which can be operated 
entirely independent of each other. As regards capa­
city, about two billion of gallons will be contained, and 
taking into consideration t he level of the annexed dis­
trict, practically all the water in the reservoir can be 
advantageously withdrawn for the supply of the city. 
The delivery from the six 48 inch pipes will be utilized 
by the Department of Public Works, who control the 
city distribution. 

One plan suggested is to carry a line from the six 48 
inch pipes down across the Harlem River to the city, 
connecting with its princ pal mains, which in their turn 
run to the Central Park reservoirs. This would pro­
vide for interruption in the supply of the portions of 
the aqueducts crossing the Harlem River, one over 
High Bridge and the other by inverted siphon. In ad­
dition to the central gate house, which will be a com­
plicated structure, smaller gate houses will be provided 
where the 48 inch lines emerge from the embankment, 
and at the point 5,000 feet to the north, where the 
branch is taken from the new aqueduct, a fifth gate 
house will be established. For the construction of 
this branch matters have been so arranged that only 
twenty-four hours' interrnption of water supply will 
be required to complete the connection between the 

J t.itutifit �tUtritau. 
branch and the original aqueduct, which operation in 
itself may r/!.nk as a minor triumph of engineering. 

As the new aqueduct is only partially filled with 
water, its crown will be broken into and the gate 
heluse will be built about it in the rock. The branch 
will be carried up to the aqueduct's sides and con­
nected thereto; the sides of the aqueduct being rein­
forced where exposed by temporary masonry laid up 
against the outside. When all is ready for the connec­
tion there will be nothing to be done but to break down 
these walls and the sides, when the brickwork will be 
finisbed at the corners, all of which will be a compara­
tively small operation. 

The line of the aqueduct structure and the place for 
the location of the gate houses were all indicated by 
the nature of the ground. The high level of the water 
will be five feet below the top of the embankment. On 
the completion of this reservoir, New York will have 
about three weeks' supply of water available in it and 
in the present Central Park reservoirs. 

• • • • • 
The SeismiC Wave In Japa n .  

�riting from Tokio on June 26, the correspondent of 
lhe London Times gives an interesting though melan­
choly account- of the great wave disaster in Japan, by 
which in five minutes 30,000 people were killed and 
12,000 houses were destroyed. 

There was nothmg (he says) to presage the disaster. 
From 11 in the forenoon until half past 4 in the after­
noon heavy rain fell. It was followed by a fine even­
ing and a dark, calm night. At about half past 7 three 
or four shocks. of earthquake were felt ; not violent 
shocks, though of the vertical kind that people in 
Japan have learned to dread. The ba.rometer gave at 
the time no indication of anything unusual. Some 20 
or 25 minutes later a booming sound became audible 
from the direction of the sea. It appears to have been 
variously interpreted. Only a very few suspected the 
real significance of the sound, and fled inland at the 

HAP OF JEROHE PARK RESERVOIR AND VICINITY. 
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carried a baby to a hill, and found that none of the 
others followed, set down the baby and ran back, only 
to perish with the rest. The story of a retired soldier 
is worth repeating. His experiences in the recent war 
had taught him to apprehend the raiding of Japan's 
coasts by a hostile fteet. Thus, when the cannon-like 
roar of the advancillg waters and the cries of the people 
reached him, he threw on his tunic and ran shoreward, 
sword in hand. Next morning his corpse was found, 
much battered, but not separated from the sword. 

Along the beach the timbers of wrecked houses lie 
pUed upon each other ; moss covered roofs of thatch 
that sheltered happy families a few days ago in quiet 
country nooks are strewn pell-mell on the sands ; here, 
houses that have had their walls torn away, stand, 
mere skeletons ; there, others have been wrenched 
from their foundations, telescoped into each other, 
tumbled upside down, or heaped together in shattered 
confusion. Horses and cattle lie wedged among the 
rocks, and men and women wander about, stupefied 
and helpless, looking as though their minds and ener­
gies had been numbed. Numerous corpses are still 
buried under the debris of ruined buildings, or under 
heaps of mud and sand thrown up by the waves, and 
often when a body is disinterred no friend or relative 
remains alive to identify it. The government is, of 
course, adopting vigorous measures of relief, and liberal 
subscriptions are pouring into the newspaper offices, 
both vernacular and foreign, for when calamity over­
takes Japanese, the benevolence of the foreign com­
munity is invariably large handed. 

As to the cause of the disaster opinions are still divid­
ed. At first it was supposed that the disturbance had 
its origin in a sudden collapse of the sides of a subter­
ranean crat!lr. On the other hand, considering that 
the advent of the great wave was immediately preced­
ed by earthquake shocks whose vertical character pre­
cludes the hypothesis that they were due to the stupen­
dous rolling of the wave itself, the most reasonable 

- - - - - - - -

conclusion appears to be that a 
submarine volcanic eruption took 
place. That the water had been 
thrown up from great depths to 
swell the bulk of the colossal bil­
low is proved by the fact that 
deep sea shell fish were found in 
the hills visited by the wave. It 
may be added here that since 
the catastrophe the fish seem to 
have deserted the upper waters ; 
a few can be caught now only by 
using the deepest seines, the great 
bulk having apparently gone 
down to inaccessible depths. 

Ever since the ninth century 
Japan has suffered cruelly from 
earthquake waves. The very 
district now devastated was mo­
mentarily buried under the sea in 
869 A. D. , and the loss of a thou-
sand lives is recorded, a catastro­

top of their speed. Rapidly the noise increased until it phe scarcely smaller under the conditions of the time 
assumed the volume and deafening din of a great park than that which has just occurred. But in no case 
of artillery, and then, in a moment, waves from 20 feet did the destruction of life attain dimensions such as 
to 30 feet high were thundering against the shore. have now to be recorded. 

Kamaishi is a little seaside town, situated at the head • , • • • 
of a rocky inlet two miles deep, and directly facing the BIg- Dry Dock SeUlu. 
Pacific Oeean. Behind it is a precipitous hill. The The 550 foot dry dock at Erie Basin, with the Ham­
inhabitants seem to have remained until the last wholly burg-American steamship Phcenicia in it, settled two 
unconscious of what was pending. Suddenly a moun- feet August 19 from causes that have not been explained. 
tain of sea was observed piling itself up at .the mouth The Phcenicia is a big twin screw freighter and immi­
of the inlet, and in a moment, with a thunderous roar, grant carrier. She had been docked for painting and 
waves 30 feet high swept over the town. Three times for the readjustment of her propeller blades. At 8: 30 
these avalanches of water rushed forward, the first o'clock fifty machinists and helpers were at work about 
incomparably the most terrible, and in less til-an two the stern of the ship removing one of the propellers. 
minutes the town was virtually annihilated. Out of Without apparent cause, and without warning, the for-
1, 223 dwellings only 143 remained standing, and out of ward end of the dock gave a lurch and settled two 
a population of 6, 557 death had overtaken 4, 700 and 500 feet. There was danger that the dock gates might 
lay wounded. In completeness of destruction this give way. The accident at the Brooklyn Navy Yard 
record heads the list. was fresh in the minds of the workmen, and they fled 

There were some remarkable escapes. Men swept for their lives, clambering helter skelter up the steep 
out to sea from one side of a bay were thrown up alive steplike sides of the dock. The gates creaked and 
on the opposite beach, and in one case several persons groaned, but held fast. 
were deposited on an island nearly three miles from the Then the dock was flooded and the gates were opened. 
town whence the wave had torn them. A few saved 

I 
It was found that the Phcenicia was stuck fast. The 

their lives by clinging to balks of timber, and se,'eral, Phcenicia was afterward floated. The dock was not 
getting wedged among the wooden debris of wrecked materially injured. 
buildings, were preserved until the wave receded. At • • •  I • 
an inn in O-ura a traveler, apparently the only man in Headaehe. Crom Eye Strain. 

the house, was grasped by four terrified women, and Dr. S. Weir Mitchell, in Medical News, says there are 
the combined weight of the five furnished a steady many headaches which are due directly to disorders of 
point. But such bright incidents were rare, whereas of the refractive or accommodative apparatus of the eyes. 
inexpressibly sad happenings there are numbers. The In some instances the brain symptom is often the most 
parents of six children caused the little ones to throw i 'prominent, aud sometimes the sole prominent symptom 
their arms round a beam of the house. There they of the eye troubles, so that while there may be no pain 
clung, the water reaching up to their shoulders. The or ser."e of fatigue in the eye, the strain with which it 
stnallest child, losing its hold, was swept away, and its is used may be interpreted solely by occipital or frontal 
mother, springing after it, shared its fate. Presently headache. The long continuance of eye troubles may 
the father, trying to fend off some floating debris that be the unsuRpected source of insomnia, vertigo, nausea, 
threatened to strike the children, was carried off, and and general failure of health. In many cases the eye 
the five orphans alone remained. In another family of trouble becomes suddenly mischievous, owing to some 
ten, one child of eight drifted to a rock and was R8. ved ; in failure of the general health, or to increased sensitive­
another family of the same !lumber! t4e fat4er having ne88 Qf t4e lJra,io, from �oral or mental causes. 
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THE FARTHEST NORTH. 

Lockwood and Brainard, of the Greely expedition, 
on May 13, 1882, reached a higher latitude than had 
ever before been attained in that quest to reach the 
pole which has tempted ambitious explorers for over 
three hundred years. Since that time their record, 83 
degrees 24 minutes, has stood as the nearest approach 
to the pole yet made by man. Now Dr. Fridjof Nansen, 
a Norwegian, has attained the higher latitude of 86 
degrees 14 minutes. Most of the details 

week's SCIE� TIFIC AMERICAN, but we 
are now able to add some further particu­
lars, together with a map showing the 
explorer's route. In a signed statement 
published in the London Chronicle Dr. 
N an sen says : 

" On March 3 we reached 84 degrees 4 
minutes north. Johansen and I left the 
Fralll on March 14, 1895, at 83 degrees 59 
minutes north and 102 degrees 27 minutes 
east. Our purpose was to explore the sea 
to the north and reach the highest lati­
tude possible. and then to go to Spitzber­
gen via Franz Josef Land, where we felt 
certain to find the ship. We had twenty­
eight dogs, two sledges and two kayaks 
for possible open water. The dog food 1+-----
was calculated for thirty days and our 
provisions for one hundred days. We 
found the ice in the beginning tolerably 
good traveling, and so made good dis-

sidered it wisest to stop and prepare for winter. We 
shot bears and walruses and built a hut of stones, earth 
and moss, making the roof of walrus hide tied down 
with rope and covered WIth snow. We used the blub­
ber for cooking, light and heat. The bear meat and 
the blubber were our only food for ten months. The 
bear skins formed our beds and sleeping bag. The 
winter, however, passed well, and we were both in per­
fect health. Spring came with sunshine and with 

Fram was 2, 185 fathoms, and the lowest temperature 
recorded was 52° below zero. It is stated that on 
August 14 the Fram called at Danes Island, where a 
visit was made to M. Andree, who is attempting to 
reach the pole by means of a balloon, but who had not 
yet made his ascension. 

.. .  e ' .  
CYCLE TELEGRAPHS IN WAR. 

As is well known, electrical communication plays an 
important part in the warfare of to-day, a 
part that emphasizes the necessity of de­
veloping it to the highest degree of 
efficiency for armies operating upon a 
base apart from a commercial telegraph 
system. Special attention has been given 
by the Signal Corps of the United States 
Army to provisions for temporary tele­
graphic or telephonic intercommunica­
tion. Flying telegraph trains equipped 
with the most modern appliances are lo­
cated at several government stations in 
the West. Among pending experiments 
are those pertaining to insulators, wire, 
batteries and the most important one of 
the naked wire telephone. 

tances, and the ice did not appear drift- t:::....:������L1Jl..L.r���...::::::..a����=--=:::::� __ L.E.=�t1r.;,� ing much. On March 22 we were at 85 
degrees 10 minutes north. Although the 
dogs were less enduring than we hoped, 
still they were tolerably good. The ice 
now became rougher and the drift con­
trary. On March 25 we had only reached 
85 degrees 19 minutes north, and on March 
29, 85 degrees 30 minutes. We were now 

The question of the reeling out and 
recovering of wire and outpost cable by 
bicycle, automatically, has come in for a 
considerable share of attention,. and the 
results have been very satisfactory. The 
Signal Corps has now a bicycle equipped 
with an automatic reel that works per­
fectly. The attachment was made in San 
Antonio, Texas, under the supervision of 

MAP SHOWING ROUTE OF NANSEN'S POLAR EXPEDITION. its inventor, Captain R. E. Thompson, of 
the Signal Corps. The line was laid ont 
and recovered at a moderate rate on the  
day of  the first test. The speed wa" 
gradually increased, and it was found 
that the wire was paid out quickly. Af-

September 15, 1893-Where Nansen was to have received a supply of dogs, but decided not to lose time by 
stopping. 

Septemb�r 22, 1893-The Fram was closed in by tho ice at this point; and began her drift northward. 
March 3, 1895-Where Nansen and Johansen left the Fram for their sledge journey. 
April 7, 189i">--Nansen's farthest north, 86 degrees, 14 minutes. 

evidently drifting fast toward the south. Our progress ! much open water to the southwest. We hoped to have 
was very slow. It was fatiguing to work our way and I an easy voyage to Spitzbergen over the floe of ice and 
carry our sledges over the high hummocks constantly the open water. We were obliged to manufacture new 
being built up by the floes grinding against each ! clothes from blankets and a new sleeping bag of bear 
other. The ice was in strong movement and the ice ! skin. Our provisions were raw meat and blubber. 
pressure was heard in all directions. On May 19 we were at last ready to start. We came to 

" On April 3 we were at 85 degrees 50 minutes north, open water on May 23, in 81 : 05 north, but were retarded 
constantly hoping to meet smoother ice. On April 4 by storms until June 3. A little south of 81 degrees 
we reached 86 degrees 3 minutes north, but the ice be- we found land extending westward and open water 
came rougher, until on April 7 it got so bad that I con- which reached west-northwest along its north coast. 
sidered it unwise to continue our march in a northerly But we preferred to travel southward over the ice 
direction. We were then at 86 degrees 14 minutes through a broad sound. We came on June 12 to the 
north. We then made an excursion on skis further south side of the island and found much open water 
north ward in order to examine as to the possibility of trending westward. We sailed and paddled in this 
a further advance. But we could see nothing but ice direction in order to proceed across to Spitzbergen from 
of the same description, hummock beyond hummock the most westward cape, but Payer's map was mis­
to the horizon, looking like a sea of frozen breakers. leading. " Dr. N ansen's account concludes as follows : 
We had had low temperature and during 
nearly three weeks it was in the neighbor­
hood of 40 degrees below zero. On April 1 it 
rose to 8 degrees below zero, but soon sank 
again to -38. 'Vhen a wind was blowing in 
this temperature we did not feel comfortable 
in our too thin woolen clothing. To save 
weight we had left our fur suits on board 
ship. The minimum temperature in March 
was -49 and the maximum was -24. In 
April the minimum was -38 and the maxi­
mum -20 degrees. We saw no sign of land 
in any direction. In fact, the floe of ice 
seemed to move so freely before the wind 
that there could not have been anything in 
the way ot land to stop it for a long distance 
off. We were now drifting rapidly north­
ward. On April 8 we began our march to­
ward Franz Josef Land. On April 12 our 
watches ran down, owing to the unusual 
length of the day's march. After that date 
we were uncertain as to our longitUde, but 
hoped that our dead reckoning was fairly 
correct. As we came south we met many 
cracks, which greatly retarded our progress. 
The provisions were rapidly decreasing. The 
dogs were killed one after the other to feed 
the rest. 

" On May 31 we were in 82 degrees 21 min­
utes north and on June 4 in 82 degrees 18 
minutes north, but on June 15 we had been 
drifted to the northwest to 82 'degrees 26 min­
utes north. On July 22 we continued our 
journey over tolerably good snow. On July 
24, When about 82 degrees north, we sighted 
unknown land at last, but the ice was every-
where broken into small floes, the water between being 
filled with crushed ice in which the use of the kayaks 
was impossible. 'Ve therefore had to make our way 
by balancing from one ice piece to another, and w� 
did not reach land until August 6, at 81 :38 north and 
63 degrees east longitude. 

" On August 26 we reached a spot in 81 :13 north and 
65 east, evidently well suited to wintering, and as it 
was now too late for the voyage to Spitzbergen, I con-

TELEGRAPH LAYING CYCLE. 

" We left Franz Josef Land in the steamer Windward 
on August 7 and had a short and very pleasant pas­
sage, thanks to the masterly way in which Captain 
Brown brought his ship through the ice, and thence in 
the open sea to Vardoe. " 

On August 20 word was received of the safe arrival of 
the Fram at Skjervoe, near the North Cape. After Dr. 
N ansen left her she drifted nearly two degrees north­
ward, to 85° 57'. The deepest sounding taken by the 

ter dismounting for a mOllJent to reverse 
the action, the officer began a return trip, keeping in 
the middle of the road and riding hard. The recovery 
was perfectly made, the wire being spooled evenly and 
the tension was at no time troublesome, although the 
course of the line was occasionally departed from by 
many feet, showing that the problem of compensating 
for increased speed of the recovery due to increasing 
bulk of the spool has been solved. The time occupied 
in running out and then picking up the reel of wire was 
two minutes, the reel holding about one-third of a 
mile of cable. Practical use has been made of the 
equipment in sending messages at other times than on 
the trial trip. 

We present an engraving of a device for the same 
purpose which has been invented by a German who is 
at present living in London, Mr. Leo Kamm. This is a 
cycle for laying wires for military purposes. It consists 

of an ordinary pneumatic tired safety pro­
vided with two or thrt'e drums of wire of 
about four inches in diameter. On each of 
the spools is wound a twisted wire composed 
of fine steel threads. Each reel carries a mile 
of wire. The wire passes over a wheel con­
nected with a telegraph receiver. As the 
rider travels, the rotation of the bicycle ur:.­
winds the wire from the drum, leaving it on 
the ground. The bell rings before the wire 
is entirely paid out from the drulll. 'Vhen 
it is desired to send a message to the start­
ing point, the rider dismounts and fixes in 
the ground an earth rod which is carried for 
that purpose. The apparatus for laying the 
wire weighs 7 lb. , and each mile of wire 
weighs 10 lb. This machine was actually 
employed at the recent Aldershot maneu­
vers. It was also shown at the lllilitary 
tournament at Agricultural Hall. 

• .  e , .  
'J'he Storing of Dry Plates. 

Ever since the dry plate has been com­
mercially used, defects or deterioration due 
to the packing of plates have become known. 
It was found chemicals in the paper sepa­
rator strips, combined with the llloisture of 
the atmosphere, acted on the film, produc­
ing a developable fog. Mr. A. L. Henderson, 
in a paper lately read before the London 
and Provincial Photographic Association, 
described a series of experiments he had 
made, and came to the conclusion that paper 
was unsafe as a receptacle for holding plates. 
His recommendation is that plates be sepa­
rated by strips of tinfoil and stored in metal 

boxes, a suggestion which seems feasi ble in view of the 
facility which the X rays have of passing through 
paper. There appears to be a phosphorescent action 
from paper on the film, as well as chemical, according 
to the results of his experiments. 

• • • • • 
THIS year's recruits for the Russian army numbered 

270,000, which is considerably more than the whole 
British army. 
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More About St range Explosive So unds. 

BY A. B. HOOKER. 
The recent article in the SCIENTIFIC AMERICAN on 

" Barisal Guns and Mist Pouffers " is worthy of the 
journal that, since my boyhood, has given so many 
interesting articles on the mysterious and unexplained 
things in nature, to the delight and wonderment of 
thousands of readers. These curious explosive sounds, 
called " guns, " while not all of the same origin, take 
strong hold on the superstition and the wonderment 
of mankind. That beautiful sheet of water, Seneca 
Lake, in the State of New York, has achieved quite a 
local reputation for its mysterious . ,  lake gun. "  A 
writer in Mrs. Stephen's Monthly, in 1857, speaks thus : 
" The lake gun is a mystery. It is a 
sound resembling the explosion of a 
heavy piece of artillery, that can be 
accounted for by none of the known 
laws of nature. The report is deep, 
hollow, distant, and imposing. The 
lake seems to be speaking to the sur­
rounding hills, which send back the 
echoes of its voice in accurate reply. 
No satisfactory theory has ever been 
broached to explain these noises. " 

In my work on " Great Earth­
quakes, " it is related, page 123, that 
long after the earthq uak J of " N  0-
vember 16, 1827, in New Granada, sub· 
terranean detonations were heard in 
the whole valley of Cauca during 
twenty or thirty seconds, without any 
perceptible vibration. " 

J t itutifit �lUtritJu. 
terranean sounds, produced by the sliding and breakage 
of the tilted-up strata of the mountain, near where, a 
century before, there had been an extensive slide, when 
a portion of the mountain a quarter mile wide had 
moved down 500 feet. N ow violent explosive sounds, 
crashing and rumbling noises, and shakings of the 
earth occurred. Fissures opened in various directions, 
splitting the steep wall of the mountain in various 
places. One of these large fissures extended along the 
, Bald, ' almost at the top, for over 300 feet southeast­
erly, then turned south and ended a hundred feet 
farther. The surface opening is from 2 to 6 feet 
wide, and is entered by two funnel shaped holes, and 
extends downward in SOllle places 70 feet, The sides 

[AUGUST 29, 1&)6. 
THE HOMiSTAKE GOLD MINES AND STAMP MILLS, 

SOUTH DAK01'A. 

In the native state gold is found crystallized, more 
commonly in the form of the cube or in plates, ramifi­
cations or nodules, commonly known as nuggets. It is 
generally alloyed with silver and sometimes with 
tellurium, hismuth, lead, etc. It very frequently occurs 
in small quantities in metallic sulphides, as in iron, 
galena and copper pyrites. 'rhe alloys, or its combina­
tions with other metals, are very numerous, those with 
copper and mercury being the more numerous and 
most important. Gold and copper are found com­
bined in all proportions without materially affecting 
the color of the former, except that it is somewhat 

redder. The density of the compound 
is much less than that of gold, but the 
hardness is greater and it is more 
fusible. The extraction of gold is 
effected more by mechanical than by 
chemical process. 

In its compact state gold possesses 
a characteristic yellow color of high 
metallic luster, is nearly as soft as lead, 
and is the most malleable of all metals. 
It can be beaten into leaves of a 
thickness not exceeding 1!U ij1UUij,  or ac­
cording to some estimates n-rfu1f(i of 
an inch, through which light passes 
with a green tint. One grain may 
thus be distributed over 56 square 
inches of surface. The supreme duc· 
tility of the metal is such that the same 
quantity may be drawn out into 500 
feet of wire. " One of the most remarkable of 

these ' earth bellowings ' is that de­
scribed by Humboldt as occurring in 
the elevated Mexican plateaux, called 
by the inhabitants the ' roaring and 
subterranean thunder (bramidos y 
trucnos subterraneos) of Guanaxuato. '  
Far from any active volcano, the noise 
began about midnight of January 9, 
1784, continuing for a month. IN THE HOMEST AKE MINES, LEAD CITY, SOUTH DAKOT A. 

It fuses at 2,016 degrees, and when 
in this state is of a bluish green color. 
It is not at all volatile in the heat of 
the furnace, but by a powerful electric 
discharge, by the concentration of the 
sun's rays by a powerful sun glass, or 
by the oxyhydrogen jet, it is dispersed 
into purple vapors. Gold has little if 
any affinity for oxygen. 

" From the 13th to the 16th of Janu-
ary it seemed to the inhabitants a'> if heavy clouds are of gray granite, with nowhere a greater width 
lay beneath their feet, from which issued alternate than 8 feet. New cracks were discovered almost every 
slow rolling sounds and short, quick claps of thunder. week, running through sectiClns of solid granite. "-
The noise abated as gradually as it had begun. " Great Earthquakes, pages 127, 128. 

At Moodus, near East Haddam, near the mouth of I A cave of large size was discovered under the moun­
the Connecticut River, every few years a succession of . tain, and a writer for the New York Herald described 
explosive sounds are heard, which have received the the tilted-up and almost perpendicular strata as " large 
nallle of " MooduL noises, " and are noted as far back as flakes of rock 80 feet high by 50 feet wide and 10 inches 
1728 and as recently as two years ago. In the former thick, " and thinks the fall and sliding of these rocks 
year, Rev. Mr. Prince said : " I  have myself heard the cause. 
eight or ten sounds successively, and imitating small 
arms, in the space of five minutes. Oftentimes I have 
observed them coming frolll the north, imitating slow 
thunder, until the sound came near or right under, 
and then there seemed to be a breaking, like the noise 
of a cannon shot, or severe thunder, which shakes the 
houses and all the people that is in them. " 

�. Barrington Brown, in his explorations in British 
Guiana, 1868-72, says : " As we were on the point of 
leaving the landing to descend the Issano, we were all 
startled by a heavy booming sound, resembling the 
distant discharge of a heavy piece of artillery. The 
sun shone brightly at the time, and not a cloud was 
to be seen in the sky. On makin� inquiries, I learned 
from the Indians that these 
sounds were frequently heard 
at this place, and are sup­
posed to have their origin in 
the mountains to the south. "  

In 1874, Bald Mountain, 
in North Carolina, gave forth 
a series of sounds of a start­
ling nature, loud and explo­
sive, seemingly from its inte­
rior, and succeeded by shak­
ings of the earth, and the in­
habitants thought it was 
about to break forth into a 
volcano. 

" Four years later, about 
May 25, 1878, the residents of 
the mountain, especially a 
section of the ' Bald ' about 
four miles away from the first 
manifestation, were startled 
by sudden movements of the 
earth, and loud rumbling and 
crackling noises, with sudden 
movements in the mount:. _s, 
and the wildest reports were 
spread abroad by telegraph 
and rumor. The newspapers 
announced, with startling 
headlines, that Bald Moun­
tain had suddenly become a 
volcano, and it was some time 
before the ' volcano ' was re­
solved into ordinary forest 
fires, and the noises into sub-

• • • • • 
DR. LUDWIG MOND, of London, has given to the Royal 

Institution the freehold of No. 20 Albemarle Street, 
adjoining t he building of the Royal Institution in 
London, and has also equipped and endowed it to be 
known as the " Davy-Faraday Research Laboratory of 
the Royal Institution. "  It is to be freely open to a 
limited number of persons who have already done 
original scientific work or are fitted to do it, without 
reference to nationality or sex. The laboratory is one 
of the finest in the world, and Dr. Mond's generosity 
cannot fail to result in the facilitation of important 
researches. The directors are Lord Rayleigh and Pro­
fessor Dewar. 

LEAD CITY, SOUTH DAKOTA. 

It undergoes no change on exposure 
to the atmosphere, and is not affected by hydrochloric, 
sulphuric or nitric acid, or by any simple acid except 
selenic acid ; nor do the alkalies affect it. It is however 
dissolved by any mixture which liberates chlorine. Its 
usual solvent is aqua regia, which is prepared by mix­
ing one part of nitric acid with four parts of hydro­
chloric acid. For heat and electricity gold has been 
found to be one of the most perfect conductors. 

The specific gravity of this metal is less than that of 
iridium or platinum, ranging from 19 '2 to 19 '4. 

One kind of gold crushing is done by means of 
large cast · iron rollers, which break the auriferous 
quartz as it passes between them. The more common 
form of crusher is the stamp mill, with iron-shod piles of 
wood, worked by an axle with projecting cams after the 
fashion of the flint mill. The ore pounded by the stamp 
is washed, and for doing this there is an endless variety 
of contrivances. In one of the richest quartz districts 
of Dakota, it is carried by a steady current of water 
over coarse woolen blankets laid on inclined boards. 
By this means the lighter particles of quartz are car­
ried away and the gold, which of course is the heaviest, 
becomes entangled in the fibers of the wool. The 
blankets are changed and washed each day. 

The gold containJd in these 
drifts and in the stamped 
quartz is recovered by amal­
gamation, and the mercury is 
afterward distilled c ff in a 
retort, leaving the gold chcmi­
cally pure. 

At Lead City, Dakota, are 
the celebrated gold mines 
known as Homestake, which 
form thc subject of the ac­
companying illustrations. 'rhe 
ore bodies mined here have 
an average width of from two 
hundred and fifty to four 
hundred feet, and penetrate 
into the bowels of the earth 
to an unknown depth. Six 
hundred stamps, crushing 20, -
000 cubic feet of ore every 
twenty-four hours, drop in­
cessantly day and night in 
the six mills without inter­
mission, even Sundays. 

The Black Hills, Dakota, 
are seamed with veins of 
ore-bearing rock which will 
return $35 to $175 in gold to 
the ton of ore stamped. But 
unfortunately the ore is re­
fractory, and cannot be 
treated by the ordinary pro­
cess of amalgamation. Only 
recently it has been di::-
covered that by a proceSll 
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knuwn as lixiviation the precious metal can De cheaply 
separated from the auriferous vein rock. Following 
tills discovery, leaching works of one and two hundred 
tons capacity were constructed at Deadwood, Dakota, 
a.nd gold which was formerly proof against amalge.­
nation on the battery plate or in the pan is now 

readily recovered in the leaching vats. 
. . . ' . 

A Swiss M o u ntain Rai lroad. 

An interesting description has lately been given of 
the Stanserhorn Railroad, one of the most recently 
opened of the Swiss moun-
tain railroads, says the 
Railway Review. It con­
!lists of a series of inclines. 
each of which is operated 
by cables driven by in­
dependent electric hoisting 
engines. Tpe current is 
generated b y dynamos 
driven by turbines actu­
ated by a mountain tor­
rent some fi ve miles d b­
tanto This plant also sup ·  
plies cnrrent for lighting 
the village and hotel, and 
also for the search lights 
on the mountain tops. 
The road is constructed 
in three IJarts, each at an 
angle with the other, the 
gradients being in some 
instances as high as 60 de­
grees. The passengers are 
required to dismount twice 
in each ascent of about 
5,000 feet. 

J t itu tifit jmttitJu. 
' .. h e  Text o f  'he Iliad. 

Mr. Grenfell, who has been exploring il1 Egypt last 
winter, brought recently to Dublin the many frag­
ments he had discovered and transcribed, and among 
them are several passages in iambics, one in anapests, 
and some in prose, which he has not yet been able to 
assign to any known Greek author. There is one prose 
passage so like Plato in style that it seems hardly pos­
sible it can belong to any one else. But we have not 
yet identified it. These fragments are in very old 
hands, a8 old as the classical fragments in the Petrie 

189 
critics. To me, therefore, who published the first 
scrap of such a text in the Petrie papyri, it was natu­
rally'of the highest interest to learn whether the newly 
discovered text presenteu the same peculiarities. 

It will be remembered that the former scrap from the 
eleventh book showed beginnings and endings of lines 
not in our texts, and this so frequently as to amount 
to a surplus of one-sixth. Mr. Grenfell had alread�' 
examined his fragments from this point of view, ami 
showed me that, out of about eighty lines, thirteen are 
not to be found in our VUlgate. The conclusion, 

therefore, which I had 

Two cars are attached to 
the ends of a pair of wire 
cables, and are provided 
with automatic safety de­
vices consisting of rail grip­
pers on one rail. These 
are thrown into operation 
by a worm operated by a 
pair of bevel gears, the 
driver of which is loose 
on the axle and is driven 
thereby by means of a 
conical friction disk or 
pulley which is pressed 

AIR COMPRESSOR AND ELECTRIC PLANT, HOMESTAKE MINE, LEAD CITY. 

drawn, that before the re­
cension by the Alexandrian 
critics the Iliad presented 
a very different appear­
ance, is hereby confirmed, 
in spite of the adverse 
crit.icism of SOIlle learned 
Germans. They held that 
the Petrie text was an ac­
cidentally bad and sloven­
ly copy, with many varia­
tions from the texts re­
ceiyed even in that day. 
In the face of the new dis­
covery I am disposed to 
maintain my original con­
clusion, and now prophesy 
that whatever new texts 
of the Iliad, in handwrit­
ing of this great age, arc 
hereafter found, the addi­
tional lines will amount t o  
fifteen per cent. I may 
not be right in every casC'o 
for in the present groul '  
o f  fragments those froll l  
the twenty-first book show 
h a r d I y any departures 
from our text, but the 
general result will, I be­
lieve, corroborate the facts 
now ascertained. When 
Mr. G r e n f e l l  publishes 
1 hese fragments, the critics 
will have ample opportu­
nity of examining this in­
teresting question. 

We already possess a very 

against its counterpart as soon as the tension on the 
hoisting rope is released. 

Should the rope break or the strain be released, the 
friction disk grips, and beginning to revolve, drives the 
worm, which spreads the longer ends of the two levers, 
the short ends of which are wide and fiat, and imme­
diately bears against the weh of the rail ; less than two 
revolutions of the axles hold the cars in place without 
chance of slip. Tills device also prevents the wheels 
from rising from the rails, as the jaws of the grippers 
are directly under the heads of the rails. 

The conductor is supplied with an " electric whip " 
by which he can immediately communicate with the 
engineer at the terminal and intermediate stations. 
This " electric whip " is a 
brass rod provided with a 
wooden handle ; two i n­
sulated w i r e  s passing 
through it connect at all 
times with the telephone 
and signals. Thus the car 
can b� stopped instantly 
by the engineer on signal 
in case of need, even when 
out of sight. This moun­
tain road is built on solid 
masonry from end to end, 
and in no case is there any 
possibility of shifting of 
roadbed. The hillsides are 
" palisaded " where the 
earth if! not solid or where 
forests have been felled, 
and there are masonry 
gutters on each side. Nu­
merous paths are carried 
over and under these roads 
by stone arches, provisions 
which, of course, add mate­
rial ly to the first cost. It 
should be mentioned that. 
in order to keep the safety 
device in perfect working 
order, tests are made re­
gularly every fortnight. 
SCIENTIFIC A M  E R I C A N 

SUPPLEMENT, No. 1077, 
contains a fully illustrated 
article descriptive of the 
Rigi, Brunig, Pilatus and 
other celebrated mountain 
railways. 

papyri, and therefore dating from early in the third 
century B. C. , perhaps even earlier. Every syllable 
we can recover of Greek writing so ancient as this has, 
at any rate, a great palreographical interest. But 
there are a good many of these fragments representing 
an early copy of some books of the Iliad-I hesitate to 
say the whole Iliad, from the size of the writing. For 
the professional book hands of this date are (so far as 
we know) much smaller. The fragments in Mr. Gren­
fell's possession amount to about eighty lines or parts 
of lines, and come from various books, iv, viii, xxi, xxii, 
and xxiii. There is no doubt .whatever that. the writ­
ing is of the earliest kind we know, and thus undoubt­
edly dates from before the days of the Alexandrian 

large number of specimens 
of the Iliad from the second to the fourth century A. 
D. Every year adds to them. But they all represent 
(discounting mere blunders) the vulgate text of our 
printed editions. The solitary exception is the Gene­
van fragment published by Prof. Nicole. This has 
many additional lines like the old texts, but a glance 
at the writing will show any palreographer that it 
must have been written (in the second century A. D.)  
three or four hundred years after the pre-Alexandrine 
fragments. The considerable variants in this fragment 
show that the old, perhaps loose and prolix, text still 
survived. It affords us, at all events, a third witness 
to the fact, and makes it well-nigh impossible to deny 
that the labors of Aristarchus and his great predeces-

sors were not so conserva­
tive as has usually been 
a s s u m e d. - Prof. J. P. 
Mahaffy, in London Athe-
nreum. 

HOllrlESTAKE STAMP MILLS, LEAD CITY, SOUTH DAKOTA. 

DAMAGE by lightning is 
unmistakably increasing, 
according to the director of 
the statistical office of Ber­
lin. Various causes are as­
signed, such as the employ­
ment of electricity in vari­
ous industries, the contin­
ual change of form of the 
earth's surface by defores­
tation, drainage, etc. , and 
the impurities introduced 
in to the atmosphere by the 
growing consumption of 
coal. Professor Von Bezold 
some time ago showed that 
for Bavaria the. fires due to 
lightning increased from a 
yearly average of 32 in 1833 
to 1843 to 132 in 1880 to 1 882, 
while the number of per­
sons struck by lightning 
and of those k i l l  e d rose 
from 134 and 73 respective­
ly in 1 855 to 186 and 161 in 
1 885. An interesting fact 
noted is that persons struck 
generally perceive neither 
lightning nor thunder, but 
receive the impression of 
being enveloped by fire.­
Public Opinion. 
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Underground Ireland is almost unknown. M. Martel, 
the French cave explorer, proposes to hunt for Irish 
caves and to examine those he finds thoroughly. He 
has devised a system of portable ladders, telephones, 
and electric lights for cave exploration. 

The result of recent analyses show that the loss of 
weight suffered by coal from exposure to the weather 
is considerable. In some cases it reached 33 '08 per 
cent, while the deterioration in quality for purposes of 
fuel or gas making reached a still higher figure. 

Vesuvius is an interesting sight just now. Vue stream 
of lava flowing down from the center is a huudred feet 
wide and from seven to fourteen feet deep, while a 
hundred other smaller streams are running down the 
cave and a big column of black smoke rises into the 
sky. 

Sir William Macgregor receives the Royal Geograph­
ical Society's gold medal this year for his explorations 
in British New Guinea, and Mr. St. George Littledale 
the patron's medal for his Pamir journeys. The 
Labrador explorers, Messrs. Low and Tyrell, receive 
grants of money. 

Friedrich August Kekule, professor of chemistry at 
the University of Bonn, who has just died at the age of 
77 years, by the discovery of the fouratomic character 
of carbon established the basis for the modern theory 
of chemical combinations. The paper describing this 
discovery and Kekule's later paper on the theory of 
benzole are the most important speculative works in 
chemistry of this generation. 

Messrs. Read, Campbell & Company submitted to the 
Royal Society of London small receptacles (capsules), 
of pear shape, about 16 millimeters diameter, con­
taining liquid carbonic acid under a pressure of 60 
atmospheres. Each capsule weighs less than 10 
grammes. Five thousand may be packed into a 
box 30 centimeters in each direction. For making 
" mineral " waters and carbonated beverages gen­
erally, one capsule being sufficient for one bottle. 
Each capsule has a peculiarly constructed hard rubber 
stopper, which is broken off after placing the capsule 
on the mouth of the bottle. 

An official report on the death of Prof. Langerhaus' 
child, which was the occasion of an attack on the anti­
diphtheritic serum last winter, has at last been publish­
ed in Berlin. The professor injected the serum into 
his healthy boy himself to inoculate him against croup ; 
the child died almost immediately, when his father 
published a violent attack on the serum. The whole 
stock of anti-toxin, from which the portion used on the 
child was taken, has been traced, analyzed chemically 
and microscopically, and found to be of normal quality. 
The doctors who made the post mortem examination 
found that the child died of suffocation. He had eaten 
his dinner just before the injection and had some milk 
and cake with it ; this he threw up, and being faint on 
account of the pain from the injection, could not get 
rid of the matter, but drew it into his larynx, where it 
choked him. The injection was justified by the present 
state of medical knowledge. 'l'his statement the Lan­
cet reproduces from the Berliner Klinische W ochen­
schrift. 

In a recent paper on " The Relief of the Earth's 
Crust, " by Professor Hermann Wagner, of Gottingen, 
an abstract of which, by Mr. Hugh Robert Mill, is given 
in Nature, some interesting figures are given. By 
means of the hypsographic curve connecting elevations 
and percentages of area derived from measurements of 
height, depth, and area of land and water, the surface 
of the lithosphere is divided by Wagner into five 
regions, in place of the three suggested by Dr. John 
Murray, and hitherto accepted by most physical geo­
gJl(tphers. The five are as follows : The culminating 
area of the earth's crust, occupying 6 per cent of the 
surface, and lying altogether above 1 ,000 meters, with a 
mean height of 2, 200 meters, or 7, 200 feet above- the 
sea. The continental plateau, occupying all the sur­
face from the 1 ,000 meter contour line of elevation to 
the 200 meter contour line of. depth, i. e. , to the margin 
of the shallow sea border or continental shelf. It com-

J c itutific  jmttitau. 
(J),cle Note •• 

Copenhagen has 30,000 cyclists. 
Yokohama now has its bicycle school. 
President Kruger now rides a bicycle. 
The Salvation Army in England uses bicycles to some 

extent. 
The charge for carrying a bicycle to Europe and 

return is $7, and-it must be crated. 
Parisian cabmen claim the telephone and the bicycle 

have destroyed their business. 
According to reports lately made, says the Bicycling 

World, there have been 14, 006 bicycles stolen this year 
up to the week ending July 11. Here is an object 
lesson the very reverse to being attractive. The bicy­
cle thief is more numerous than we had dreamed. 

A bicycle rack for baggage cars has been designed by 
S. J. Collins, general superintendent of the Wisconsin 
Central lines, to avoid the liability to injury by chaf­
ing and swinging which bicyCles are subjected to if 
hung from the roof of the car. The rack is on one side 
of the car, and the bicycles stand on the floor at an 
angle of 45 degrees to the side. The space thus reserved 
is inclosed at the sides and covered by a shelf for 
baggage. 

For seven months in the year, only, is it possible to 
ride a wheel in the open air in Mosoow, says The Wheel. 
During the remaining five months wheelmen are allowed 
to ride two days each week in the great military hall. 
This hall is so large that a five-lap track is easily laid 
out in it. The only drawback to the scheme is that 
the authorities will not allow the track to be banked. 
Despite the vastness of this hall, there is not a single 
pillar or support to obstruct either the onlookers' view 
or the racers' comfort. 

In Paris a special duty, called the octroi, is levied at 
the gates on eatables, wines, kerosene, etc. This of 
oourse tends to make smuggling profitable. A short 
time ago a fat man was run over by a wheelman. He 
was very much flattened out and attempted to run off. 
The people who had come to his aid found a pool of 
oil where he fell. The octroi officers arrested the punc­
tured man and found that he was padded with rubber 
sacks oontaining liquids. In this country bicycle tires 
have been used to transport illicitly distilled whisky. 

It will interest cyclists to learn, on the authority of 
M. Bouny, who recently presented a memoir to the 
Paris Academy of Sciences on the measurement of the 
work expended in driving a bicycle, that to double 
the velocity required triple work, and more. He meas­
ured the work done by a pedal of special construction, 
ooni:ll.ining two dYnamometers, arranged so as to regis­
ter the force exerted in two directions at right angles 
to each other, and also so as to take into acoount the 
effect produced by the deviations of the pedal from 
the horizontal plane. 

A cone made from good tool steel and properly hard­
ened will run from 20,000 to 25,000 miles in ordinary 
use, says the Industrial World. They have been tested 
with 100 pound weight on each cone, which is equiva­
lent to 400 pounds on a bicycle, and under this load 
they will run 5,000 miles before beginning to show wear. 

While strange, it is nevertheless a fact that in Eng­
land it is possible to send a bicycle by mail if it does 
not tip the scales at over twenty pounds. The rules of 
the English parcel post system have been so revised 
that it is possible to send by mail any article, no matter 
what it may be, provided it weighs no more than twenty 
pounds and is valued at not more than $100, by the 
payment of a small toll and registration fee, which also 
insures against breakage during transit. 

The cork or corkaline grips on the handle bars of a 
wheel often get dirty from the perspiration of the 
hands and from dust. They may be cleaned to look 
almost like new, however, by wiping them thoroughly 
with a rag saturated with benzine. Should the grips 
get loose on the bars and twist or come off, they may 
be replaced by giving the interior of the handle a 
coating of shellac for about three inches: from the end. 
Then force the handle on to the bar as far as possible 
and allow the shellac to dry thoroughly before using. 
To remove a broken or injured handle, heat the bar 

Rece n e  A rcbreologlcal New •• 
A remarkable discovery was recently made in the 

Assiot necropolis in Egypt. Among the objects found 
was a whole company of wooden soldiers fifteen inches 
in height. The soldiers carry lances and give a good 
idea of their equipment in the Pharaohs' time. 

Recent investigations not far from Sebastopol have 
yielded some interesting finds. Near the French ceme­
tery the discovery was made of what must have been 
the site of a very large Byzantine city, and objects of 
classical Greek art of great beauty have been brought 
to light. 

The excavations among the ancient Greek ruins at 
Eretria have been carried on some years by the Ameri­
can School of Classical Studies at Athens. The gym­
nasium and other buildings which have been uncov­
ered are probably part of the buildings on each side of 
the ancient street laid bare last year between the thea­
ter and the naval school of King Otho. When the 
houses found last year were cleared, a floor of cement 
and pebbles was discovered about a yard below the 
surface. 

In the course of further excavations in the island of 
Melos, by the director and students of the British 
School of AtheQll, one of the most important discov­
eries ha& been that of a mosaic which is believed to be 
the finest yet found in Greece. It seems originally to 
have been about 40 meters long, and to have consisted 
of five panels, three of which are ornamented with 
geometric patterns and the other two with figure sub­
jects, very beautiful both in design and color. On one 
of them are represented two vines with leaves and 
grapes, among which birds and animals are grouped, 
the other panel, with a circular design, consisting of a 
series of different fish, while each of the angles holds a 
tragic mask, very finely treated. The finer details of 
color are represented with glass tesserre, while portions 
of the black are laid in gleaming obsidian, so that the 
whole has a most brilliant effect. More recently the 
excavators have come upon a series of graves of the 
sixth century B.C . ,  in one of which was found a num­
ber of ornaments in gold and silver. In another 
(Roman) tomb was found a series of gold leaves from a 
wreath, and a gold ring was a fine subject in cameo. 

The trained workmen who have for some years been 
making excavations in order to explore the remains of 
the Roman city of Calleva, at Silchester, have very 
recently opened up several additional buildings. one 
of them with a very interesting hypocaust showing 
some unusual features, while others are believed to 
have been used as dyers' workshops. One or two good 
specimens of Samian ware are among the latest " finds " 
in the ruins, says the Pottery Gazette. They have 
been removed to Silchester Museum, at Reading, estab­
lished specially for the reception of antiquities discov­
ered in the course of the excavations. Perhaps the 
most important of these was an earthenware pot con­
taining 253 silver denarii, ranging in date from B. C. 40 
to A. D. 211, though there have been also many objects 
in gold, bronze, metal, bone, and glass, much pottery, 
and a fine slab of Purbeck marble. The Calleva re­
mains are a mile and a quarter in circumference. Some 
of the walls are nearly 12 feet high, and the pavements 
are considered very fine examples. The previous dis­
covery of numerous wells, stone hand mills, furnaces, 
etc. , seems, in connection with the buildings disclosed 
by the latest excavations, to leave no doubt that exten­
sive dye works were once carried on in the buried city. 

prises 28 '3 per cent of the surface, and has a mean ele­
vation of 250 meters, or 800 feet, above the sea. The 
continental slope, from a depth of 200 meters to 2, 300 
meters below sea level, covers 9 per cent of the earth's 
surface, and has a mean depth of 1 ,300 meters, or 4, 300 
feet. The oceanic plateau, between the depths of 2, 300 
meters and 5, 000 meters, occupies no less than 53'7 per 
cent of the surface, and has a mean depth of 4, 100 
meters. or 13, 500 feet. Finally, the depressed area, 
Jeeper than 5,000 meters, is assumed to occupy 3 per 
cent of the surface, with a mean depth of 6,000 meters, 
!lay 20,000 feet. In this classification of regions the 
coast line is ignored, the abrupt change of slope at 200 
meters-or rather the familiar 100 fathom line of our 
charts-being rightly given the greatest weight in a 
hypsographic study. The mean level of the surface of 
the earth's crust is placed by these calculations at a 
uepth of 2, 300 meters, or 7, 500 feet below actual sea 
level. The area of the continental block, or region 
above the mean level of the crust, is found to be 43 '3 
per cent of the surface, leaving 56 '7 per cent for the 
deeper region. 

about four inches from the handle. This will soften 
the cement or shellac, and allow the handle to slip off. 
Care should be used not to get the bar too hot, which 
would injure the nickel finish and take the temper out 
of the steel. 

The commissioners of indirect taxes have published 
an interesting return giving the number of bicycles in 
France. At the time of the exhibition of 1889, it was 
estimated that they numbered about 50,000, but it was 
not until 1892 that a tax was levied upon them, and 
there were then 119,000. The total went up to 132,000 
in 1893, while at the end of last year the tax was paid 
upon nearly 160,000, this being at the rate of four for 
every 1 ,000 inhabitants. But the proportion is not, of 
course, uniform throughout France, and while in Cor­
sica there are only seven bicycles for every 100,000 
inhabitants, and only one for every 1,000 inhabitants 
in several of the mountainous departments, there are 
nearly 900 to every 100,000 inhabitants in two or three 
of the departments around Paris, in which there are 
about 25,000 bicycles. It is stated, too, that about 1 in 
20 (or 8,000 in all) of the bicycles belong to women. 

At a recent meeting in London of the Egypt Explo­
ration Fund, Mr. D. G. Hogarth, the well-known 
explorer, said, says the New York Evening Post, that 
the excavations of last season had convinced him that 
there was no hope of the preservation of any of the 
contents of the libraries of Alexandria within the city. 
Not only has the subsoil water risen generally above 
the Roman level, but, even where the water does not 
reach, there is a gl eat deal of damp sucked up b)' 
capillary attraction, so that there is no chance, even if 
any papyri were found in Alexandria, of their being 
legible at the present day. Mr. Hogarth emphatically  
expressed his conviction that, whether the great libra­
ries were totally destroyed or not, there are not under 
the houses of Alexandria at this day literary remains 
of any one of them. One of the main reasons for stop­
ping the work at Alexandria was that even below the 
water level everything was found to be in the Utlllost 
state of ruin ; walls knocked down, pavements ripped 
up, everything as it would be left after the most awful 
sack and pillage. This had been the experience of 
every excavator there. The explanation of this fact 
could only be sought, he thought, in the history of 
Alexandria, and he suspected that the Arabs were 
more responsible for it than even the early Christians 
or the Roman mob. After the Arab conquest, any of 
the books which remained would naturally drift from 
Alexandria to Cairo. It is not, however, in the rainy 
delta that they must be sought, he declared, but higher 
up the Nile, where man has been less active. It is only 
to Egypt, he said, that we can look with any confi­
dence, to the Fayum and to the dry upper valley of 
the Nile, for the best classics-perhaps for Sappho and 
Menander-and for the missing early Christian litera­
ture. 
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TRAJAN'S SHIP OF STATE. 
The excavations and discoveries made during the last 

two decades in all parts of what was formerly the civil­
ized world have prepared us for all kinds of surprises, 
but we certainly could never have expected what has 
happened. The sea has �iven up a victim that it has 
hidden and-we hope-preserved for two thousand 
years. Near Rome, and not far from Genzano, in a 
craterlike hollow lies Lake N emi, whose blue waters 
have long attracted artists and lovers of nature. The 
ancients knew how to appreciate the quiet beauty of 
the place. In a thick grove, near the Spring of Egeria, 
stood a temple of Diana-now in ruins-and, on account 
of the placidity of its surface, the lake was called 
" Diana's Mirror. " 

According to an old tradition an elegantly fltted ship 
of either the Emperor Trajan or the Emperor Tiberius 
was once sunk in this lake, and the tradition seems to 
be confirmed by the fact that a beam with bronze dec­
orations was found when the lake was being searched 
for other purposes, in 1535. This beam is still pre­
served in a museum at Rome. A: few weeks ago the 
hearts of all antiquaries were stirred by the news that 
these researches which had been suspended for so many 
years were to be continued by divers who had been set 
to work at the suggestion of Prince Orsini, the owner 

� titutifit �lUttitau. 
Lam.on'. KUe-'.l'l'Ial or a KUe CarrJln� One 

H u ndred and PIUy Pound •• 
We have in past issues of our journals illustrated 

various tailless kites. The sport of kite flying has re­
cently been taken up seriously as an adjunct to meteor­
ology and aeronautics. Hargraves, Eddy, Lamson and 
others have done excellent work, especially at the 
Blue Hill Observatory, near Boston, Mass. Valuable 
experiments have been carried on. The SCIENTIFIC 
AMERICAN, vol. 71, No. 11, and volume 74, No; 11, and 
SCIENTIFIC AMERICAN SUPPLEMENT, 1070, may be re­
ferred to for illustrated articles on the subject of ad­
vanced kite flying. On August 20, Mr. Charles H. Lam­
son, using a cellular or box kite built somewhat on the 
Hargraves model, attained a new and valuable result. 
He succeeded in lifting with his kite a weight of 150 
pounds, designed to represent a man, to a height, as re­
ported, of 600 feet. 

The kite was started from the ground with a length 
of 400 feet of rope paid out. It then, as released, rose 
steadily wit,hout any jerking until, as the altitude of 
600 feet was reached, the rope parted. The kite floated 
off about half a mile down the wind, and is said to have 
reached the surface so gently that, had a real man been 
carried by it, he would not have been injured. 

The kite includes a number of features that diS-

are samples and specimens of everything, showing the 
wide range of Russian industry. There is not much, 
perhaps, that is new and original in the purely 
European exhibits, but in respect of things which the 
West does not produee there is extraordinary diversity 
and abundance. The peculiarities of Russia's various 
races and. the products of her provinces from the Arctic 
Circle to Central Asia are admirably displayed. 

The exposition covers an area of 200 acres, near the 
confluence of the rivers Oka and Volga, beyond the 
Fair. The place is 260 miles east of Moscow, from 
which city it was expected there would be Hlany visi­
tors at the conclusion of the coronation festivities. 
With a view to this, numerous immense hotels were 
erected along the new avenue extending from the rail­
way terminus to the main entrance of the exposition. 
These palaces, with the floating hotels on the Oka, 
have failed till very recently to obtain many guests, 
though the government has made g. eat efforts to ren­
der the place attractive to foreigners. The exposition 
buildings consist of a large number of separate pavil­
ions, interspersed with restaurants, refreshment kiosks, 
and flower gardens, grouped around a cireular gallery, 
which forms the center. One of the most interesting 
sections is that of Central Asia. The people, their 
industries, their residences and mode of life, are fully 

TRAJAN'S SHIP FOUND IN LAKE NEIII-A RECONSTRUCTION. 

of the lake. The Italian papers announce that the 
sunken vessel-they fail to state whether the builder of 
it was Tiberius or Trajan-has been discovered at a 
depth of 80 or 90 feet, being completely covered with 
mud. After much trouble the divers succeeded in bring­
ing up a bronze lion, a wolf of the same metal, besides 
various other objects. The Italian department of 
education and the learned men of the country have 
united as much as possible in the attempt to raise the 
treasure. The result is anxiously watched for. 

In its original form the vessel must have been a 
splendid affair, provided with all the luxuries and com­
forts to which the rulers of that time were accustomed, 
and entirely in accord with its idyllic surroundings. 
The idea of having a little palace on the water was not 
original with the Romans, but, like much in their art 
and literature, was merely an echo of the civilization of 
other nations. The Greek historian Athenreus gives us 
accounts of the splendors of the vessels of Heron II of 
Syracuse and Ptolemy IV which show that they must 
have been very like the Roman one that was lost in 
Lake N emi. If Trajan had anything to do with this 
vessel, it will be safe to assume that it was designed by 
the renowned architect, Apollodorus of Damascus. The 
accompanying illustration, for which, with the forego­
ing particulars, we are indebted to Illustrirte Zeitung, 
represents a reconstruction, actual size, of Trajan's ship 
of state, from remains found on Lake N emi, the work 
having been done by the architect, Rainero Arcaini 

tinguish it from any other. The relations of the cells 
to each other can be changed by manipulating a lever, 
and if a passenger were carried by it, this and other 
means enable him to materially change the course and 
the position of the kite and also to direct its descent. 
The continuation of these experiments will be watched 
for with much in terest. The fact that the kite carry­
ing so large a wei�ht descended gently to the earth is 
in itself a most valuable result of the experiment. 

. . .  1' .  
The Educational Value or B u  •• la'. Great 

Expo.Ulo n .  

The Pan-Russian exposition at Nijni Novgorod, nomi­
nally opened by the minister of finance on June 9, is 
now in full progress, says the New York Sun, and the 
multitude visiting it is swollen by the crowds of mer­
chants and traders that annually attend the famous 
fair at the same place. The exposition is a government 
undertaking, upon which a great deal of money has 
been lavished, with the object of promoting trade with­
in the empire. It is the 16th industrial exposition of all 
the Russias since 1829, three having been held in War� 
saw, and the others in Moscow and St. Petersburg. 
The last was in Moscow in 1882. Since that date there 
has been a remarkable development of Russia's manu­
factures. It is evidenced by the present exposition in a 
most coQvincing way that Russia has ceased to be an 
exclusively agricultural country, and must be ranked 
with manufacturing countries of the first class. There 

reproduced. The varied productions of Siberia are 
well displayed. Among the rest, the 197� tons of gold 
worth $140,000.000, obtained in the last 64 years from 
the mines of the Czar, are represented by two large 
globes. The exhibit of minerals, furs, etc. , is very rich. 
Photographs of Siberian convicts disclose the queer 
circumstance that most of them are punished for " con­
cealing their avocation and family origin. " 

Agriculture makes a poor showing, reflecting, it is 
supposed, the condition of this industry, which is 
depressed in Russia as in other parts of the world. The 
rural and domestic industries, apart from farming, 
make, however, a large display. Whole villages, it 
seems, are turning to the manufacture of useful articles 
to the neglect of agricultural pursuits. Spinning and 
basket work occupy great numbers. The largest pro­
gress in the past 20 years has been in mining and 
metallurgy, but much has been done in textile fabrics, 
cotton goods, silks, etc. Electrical contrivances obtain, 
of course, a marked prominence. The Machinery Hall 
hw 147,000 square feet of space and is a fine affair. 
The art display is poor. The exposition was brought 
to Nijni this year, it is said, to revive the prosperity 
of this trade center, which has been declining. It is 
hoped that the great Siberian railway, when completed, 
will produce the same results. Expert opinion is, how­
ever, adverse to this view. The increased railway com­
munication must, it is held, tend to develop other dis­
tributing centers. 
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RECENTLY PATENTED INVENTIONS. 

Ilail \V a }' A P I. l i a n c e  ...  

STOCK CAR. -Robert C. B urke and 
Reuben P. Wissler, Brady Island, Neb.  This invention 
provides for supplying an ordinary stock car with a 
double deck or fioor, in such a way that the car may be 
used either with a single or a double deck, the second 
deck being both secure and effective, and, when folded, 
allowiug the car t� be loaded with large animals or other 
material. The upper deck is preferably formed· of six 
sections, eaCh hinged at about the middle and adapted 
to fold down against the side of the car, or to be sup­
ported in the position of a deck or second floor by means 
of folding legs. 'fhese auxiliary floor sections may 
also be swung up directly beneath the roof of the car. 

RAILWAY CROSSI�G SIG�AL.-J u d lSon 
Shoecraft, Harveyville, Kansas. This signal, '·,·hich may 
be a bell or gong, is operated by a motor, an electro­
magnet having an armature arranged to hold the motor 
ont of operation, and an electric circuit including: the mag­
net and a generator. Two circuit breakers are 10cateJ on 
the track on opposite sides of the crossing, and adapted 
to be operated by trai ns  passing in eith er direction .  The 
signal is operated electrically on a broken circuit, so that 
shourd the battery or other generator in the circuit run 
down, or the connections become impaired, the alarm 
will be continuollsly sounded. 

TIE PLATE. -- C h a l'l p8 J. Sl!henck, 
Gila Bend. Arizona. This tie plate comprises a male and 
a female member arranged for interlocking engagement, 
each member having a spring-bearing surface engaging 
opposite sides of the rail,  such surfaces facing one an­
other when the members are asse!llbled, and a fiange on 
one plate being engaged by a flange on the other plate. 
Portions of the gripping s'Irface of the tie plates may be 
extended upward to engage with the head of the rail at 
one or both sides, forming a superior brace for the rails, 
especially at their outer sides on a curve. 'I.'his tie plate 
is al80 designed to entirely prevent creeping. 

C OUPLI�G. -1\Ielvin T. Mi lE'S, C h E'ro · 
kee, Iowa. For conducting air, steam, etc. ,  from one 
railway car to another, this inventor has devised a sim· 
pie and durable automatic coupling, arranged to p,ffect a 
positive connection without danger of leakage, and 
a�apted t� set the brakes in case the train breaks in two. 
The invootion consists principally of a spring-pressed 
vltlve having a hollow body, and with a head and stem 
having a longitudinal groove adapted to extend through 
the valve seat when a coupling Is made. 

Mecll a n l cal. 

N U T  L 0 C K .  - Andre w J. Bennett, 
Bridgewater, Iuwa. According to the improvement, a 
groove is made across the threads of the bolt, and the 
nut has a groove across its threads, and a threaded key 
har is slidable in the groove of the bolt when the groove 
in the nut is over the key bar, there being OIl the outer 
end of the latter a spring limh to lock it from sliding. 
The invention affords simple and effective means for re­
leasably holding a nut on a bolt, and one also available 
for holding the nut of a vehicle axle spindle from acci­
dental displacement. 

FLUE C UTTER. -J ere rniah Fitzpatrick, 
Raton, New Mexico. This device has a tubular body 
adapted to enter a flue, a collar fitting against the outer 
end of the fiue, and there bemg in the body a transverse 
opening in which slides a carrier holding a revolving cut­
ter, adapted to cut the flue from the mside. The caITIer 
IS forced ou tward, to bring the cntter into engage­
ment with the inside of the lIue, by a wedge, driven in 
by a feed screw at whose outer end is  a handle, and on 
the tubular body, ontside of the collar, is a ratchet wheel 
engaged by a spring-pressed pawl held in a handle ful­
crnmed OIl the body. By means of the latter handle the 
boJy i, turned in the fiue, and the cutter rotated to 
cut it. 

TOOL FOR OIL WELLS . - Ha.rold G. 
Durnell, Bolivar, N .  Y. '1.'0 remo\'e worn or damaged 
valves from oil wells, where the wells are of gr . at 
depth, this inventor bas devised a special tool in which a 
tap attached to the sucker rod, when it touches the thread 
in the standing valve, will be screwed into the thread by 
the weight of the sucker rod, instead of having to turn 
the rod at the top of the well. The tap thus engaging the 
valve, the latter can be readily withdrawn, the work 
being easier and surer than by the methods and tools 
heretofore used. 

WELL TUBING SUPPORT. -Em mt'tt. R. 
Curtin, St. Mary's, Ohio. An improved device adapted 
to automatically catch and temporarily support the tub­
ing or rods while pnlling them np or letting them down 
into the well is  provided by this inventor. In a casing 
through which the tube or rod passes are arranged toothed 
and wedge.shaped jaws, whose teeth permit the tube or 
rod to be pulled up, but secnrely hold them when the pull 
is released. These jaws are held away from the tubing 
or drill rods when they are to be lowered into the well, 
by means of a spring,pressed lever, but when the opera­
tor releases the lever, in case a part of the mechanism 
should break, the jaws move inwardly to bring their 
teeth into engagement witb. the tubing or rods to firmly 
grip and hold them in place. 

MACHI NE FOR MAKING B OOK COVERS . 
-Henry J. Brauer, New Orleans, La. This is an auto· 
matic machine for placing cloth, paper. or similar mate· 
rial, on paper board used as book covers, the machine 
having certain pIrts adj ustabl e to accommodate it to 
different sizes of covers. Novel means are employed for 
appl) ing an adhesive to the cloth or paper and carrying 
them forward, cutting in the desired places, affixing on 
the bare boards, and finally ejecting the product in a fin­
ished conditIOn . 'I'he machine may be attendcd and op­
erated by one person, the feeding of the stiffening boards 
being done manually, and all the rest of the work being 
antomatic. The cloth is evenly glued, and brushes turn 
the edges down more firmly than can be done by hand, 
the machine being designed to tnrn out a better and 
more finished cover than is produced by hand work. 

IUcyc]e .. , etc.  

PEDAL. - Charlt's O t i s, New York City. 
The pedal designed by this inventor has a strap for the 

J c itu t if i c  �mtricau. 
insertion of the foot of the rider, to hold the foot on 
the pedal at all times and also to enable the rider to 
pnll npwat'd on the pedals when desired for speeding or 
heavy riding. The strap normally lies at the lower sIde 
of the pedal, so that it is not liable to be stepped upon 
by the rider, and provision is made for reversing the 
pedal to bnng the strap nppermost and in position to 
permit the rider to enter his foot beneath it. 

LOCK FOR BICYCLES. - Albert W .  Nutz, 
Wallace, Kansas. This lock has but few parts and is 
strong and inexpensive. It is designed to lock the han . 

PANEL DECORATION FOR POTTERY.­
William T. Murphy, New York City. To fit in a recess 
in the face of a similar article, this inventor provides a 
metal tray conforming to the shape and curvature of the 
recess, and adapted to receive a pict.ure and a transparent 
covering for it, a clamping head extending around the 
edge of the tray. The invention affords a means for 
placing pictures, chromos, or photographs on vases, 
fiasks, etc. ,  in such manner that the pictures may be re­
moved or changed at will, without marring the picture or 
injuring the article to which it is applied_ 

dle bar in any desired position, and thus prevent the use W AGO� END-G ATE FASTENER.-T ho­
of the wheel until it is nnlocked with a key. The casing mas B. Pell, Lewisport, Ky. This is a fastening device 
of the lock is bolted or riveted to the head, and a bolt for end gates, particularly of wagons in which the rear 
sliding through the casing from front to rear enters an ends of the side boards have a vertical upper portion 
opening made in t�e he�, there be�ug in the handl� bar and a lower outwardly and downwardly curved portion: 
one or more opemngs, cI�cumfer�ntJally arran�ed: �Itiler 

I 
the device drawing together the side boards as the end 

of them adapted to regISter WIth the opemng. m the gate is clamIJed in position. Near the top of each side 
head. The I.ocking is eff�c� when �he handle ?ar has board at tbe rear is a slot and facing plate, a rod screw 
been placed m proper pOSItion, by SImply pressmg the threaded on one end fitting in the slotl!, by means of 
bolt inward. which, with the aill of a clamping arm, the sides of the 

CAP FOR BICYCLE V ALVES. - David body may be drawn firmly against the end gate. 
Basch, New York City. This is a cap designed to be held H AND PAD FOR WRITING P U RPOSES. ­in place hJ suction� engagement with the rim of the William T. Martin, Dayton, Washington. This is a wheel, �hus preventing leakage from the valve and also cradlelike device, made of any suitable material and in preventIng the loss of the .metal �a

.
lve cap, Whl�h sc.me' l sizes to fit different hands, and has on its under face a times happens when the bICycle I� I? motlo� . '1 he c�p IS bearing surface and its u pper face being dished to receive preferably made of rubber, and IS III one pIece, havm.g a ' portions of the inside of the hand, providing proper sup­tubular body portion adap�d to cover the exposed portl.on port near the wrist and giving freedom of motion to the of the valve, and a cup sectIOn to be forced to a contact IVlt.h hand in writing. A palm projection of the pad enables the inner face of the rim around the va�ve. The cap IS one to hold the pad on the hand while lifting the hand readily put on or removed, and elllC1entiy protects all from its support, and the device is designed to facilitate parts of the valve. rapid writing and render it less laborious 

CHILD'S TOY WAGON. -Joh n G. We­
ber, Brooklyn, N. Y. This is a novel convertible wagon, 
sleigh and cabinet, simple attachments affording means 
for its quick and convenient conversion into either of the 
articles named, and the cabinet having a door hung on 
hinges. The body portion may be made in different 
forms and a two-wheeled vehicle may be converted into 
a sleigh or closed cabinet as readily as can a four-wheel­
ed wRl(on. 

TOY BASE BALL. -John W. Wea VE'r, 
Richmond, Va. This invention is. for an apparatus for 
mechanically playing base ball, the apparatus being con­
tained ill a box of two hinged and folding sections, reo 
presenting the inner and onter fields. The game com­
prises a pitching apparatus, a batting apparatus, a series 
of tilting bases to be operated by the weight of a batted 
ball to release a base runner, and channel runways be­
tween the bases. The game is played with eighteen 
numbered marbles, nine of one color and nine of an­
other. 

Design ... 

BICYCLE COVER.-Gaston E. Com,tan­
tin, Brooklyn, N. Y. This cover in general contour 
approximates tbe shape of a liberty cap and is designed 
to afford a neat looking, inexpensive, and efficient 
protective covering for a wheel when it is not In nse. 

SPOOL H OLDER. -Russt'l l Fraser, Nt'w 
York City. This design i s  for a n  article having a main 
longitudinal surface, at right angles to which are circular 
ends to clasp the ends of a spool, there being an angled 
extension from the longitudinal surface. 

I N  H A I, E R. -Cl arence W. McKee, 
H ARDENING B I T  U M I N  0 U S SUB' Phrenix, Arizona. This device has two oval and taper-A K I·l c u ] t u ral. 

STANCES . ,-Edwin T.  Dumble, Austin, Texas, This in- ing members, with perforated ends, the members being 
CHUR Y. - BE'n Walker, Jr. , Austi n ,  vention is for a p'ocess for hardening or partly solidi- joined at their larger ends by a spring loop. 

Texas. 'fhe body of this chum has at its base a circular fying yiscid bitumens, tars, or asphaltums, natural or A HANDLED VESSEL. -Th ornas B . chamber at. the center of w.hich is joumaled a tubular artillcial, by ?,ixing them. wi!h bitumin�us coal or ana · Brown, Noroton, Conn. 'rhis desi n is a licable to all .haft carrymg a fan or agitator, the lower end of the , logous matenal. and subJectmg the mIXture to a tem- k'  d f h dl d I h 
g 
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shaft having openings, and, in the operation of the churn, [ perature below the boiling point of the liquid sub- -�n 
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es px-e> . • • • • •  I en ng rom 1 81 es e en S 0 eae ane e ter-npward throu�h the cream. The chu� Is adaptcd to be I stance �nd umtmg i� WIth the hqUld, th� . t.empe�ature minating in raised on:aments on the exterior of the operated by eIther hand or power, and 18 so constructed ! then bemg gradually mcreased to the bOlhng pomt of I that it may be readily taken apart for cleaning after each the compound. vesse . 

churuing is finished, and easily put together again. WEIGHING AND CO:\lPUTING SCALES. _ SpooN . -Aug n st u s F. Shriver, N ew-

PRESERVING MILK OR O HE AM. -Fred - Thomas A. Killman and Her.chel A. Bratten, Liberty, castle, Cal. This spoon has a straight round handle hav­
erick Casse. Copenhagen, Denmark. This inventor has Tenn . According to this invention, a frame rigid with ing cross sections of different diameters, the largest 
devised a method of preserving milk or cream unaltered the scale beam carries an npwardly projecting arm section being outermost. 

for a c(.nsiderable length of time by Keeping Ihem as operating a pointer, a second arm pivoted between its NOTE . -Copies of any of the above patents will be 
nearly as possible at the temperature of melted frozen ends in the frame operating a pointer, and there being an furnished by Munn & Co., for 10 cents each. Please 
milk, this method also preventing the formation of bnt- adjustable fulcrum for the second arm. The invention send name of the patentee, titl e of invention, and date 
ter during the conveyance of the milk. The entire body provides simple means for ascertaining the price of an of thIS paper . 
of milk is first cooled to near the freezing point, and a article being weighed, and is designed to be particularly .................................................................................... !!! 
portion of the milk is then taken out and separately useful for millers or dealers in grain, etc. The improve­
frozen, when the frozen pieces are placed back in the ment may be applied to ao old pair of scales by removing 
milk. the old post and substituting the one employed in the in-

NEW BOOKS AND PUBLICATIONS. 

LINCOLN'S CAMPAIGN; OR, THE POLITICAL 
REVOLUTION OF 1860. Bv Osborn H. 
O l d royd. Il\ ustrated. Cliicago: Laird 
& Lee. Pp. vi, 241. Price 75 cents. M18cell a n e o n  ... 

LIFE BOAT. -Rooel't D. Mayo, Frank­
fort, Mich. 'fwo pateuts have been granted this inven­
tor for a boat which will be able to fioat in any kind of 
weather, and either on its top or bottom, while air will 
be supplied to the interior, no matter In what position 
the boat may be, except when entirely snbmerged, means 
for signaling by means of rockets being also provided. 
There are strong bulkheads at each end of the boat, and 
inner bulkheads form airtight compartments, between 
which is the living compartment, in which is a cage or car­
riage where persons may be seated and be unaffected by 
the movement of the hull. Means are provided for auto­
matically closing the air inlet temporarily when the boat 
passes below the surface, the admission of air being au­
tomatically effected the moment any portion of the ves 
sel is al)ove the surface. The cage or car within the boat 
moves on ball bearings, the cage being capable of having 
the hull rotate around it, and an air tube axially coin­
cident to the hull is passed from the cage into a compart­
ment having atmospheric communication. 

WOVEN FABRIC.-Joh n  Bister, Brook­
lyn, N. Y. 'fhls is a fabric more especially designed for 
umbrella covering, the face of the fabric having a silky 
appearance. It consists of interwoven cotton weft and 
warp threads and a series of silk warp threads, each 
overlying a cotton warp thread, the silk threads being ar­
ranged alteruately with a series of the cotton warp 
threads and bound in at intervals by the weft threads, 
whereby the sill{ threads will be fioated on the face of 
the fabric. 

WINDOW FRAME. -Alexand er Erklin ,  
New York City. According t o  this improvement, friction 
rollers are placed in the sash grooves of the frame, the 
rollers having a yielding or spring support and constant­
ly bearing on the sashes whether the latter are in a lower 
or upper position. Tension devices are provided for 
each window sash at each of its sides, to prevent the 
sashes from having a rattling movement, the device com­
pnsing a face plate having openings at each side of its 
center through wbich extend portions of the peripheries 
of friction rollers. 

vention. 
T R O U S E R S  STRRTCHER. -Harri son 

Keane, Douglas, and Michael Guider, Cork, Ireland. 
For distending riding and other breeches these inventors 
provide a collapsible, breeches shaped, airtight bag, pre­
ferably made of vulcanized sheet caoutchouc, with an 
inlet valve and adapted to be infiated, a waistband brace 
preventing nndue distension at that portion, and button­
hole tabs being attached to the brace buttons of the 
breeches. The device is light and portable and self· 
adapting to the shape of the breeches, facilitates their 
cleaning and pipe,claying, and prevents shrinkage in 
drying. 

BOTTLE Top. - Jacob A. !\Ioller, Jr. , 
New York City. A bottle provided with this improve­
ment has a threaded neck with which the top is threaded 
to interlock, a hinge in slidably connected sections having 
one section pi voted to the neck and the other so con­
nected to the top tbat the latter can rotate independently 
of the sliding hinge memher, the pivoted hinge member 
having a projection engaging the thread of the top. The 
cap or cover, after unscrewing, remains connected with 
the bottle, thus avoiding the possibility of its being lost, 

This volume gives most interesting reading describing 
the old time political campaign preceding the war. A 
very commendable portion of it consists in the reprodnc · 
tion of cartoons and of campaign literature of the period, 
the whole forming a very interesting contribution to the 
history of the epoch on which strange events depended. 
In a concluding chapter the presidential possibilities for 
1896 are considered, over ten in number, of which one 
has come true a8 far as the nomination is concerned. 

THE NUT C ULTURIST. A treatise on t b e  
propa�ation , planti ng, a n d  culti va­
tion of n ut-bearing t rees and !'brubs 
adapted to the climate of th e United 
StaTes, with the scien tific and corn­
mOll names of the fruits  known in 
commercE' as edible or oth f'rwise use­
ful n uts. By Andre w  S. Fuller. Il­
l ustrated . New York :  Ora ll g-e J u d d  
Com pany. 1896. P p .  iv, 289. Price 
$1. 50. 

aud the device permits of better expansion for the cork A merica, with its endless variety of climate, is adapted 
than is nsual. But little sealing is necessary with a to almost any class o f agriculture or pomology, and in 
bottle provided with this improvement, and as all the the present volume we find a very acceptable treati�e 
parts are readily made by machinery, the top is quite in, on the cultivation of nuts in America. In it are treated 
expensive. I the almond, beech nut, hickory, walnnt, and other simi-

lar prodncts. In California considerable success has been 
NKCKTIE. -GU�tav Kralls, Ne w York obtained in the CUltivation of alm"nds, and it is quite 

City. This invention relates to neckties known as " four- possible that Florida may yet be converted into a suc­
in,hand�, " and provides a tie which is reversible and cessfnl field for nnt cultivation . The present book is a 
may be made without wast.e of material . The tie is made plea for the value of this class of tree product. We par­
of two pieces which have their inner wedge· shaped ends ticularly commend the index. 
sewed together to overlap and form a continuous strip, 
the strip being doubled lengthwise and its edges sewed 
together. The tie may be made for abont the same price 
as t:le ordinary necktie now made, owing to the saving 
of material by the sppcial cutting and sewing. 

HANDY EN GLISH PHRASF,S. ApPl'opri­
a te  to bicycling-.  W ith table of parts 
of bicyclE'S, m easures, etc. , in both 
languagE's. By C. C . , of L. A. W.,  
No .  70, 8 17. New York :  Louis  Wei ss 

LAP BOARD.-Sophia M. RivE'rs, New & Com pany. Pp. 23. Price 25 cents. 
York City. A device especially adapted to facilitate Any one who has made a bicycling tour in France, 
basting waists has been devised by this inventor, the Belgium, and Switzerland knows with what dilllculty 
board having a curved or substant;ally cylindrical outer even one who is familiar with the French language 
face and being adapted to fit the lap of a person. The has in acqniting the bicycle vernacnlar. The commonest 

SASH FASTENE R. -Rich ard A .  G riffi n, outside of the board is pliable to admit of pinning to it bicycle terms seem strange and unfamiliar and it is only 
the material tightly stretched, preparatory to basting the d "  Nashville, Tenn.  A strong and easily operated sash after considerable pains an expenence that one acqUIres 
lining to the goods, there being no difficnlty in taking . h f b i 0 h lock is provided by this inventor, consisting of rack bars the proper outflt m t e way 0 a voca u ary. ur a lIt or 

arranged transversely of the window frame on each side the proper stitch es on the rounded s urface. has produced for the members of the Leagne of Ameri-
of a toothed wheel, each bar having an inner toothed TOBACCO PIPE ATTACHMENT. -Henl'Y can Wheelmen, and for such others as contemplate a 
edge designed to engage the wheel, and the bars moving Seidler, Fort Benton , Montana. This attachment has European trip, a delijZhtful handbook of French and 
iu opposite direction.. 'fhe bars have projecting clamps, spring arms to engage the sides of a pipe bowl, witb English conversation, in which all the technical terms 
to bind the outer and inner sides of the upper and lower longltndlnal slots forming a central spring and side pur- relating to the bicycle are skillfully introduced. A vo- . 
sashes and the bars are arranged to be operated so as not I tions to which a cover is pivotally connected, the cover cabulary giving the names of the different parts of the 
to interfere with the curtains or drapery. being held normally closed by engagement with the wheel appears at the end of the pamphlet. The frontis-

WINDOW CLEANING CHAIR. - .I ames spring. The device m�y be r:adily appli.ed to or �mov- piece is adorned with a . .  Scorcheur " primitif, from·an 
ed from pipes of vanous kmds and SIZes, and IS very old stained glass window of the church of Stoke Pogis, 

S. Lynch, Brooklyn, N Y. This invention provides a inexpensive. made famous by Gray's " Elegy." 
chair seat having a good back, and adapted to be con-
veniently secured on the outside of a ,vindow slll, to GAIIIE ApPARATUS. -.To!'eph B. Sar- The Cent ury Company, of New York, 
enable an occupant of the chair to conveniently clean a gent, Worcester, Mass. This is an apparatus for a game Issue some very striking posters to announce on news 
window on the outside. On each of the front nprights designed to resemble croqnet. a shallow box with a glass stands the numbers of the Midsummer Century· and St. 
connecting the seat with the top rail of the back is a top having miniature wickets and stakes, as in that Nicholas Magazines. The Century poster took first 
sliding angular arm, through an eye on the inner end of game, lnd the ball. being rolled through the wickets by prize in a competition in which about 700 designs were 
which extends a horizontal adjusting screw. with the operator tiltina the box in the right direction. If the submitted, the accepted design being by a Mr. Leyen­
cushioned head forming a clamp by which the chair may balls goes through the wrong wicket, or through any I decker, a young Chicago artist now studying in Paris. 
be firmly held in position, the cushioned head of the WIcket in the wrong direction, the player must return It is a most original conception and cannot fail to attract 
screw bearing against. the inner wall. I the ball to the starting point and begin again. I a good deal of attention. 
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cftitut i f it �tutritau. 
twine a coat of rubber cement, and let it dry for about 
8ix hours. 5. Give 8haft over the twine a 8econd coat of 
rubber cement, and let it dry for about 8ix hours. 6. 

1'he cila�g. f(fr l".�tion under thil hta.d .. � Doil.a� II lint Remove washer on the 8hort end of shaft, al80 the cog for ellen inlt1'"tion : about ei(lhi WOTcU to a . line. AdvtT- wheel if the shaft has cogs on both ends. 7. See that the ti.sem4m[, mmt be received at publication office as tart'll a. 
Tn.ursaall morninQ to appear in tAt- ioUowino week', ulUe rubber rolls are always longer than the space between 

the wa8hers where the rubber goe8 on, as they 8hrink or 
Yarine Iron Work8. ChICIllfO. Catalollue ·free. take up a little in putting on the 8haft. S. Clean out the 
Hillh IIrade well drills. Loomis Co .• Tlmn. Oblo. hole or in8ide of loll with benzine, u8ing a 8mall brush or 

. 8wab. 9. Put the thimble or pointer on the end of 8baft For mming engltae8. J. S. Mundy. Newark, N. J. 

I 
that the wa8her ba8 been removed from, and give 8baft .. I:. S." metal poli.h . Inil1anapuli.. Sample. free. over tbe twine and thimble another coat of cement, and 

·Pre •• e. &; Dies. Ferracut.e .\tacll. Co .. Bndlleton. �. J . 8tand 8ame uprigbt in a vise. 10. Give the in8ide or 
Handle &; Spoke Mcby. Ober Latbe Co.,Cbllll11n Faus.o. ! hole of roll a coat of cement witb II 8mall rod or 8tick. 
&crew machines. millill,ll maCnine •• and drill pre •• e.. 11. Pull or force the roll on the 8haft a8 quickly a8 p08-

'rh �  Garvin Macb . �o .. l .ai"ht lUld Canal St ••• �ew YOrk' 1 8i�le with a jerk, tben rivet the wasber on with a cold 
Concrete Contractors-Extend your bu.ine ••• Inve.ti- chl�el . 12. Let roll 8tand and get dry for tw o or three 

gate Ran.ome' • •  ystem. 758 Monadnock Block. Cbicago. day8 before u.ing same. Cement for use .bould be 80 
Wet Tool Grinder. Sensitive Drills, for all light work. thick that it will MID freely ; if it geta too tbick, thin it 

e.pecially adapted for Bicycle work. C. N. Cady, with ben�e or naphtba. 
Cana@totat N. Y. 

The celebrated " Horn.by-Akroy d " Patent Safety 011 
Enlline is built by the De La. Vergna Refri/ilerating Ma. ... 
cbllle Company.  Foot of East 138tb Street. New York. 

'l're best book for electnCl&WS and beginners in elec .. 
tricity is U F.xperimentaJ Science," by (jeo. Y. Hopkins. 
By mai l. '4 , "\lunn &- r.o .• Jluh1ishere. 361 Broadway. Y. Y. 

Concrete. -See Kidder's new book on " Building Con­
struction and Superintendence." Comstock, 23 Warren 
Street. X. Y. 

Stay wit·b your job. and with your wall"S pay Install­
ments for a prOfitable ol ive orch ard. Booklet free. 
Wbiting's Olive Colony. Byrne BuiJdmg, Los Angele., 
Cal. 

"-tlend for new and complete catalOl'ue ot tlcientil\c 
and other Hook. for sale by Munn & Co .. 361 Broadway. 
New York. li'ree on BDpltrat.ion. 

. 

I£S 
HINTS TO CORRESPONDENTS. 

N a m e "  a n d  A d d re .... must accompany all letterB 
or no attention will be paid thereto. This is for OUI 
infonnation and not for publication. 

lC e ..
. · '·.· , . . • .. � to fonner articles or an8wers sbould 

give date of paper and p�e or number of question. 
• nq II  i l' i " M not answered m reasonable time 8hould 

be repeated : corre8pondents will bear in mind tbat 
some an8wers require not a little research, snd. 
though we endeavor to reply to all either by lettei 
or in this deps.rtment. eaeli mnot take hi. turn. 

B "fu e;;; �����:O
,J:y{C�as:t����1t�0!d��:�::� 

. hou.e. mannfacturine; or carrying the same. S'})cc' i a l  ,," .Oi l 1 t, U  I n fu l' ln u l i n ll on matters of 
personal ratber than general intere.t cannot be 
expected without remuneration. 

Sc i f" l l l i t i c' ." .u .· J· i c· a n  S I I I) I) I t" III C l l t .  referred 
to may be had at the omce. FMce 10 centa each. 

B o u l< N  referred to promptly .upplied on receipt of 
price. 

lU l ll e ral,..sent !.or examination 8hould be distinctly 
marked or labeled. 

(6941) W. E. �ays : Would you please 
inform me through your column. what cbemicals you 
would use in toning a photograph to produce a dark print 
wbich re.embles a carbon ? A. To Obtain Black Tone. 
on Silver Printa.-Scholzig prints on Ben.itized albumen­
ized paper under green or dark yellow glas •• and tone8 
witb borax, 90 grain. ; uranium nitrate. 4 grain.; gold 
chloride, 3 grain.; water, 2! ounces. Teape prints 
under green glasA, and tone. witb gold cbloride. 1 grain; 
saturated 80lution of borax. 1 ounce; water. 6 ounces 
(Phot. N.. xxxiv, 623). Slightly washed printa ab80rb 
more gold in toning and give more pennanent image. 
than well washed prints (ibid •• 639). The effects ob­
.erved when silver printing is carried on under green 
gla88 are due to tbe .pecific action of tbe ray. tran8mitted 
by the \:Ia... Signal green ab.orb. the greater part of 
tbe rays tbat act on silver chloride, but tran.mita raY8 
tbat act upon .i1ver albuminate or .i1ver citrate. Wben 
albumeuized paper i. printed under green gla8., the 
image con.i.ts almost entirely of altered .i1ver albnmi­
nate, wbile with gelatmo-citrochloride under .imllar con­
dition. the lniage con.i.ts of altered silver citrate. 

(6942) H. B. M. say s : Will Sou kindly 
an.wer the following queries in tbe SCIEN1o{iI'IO A)[BRI' 
CAN : I .  What is the safe.t and best remedy lor remov­
in� freckles ? A. Hydrokinone Wasb for the i!1dn.-

Hydrokinone . . . . . . . . . . . . . . . . . . . . . . . . . gr. x1viif. 
Acid pbosphoric glac . . . . . . . . . . . . . . . . .  gr. xxx. 
Glycerine . . . •  . . . . . . . . . . . . . .  . . . . . . . .  dr. Ii. 
Aqua de8t . . . . . . . . . . . . . . . . . . . . . . . . . .  oz. vi. 
Misce. 

Tbi. lotion is .tated to give ex�ellent re.ults. It I. to 
be applicd to the skin of the face. ete . •  in tbe u8ual way 
at least twice in the course of twenty·four bours. after it 
bas been wasbed and dried carefully. If the skin be of 
the nature known a . . .  grea.y." a preliminary wash wltb 
tepid water containing a few drop8 sal volatile or Jiq. 
ammon. fort. i8 advi8able. 2. Plea8e 8ugge.t a remedy 
for heat breaking out over tbe body. A. Lotion of 
Borax.-l. Borax (powdered), 2J.!Z dracbm.;  distilled 
"'Mer, J.!Z pint. Mix. apply twice a day. Drink plenty 
of.plain carbonated water (plain soda) to whicb a little 
.odium oicarbonate Is added. 

(6943) J. P. M. saY8 : I should be pleased 
(6938) A. E. H. says : Wil l  yon please 

reply througb tbe columns of your paper or otherwise 
the be.t and mo.t practical receipt for making gelatine to know .ome ea8Y way to mark negatives, mark them 
mould8 for ca8ting in pla.ter ? A. A good gelatine mould to 8bow on print. I try to do it by u81ng a .harp point, 
may be made In the following manner : Soak the be.t but tbe film is roughened too mucb by it. A. To print 
white glue in cold water for 24 hours. then drain off all the name 0:1 the pbotograpb, several method. may be 
the water. Melt tbe .oaked glue in a water jacketed ket- adopted. The .imple8t is to write the title of tbe 8ubject 
tie. then pour the glue upon tbe object, tbe latter being on a 8lip of paper with aniline copying ink or with ordi­
inca8ed in a lead or pa.tehoard box. Let it cool for 12 nary copym� ink mixed with gamboge or vennilion. 
hours. then 8eparate the ca8t from the object. If the ob- Tben .ligbtly dampen the .urface of the negative 
ject be a statuette. a thread .hould be attacbed to tbe near the bottom rigbt or left band comer . iu a. un­
back. and extended out of tbe mould at botb end8, so obtru.ive anrl nnimportant a portion of the picture 
tbat it may be used for cutting open the mould after it as p08sible. Pres8 down the paper with tbe . writine­
i. cooled. to permit of taking out the statuette. A good upon it. Leave for a few minute8 and tbeu remove 
material for a mould is made in tbe following way : Di.- the paper, wben tbe W!:lting will be found to bave 
solve 20 part. of line gelatine in 100 parta of hot water. adhered to the negative. When printed the name will 
ar.d add J.!Z part of tannin and tbe same amount of rock print out white. Another way Is to write backward on 
candy. It is .aid that a mould made of gelatin� or glue the negative, while anotber and better plan Is to write 
alone may be made more durable by pouring over it a . the name in Indian ink on the 8urface of the paper before 
801ution of bichromate of pota.b in water, 1 part of I it i. printed on. The ink will wasb off in the after 
hichromate to 10 parts of water. and afterward exp08ing I operation. and leave the name in white where the 8ur­
it to .unlight. :M08t objecta require oiling 8ligbtly before \ face of the paper bas been protected by the Ink. 
bein� covered with glue or gelatine. (6944 ) Q. T. E. asks : 1 .  Constructed as 

(6939) E. R. asks bow to find th e  gear I directed. which motor will give more power with the 
of a bicycle. A. Divide the diameter of rear wbeel. in 8ame battery power. No. 759 or No. 641, wltb a drum ar­
mcbe., by tbe number of tet:tb in rear .procket and I mature ? A. Motor No. 759. we con.ider the more pow­
multiply by number of teeth in front .procket. erful of the two mentioned. 2. How can I calculate tbe 

28 INCH WHEBLS. 
voltage and amperage necessary to drive a motor 1 A. 
The amperage you can calculate from the su<e of wire 
used and Its carrying capacity, remembering that the ar. 

Teeth in I spro��� 
16X6 
16X7 
16XS 
17X6 
17X7 
17X8 
lSX6 
18X7 
ISXS 
2OX6 
2OX 7 
20 X S  
22X6 
22 X7 
22 X S  
24X7 
24XS 

74 
64 
56 
79 
68 
59 
84 
72 
63 
93 
80 
70 

102 
88 77 
96 
84 

Feet per Revolution8 mature I. wound In paraUel. In an approximate way to 
Revolution. per mile. get at the voltage multiply tbe amperage by tbe re8i8tance. 

__ _ __ __ __  _ In practice tbe voltage may be mnch bigher. owing to 

19'37 
16'75 
14'66 
20'68 
l7'80 
15'44 
21 '99 
18'85 
]6'49 
24'34 
20'94 
]8'32 
26'70 
23'03 
20'16 
25'12 
21 '99 

272·59 
315'22 
360'16 
255'41 
296'63 341'63 
240'10 
ll8O'2.� 
32(r19 
216'92 
252'14 
288'04 
]9j'75 
� 26  
261'96 
210'19 
240'10 

counter electromotive force, apd tbe amperage propor. 
tionately le.8. 3. In a drum armature. (a) wblch IR the 
be.t. carnage wa8hers. tin d1sk8, or cbarcoal iron punch­
inge ? (�) Do tbe disks have to be insulated from tbe 
.baft ? A. Cbarcoal iron puncbinge, if a8 thin a8 tbe 
otbers. Tbe thinner tbe di.ks are, tbe better. They need 
not be in8nlated from tbe sbaft. 4. Wbich 18 the be.t i for the lIeld of motor 641 ?  Laminated lIeld as 8hown. 

I a ca8t field, or a wrougbt iron .trip of the required di· 
, mension. bent to 8bape ? A. A. a motor a 80lid wrought 

iron core i8 be.t. but ca8t iron i. quite good enougb. 5. 
Wbat battery power doe. 641 need-7591 A. Ten to 
twenty watts. 

(6945) W. S. and others w rite : Will  you 

I 
infonn me wbere I can get a mineraI rod that will locate 

(6940) .T. B. says : Please give th e a bidden trea8ure ? It is gold and cOPPl'r If yon can. 
formula or process of dissolving or 80ftenin/( tbe ruhber inform me if there I • •  ncb a tbing and where I can get 
rollers whicb are used in c1othe8 wringers . I bave 8ev· one and if it will tell tbe 8POt. I bave heard of a thing 
eral ruhber rollers of clotbes wringers to repair, tbey of thi8 kind, but do not know any finn tbat makes them. 
having become 1008e from the .haft tbat run. through hut I thought you WOUld. You will greatly oblige me 
them. I bave tried .everal processes to dis80lve or 80ften hy giving me fnll particular8. and wbere I can get one. 
the rqhber of the rollers, but find Ilone to do it. A. and the cost of it. A. If tbere . were any such thing as 
Tbe rubber of tbe rollers. being vulcanized, is insoluble. an operative mineral or divining rod. we tbink the owner 
To fasten roll8 on wringers proceed a8 follow. : 1. Clean would refuse to part with it; certainly no price wonld be 
8baft thoroughly between the .houlders or wasbers. too great for it. Any mon�y .pent on a divining rod iB 
wbere the rubber goes on. 2. Give .baft a coat of copal wasted; neither gold nor copper will affect tbe so-called 
varnish, between the .houlders, and let it dry. 3. Give " magnetic " rod8. tbe needle of wbicb turns wben pa88' 
�haft coat of varnisb and wind 8haft tightly a8 po8sible in� over bed. of iron ore. See tbe article entitled " Divin­
with 5 ply jute twine at once. wbile varni.h is green. and ing Rod •• Sclentillc and Un.cientific," in the SCIlINTIJ'1C 
let it dry lor abont .ix hours. 4. Give 8haft over the A:O:RlCAN, No, S, vol. 67. 

(6946) W. O. K. says : Will you kindly 
let me know bow to boil a meerscbaum pipe that bas 
been in U8e 80me time, .0 e. to coior readily ? Al.o how 
to fix the color m the pipe when it i. once tbere? A. 
Ordinarily the pipe Is boiled for coloring in a preparation 
of wax which is ab.orbed. and a thin coating of wax is 
beld on tbe 8urface of the pipe. and made to take a bigh 
poli.h. Tbey are fir8t .oaked in melted tallow, then in 
wbite wax. Under the wax is retained the oil of tobacco. 
wbicb i. absorbed by the pipe, and ita hue grow. darker 
in proportion to tbe tobacco used. A meerschaum pipe 
at first .hould be 8moked very slowly, and before a 
8econd bowlful is Ii�bted the pipe 8hould cool off. TblS 
is to keep the wax a8 far up on the bowl a8 pog8ible. and 
rapid .moking will overheat, driving the wax off and 
leaving the pipe dry and raw. A new pipe sbould never 
be 8moked outdoor. in extremely cold weather. Wbere 
tbe color has once exi.ted it can be brought back by 
careful beating, wbicb will drive the color out toward 
the .urface. 

(6947) P. C. �ays : Do you know of a 
remedy wbich will promote tbe growth of hair or pre­
vent it falling out ? A. Quinine Hair Tonic : 

Quinine sulphate. . . . . . . .  . .  . . . . . . . . . 20 grn. 
Tincture of cantharide8 . • • • • • • . . . . . . . .  2 tl.. dnn. 
Fld. ext. of jaborandi . . . . . . . .  . . . . . . .  2 "  " 
Alcohol . . . . . . . . . . . . . . . .  . . . . . . . . . . . . 2 "  oz. 
G1ycerine • • • • . • • • . . . . •  � • • • • . . . .  , • • . •  2 " " 
Bay mm . • • • . . . . . � . . . . . . . . . . • • • . . • .  6 "  , .  
Rose water-enougb to make . . . . . . . . . . 15 " " 

The quinine Is di •• olved in the alcoholic liquid8 by 
wanning 8ligbtly. then the otber ingredients are added. 

Car coupling. A. S. Peck, . . . . . . . . . . . . . . . . . . . . . . . . .  565,559 

8::: �gK�\�N�.f.S:�b·oprick:::: : : : : : : : : : : : . : : : : : : : :  �:gU 
Car fender. W. H. Kaltenbecll . . . . . . . . . . . . . . . . . . . . . .  565,621 
Car fender, P. McMel1l1mln . .  � . . . . . . : . . . . . . . . . . . . . . . .  565,558 Car replacer. J. R8Ilan . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . .  565.5C6 Car. stock. Burke &; Wissler . . . . . . . . . . . . . . . . . . . . . . . . .  565,8ll5 Cars, device for uniting, A. G. Leonard . . . . . . . . . . . . b65tM7 
Carbonating beer, ale, etc., apparatu8 fOf, T. B. 

Booth . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . 
Carbureter. D. Best . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Carrl�et E. D. Brewer . . . . . . .  ' . . .. . . . . . . . . . . .  " . . . . . . . . .  5 
CarriSM,e canoPl too, child's, W. H. Haynes . . . . . . .  f Carriage. child s, H. Noelte . . . . . . . . . . . . . . . . . . . . . . . . . . f. 
carrier. 8ee LUlillizage carrier. 
Case. See Pen and penci l case. Spectacle or eye-gJass case . 
Chain for conveyers, etc., J. M. Dodge . . . . . . . . . . . . . 56.1,8(-1 
Cbaln link, J. W. Garland . . . . . . . . . . . . . . . . . . . . . . . . . . . .  565.445 Cbair. See Opera cbalr. Window cleaning cbalr. 
CbanneU"1l macblne. H. C. Sergeant . . . . . . . . . . . . . . .  565,639 
��:��ln:a�:.dJ:�'rii�e'���':.���.�·. �'. �'. ����I�: : : : :  �� Cb urn. J. B. Beuille et al . . . . . . . . . . . . . . . . . . . . . . . . . . . .  565.007 Churn. J. W. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  561>,552 Churn. B. Walker. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1i61!.811 Churn and butter worker, Brown &; Fargo . . . . . . . . . 565.719 Cburn and butter worker. W. E. Penn.. . . . . .  . . . . . . 565.791 

grg':.;.nIl���e���':�I�:v.r w�:fc�\�"ct�e��D:;?�.� �;� 
Cljlarstampln" mach ine. E. N. Cus.on . . . . . . . . . . . . . 565.532 
('illarette mach i"e. H. Bilfram . . . . . . . . . . . . . . . . . . . . . .  565.651 

8�:�:a: fu'\,".,t' ::�r;I�: J �lr'Woii.a;;k:: : : : : : : : : : :  �;= Clamp. See Ho.e clamp. 
Clasp. See Garment clasp. Cleaner. See B oiler cleaner. PIpe cleaner. Ves-foel cleaner. Well and ctstern cleaner. Clevi., C. C. Scbuler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
g�1�{,ei�l:o:':"J08�11a��v:::. ·. ·. ·. : ·. ·. ·.· .. ::: . .. .. . . ::::.'. 
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8�:f�:3�0"t{ ��r&n
��' .! .. ������'A'.t J�I Coop';;': : : : :  : Coat and h at rack, W. H. T ucker. . . . . . . . . . . . . . . . . . .  525 8g�tc�!��r ;.dk�S}'iiot<;. �'. ����i.�.: : . : : :  . : : : : : : : : : : : �:+lm 

Collar and pad. horse. F. C. Krleller . . . . . . . . . . . . . . . .  565.?67 
Compasses, machine for holdimz , ltp;bti D�. and keepinjl ln position mariners'. E. B. Rockwell 636 Compound engme, R. ('. Smith . . . . . . . . . . . . . . . . . . . . . . 69'7 Conden.er .y.tem, L. R. Alberger . . . . . . . . . . . . . . . .  . . 

(6948) G. P. asks (1) for a remed y for 8g�!��g�i't'r,:ier�c��z:,��!.or io,:::;':iC iiinkleY warts upon the band. A. Ii- Is llIlid tbat tbe daily appJi t:oupl ing. See Bicycle coupllnll. Car coupling. 
cation of whale oil to tbe wart for two or tbree week. Faucet coupl inll. Coupllnll • .Ill. '1 . M l l e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51'.5,170 
will cause it to di8appear. 2. Also wbich Is tbe greate.t Cover and IIftinll device. G. J. Record . . . . . . . . . . . . .  liI'5.567 
distance. a mile or a knot. and wbat is the diffet"mce in 8�:i'iofO:e����: ���a��lIyer�n ... �';,et':ritigai .. . T: 565.822 
feeU A. The word knot i. often used to indi.os\e a Wllllnll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 565.6M 

nautical mile. The land mile contain8 5280 feet. Tbe 8�m�:���s,(�:ri�u:fi .. ciiiDeiii foj.· spri';j,' ·tootb: 565,509 
United States coa.t .urvey baa adopted a8 the value or a J. A . Pub low . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  565,500 

nautical mile tbe lengtb of an arc of one minute on a '  Wu�ft��\�o:': �':,":nij'ftr 'beaiin�,"iiowmiin"& 565,�31 
great circle of a spbere who.e .urface i. equal to that of Kerr . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  565,42& Custaln and fixture, wlOdow. J. Hou.e . . . . . . . . . . . . . 5f,(j.461 tbe earth. This give. it a length of 6080'27 feet. Cur�m rod. exten.ion. J. L. Kin�oton . . . . . . . . . . . . . 565.5l6 
Tbe Briti.b Admiralty Omce bave adopted a8 their Cut��tte�eepl�:ec'htf�::er. Flue cutter. Hia •• 
bydrographic mile. 6080 feet. Tbe renn knot 18 not Crcle drlvin" IIear, G. W. Amos. . . . . . . . . . . . . . . . . . . 565.f59 

universally approved as indicating a mile; it Is better g�r�l
erbl�i�p���ni��I� �it���meiir ' T: ' 'Dlii: 

565,622 
to expre •• it a8 a nautical mile. leaving knot to indicate Richard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .' . . . . . • . . . . .  liI'5.533 
tbe division8 of tbe log line. gr:�I1l'e.,Ls:.;;���r�·iiie: · · · · · · · · · · · · · · · · · · · · · · · ·  565.708 

TO INVENTORS. 
An experience of nearly tlfty years. and tbe preparation 

of more tban Qna llundred thousand applications for Da­
tP,DtS at bome and abroad. enable U8 to understand the 
laws and practice on both continents, and to possess un­equaled faclUtles for procuring patent. everywbere. A 
synop.l. of tbe patent laws of the United St.ate. and all  
foreign countries may be had on tIoppJtcat.iOD, and persons contemplating t he securing of patents, either at h ome or 
abroad. are Invited to wnte t.o tbis office for prices. 
which are low, in accordance with the tImes and our ex­Lenslve facllitie. for conductlnll tbe bu.lnes.. Addres. YU�N & CO .• ofttce SCI KNTIFIC AMERICAN, 361 Broad­way. New York.. 

gi:��!;c
I
t!�:: ��·k�'ll'a�r.���� �.��: �: .?:. �����: : : :  • 

Drawing board,' R. B. Cocbrane . . . . . . . . . . . . . . . . . . . .  . Dres. protector, L. M. Leed .. . . . . . . . . . . . . . . . . . . . . . .  . Dry kiln., steam bpatinll pipe for. V. L. Emer.on 
Drylnll apparatu., G. Stucky . . . . . . . . . . . . . . . . . . . . . .  . . ElectrIc beater. R. V. Slll . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . Electric machine. dynamo. Caemmerer &; Mayer. 

565,529. 56.;.530 Electric motor cut-out, E. P. Warner . . . . . . . . . . . . . .  565,867 Electric .witcb. C. Bach, Jr . . . . . . . . . . . . . . . . . . . . . . . . . 565.662 Electric .wltch, W. L. Denio . . . . . . . . . . . . . . . . . . . . . . . .  565.6'i3 Electrical d istribution .ystem, �'. D. Goold . . . . . . . . 565.7(() Electrical distribution syotem switchboard. L. B • . 
Still weI ! .  . . . .  . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . • 565.811 Electrical illumination by metallic coatiDII upon 

Ele�����ar�ly��i������ntbf 8:'O:doa��e.  currents; 005,776 
pbosphore.cent, D. M. Moore . . . . . . . . . . . . . . . . . . • .  565,177 

INDEX OF INVENTIONS �::;:tg�·8t���i�c;�:�i:�g�Jl fe�l��,
e
if.

v
d�%r;nltb DM.696 

�:�:�in�eoev(5�io�o�nrgs::!Yne: ' 'Fiiliii ' pre.s"r,; 565�66'J 
lI'or which LeUer. Palen' oC 'he 

1Jnlled Slaeea were Gran l e d  

August 11. 1898, 
&ND BACH BE&RING THAT DATE. 

eniline. Gas or vapl)r engine. Rotary .team eDl2ine. 
Envelope, O • .  E. Lee. . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . .  5e5,410 Excavatlnll. removinll, and depositing earthy matter, apparatus for, H. C. Lowrie . . . . . . . . . . . .  565,549 ��f!��\�� t��;:tlj.¥o��W����: :::: :: ::::: : : : : : : : :  �� Eyeglasses, A. N. Bak.r . . . . . . . . . . . . . . . . . . • . • . • • . . . . . .  l1ti5.420 Eye�la ••• s. J. W. IUglallder . . . . . . . . . . . . . . . . . . . . . . . . .  565,?96 Fabric. See Woven fabric. [8ee note at end of 118t about copies of these patent... J:�!n wg'!.\":, ��W�'s�1::�� � ����:: : : : : : : : : : :: : : : : �n� 

Advertising electrical pho.phore.cent letters or �:�g:t c.:i���nge:': �: �:���':i:re,::.: '::.: '::.: .::::::: �;�� 8lano. D . .Ill. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  565.775 Feed cutter. J. Q. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . .  565.417 Air compre.slnjl apparatus. E. Cbaquette . . . . . . . . .  565.429 Feed for boller pump •• automatic .team, E. E. 
fl� ��'i:.i!iI�:t!�'::'.::.iiiuii:H:·cooj,e,:: : : : : : : : : : : : : :  �� �'ee�.:i ii: �': pi;liip: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : �, Air .blp. C. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  565.806 Felly plate, P. R. Steven . . . . . . . . . . . . . . . . . . . . . . ... . . . . . A larm. See Time alarm. I Fence compensator, H. W. Horst. . . . . . . . . . . . . . . . . . .  , 
1��IFt:���f· :j,r�o:'����riipoiiition ' 'for; ' W'.'A: 565.628 �:��:'p':i:i.ntJ�cA:"-ir�'::'�����: : : : : : : : : : : : : : : : : : : : : :  565' Robin.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  565,607 Fence. wire, J. F. Ha�er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 565; 44 Arltbmetlcal card. F. J. Roller . . . . . . . . . . . . . . . . . . . . .  565,7111 Fender. See Car fender. Armature for dynamo-electric macblne •• Thom- Fibers, electrol1tlc separation of V€lletable. Sum-son & Arm.tronll . . . . . . . . . .  · . . . . . . . . . . . . . . . . . . . . . . . 565 mer. & BorIDII . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  565.7(6 Auditory device, E. Spaulding . . . . . . • . . . . . . . . . . . . . . .  565. File, blil. W. R. Coll ins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �,871 
AUller. A. Y. Pearl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  565 F!le. letter. E. P. Peacock . . . . . . . . . . . . . . . . . . . . . . . . . . .  f65,e61 Automatic slanal. J. P. Coleman. . . . . . . . . .  . . . . .  . . . . .  Filter and cleaner. W. B .  Llnd.ay et al . . . . . . . . . . .  565.760 Axle box, car. H. E. Wel.h. . . . . . . . . . . . . . . . . . . . . . . . . .  Fire e.cape. H. Holfmann . . . . . . . . . . . . . . . . . . . . . . . . . . .  5I'.5,4fJ8 Axle, ca�. P. N6Illf1e. . . . . . . . . . . . . . . . . . . .  .. . . . . . . . . . . . . .  863 Fire kindler, W .  J .  Bowie. et aI . • • . . • • . • • • . • • • • . . . .  565.599 
Axle skem, R. L. Finley. . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  '677 Fire l I�hter. F; Meyers . . . . . . . . . . . . .  ; . . . .  ; . . . . . . . . . . . .  565.492 Badge, B. S. Wbltehead. . . . . . . .  . . • •  . . . . . . . . . . . . . . . . . ,582 Flats, means for applying wire clothing to. C. 
G:fi'n:·p-}::'�I�.: iiarrett::::::::::::::: : . :::: ::: ::::: .� Flu:-���ier: i: F'itzpat:rick: : : : : :  : : : : : : : : : : : : : : : : : : : : :  �� Baud8l>e. C. Von tltammer. . . . . . . . . . . . . . . . . . . . . . . . . .  700 �·Iuld pre •• ure enQiJ:e, J .  Dougla • . . . . . . . . . . . . • . . . . .  565.qc5 Ba.ket, J. H. Ru.t. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .510 Fruit can. W .  Glanzer . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . .  565,679 Ba.l<et handlp. detachable. A. Honrdeaux. . . . . . . .  .460 Fuel economizer. T. !:lykes . . . . . . . . . . . . . . . . . . . . . . . . . . 565.1WlI Bath tub. G. F. Butterfield . . . . . . . . . . . . . . . . . . . . . . . . . .  565,636 �·u.e for explosive projectile. or .hell •• J. C. Batteries. cbarjllng and discharging .econdary, Tbompson. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  565.524 E. N. Dickerson . .  . . .  . . .  . . . . . . .  . . . .  . . . . . . . . . . . . . . .  , 721  Galle. See Paper maker'. IIaRe. Water gage. Battery .ystem • •  tora�e. F. D. Goold. . . . . . . .  . . . .  . . .  Gagln;l aod .cribinjl tool, J. R. Topr,lnll . . . . . . . . . . . . 565.579 Bed foldln". Fay &; McNab. . . . . . . . . . . . . . . . . . . . . . . . . .  Uame apparatu •• folding pocket, GIldersleeve &; Bed.tead. foldlnll. A. H. Moore. . . . .  . . .  . . . . . . . . . . . . .  Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 565,187 Bed.tead •• post and rail connection for metallic. Uarba�e. etc .• apparatus for treating. E. L. Clark 565 669 F. M. 'i·lnkham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 565,?OO U arment clasp. J .  V .  Wa.hburne .. . . . . . . . . . . . . . . . . .  56S;&Il9 Belt holder. �'. E . . Levan.eler . . . . . . . . . . . . . . . . . . . . . . . 565,�73 Ga.

k
apparatn. for treatlnll i l luminating. I. N. 

Gl��l:: �: ���:�f.;r·. ·. : :·. ·. : : : : : : : : : : : : : : : : : . : : : : ·.·.·. · t�:��� Ga. :.a:J'po·i e·,j�iri'; · oiilii &·Bat"s: : : : : : : : : : : : : : : : : :  �:= Bicycle. C. c.. M urray. . . . . . . . .  . • . . . . . . . . . . . . . . . . . . . . .  Ga. pi pes pr tube •• device for.upportlnll fiexible. Bicycle couphDII. U. S. Eell. . . .  . . . .  . . . . . . . . . . . . . . . .  E. J. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  565.418 Bicycle frame. Oberll &; Gustaf.on • .  , . . . .  . . . . . . . . . • .  Gate. See Farm fate. Roller gate. Bicycle lock. J. M. Aker.. . . . . . . . . . . . . . . . . . . . . . . . .  . . . GIa •• cutter. W . . . Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �,'93 Bicycle lock, H. B.  Gunderson . . . . . . . . . . . . . . . . . . .  . . . Glove fastener. P. If.. L. Perdrlzet . . . . . . . . . . . . . . . . . .  565.560 BIcycle lock. A. W. ;Nutz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . liI'6,7ll'l Grlndlnll macb lne. F. W. 'i'aylor. . . . . . . . . . . . . . . . . 565.&14 Bicycle pedal . C. Ot, •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  565.788 G un barrels witb stock •• detacbably uniting. W. 

Gl���l: �t,s���:.e'[· :.;.:;;h?�����: : : : : : : : : : : : :  �:m Gu��ig:: ·Beci.:· &·i.ie·br";;tii: : : : : : : : : : : · : : : : : : : : : : : :  5I'.5,� Blndlojl macblne •• relief trip lever for. S. E. Gun carrlalle. J. A. Deport . . . . . . . . . . . . . .  . Waldmll' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · · · · . . . . . . . .  · ·  51'.5.651 Gun .igbtinll .pparatu •• H. H. Grenfell. . . . . . . . . . 
Gail.:I�"o��������nce., bardeuing. E. T. /}umble 565,675 UU�: 'i:��:��o'rt��.� . �.

j
.����� . .  ���. �rea����.�: .�: 565,606 

Board. Ree nrawing beard. Ironing board. G uns, 8a fety d el"ice for action bars ot boit, W. 
Boat. See Lifeboat. Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1i61!,767 
Boat detacbln" device. B. St. Bernard . . . . . . . . . . . . . lie5.101 G nns • •  hell extractor for breakdown. W. H. 
Boller cleaner. F. C. Finch . . . . . . . . . . . . . . . . . . . . . . . . . . . 565.676 Davenport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  565.005 
Boller cleaner. steam. W. Fo.ter . . . . . . . . . . . . . . . . . . .  565.73.� Hame hOOk. adjustable. C. B. Perry . . . . . . . . . . . . . . . .  565,51'1 

:gg� ��i3��: 'll�?!W�:t.":. ����' . . �:.�:. �.�����: : 832 �:�:h
eJj.,Pg;:;��: ��d���:tt���: : : : : : : : : : :  . : : : : : : �� 

Book letterlnll and embossing pre ••• L. Bailey. . . .  Handle. See Baoket handle. 
Book marker, F. D. Ward . . . . . . . . . . . . . . .  . . . . .  . . . . . . . .  :5.8 8 Hat and coat tree. E. G. Rumford . . . . . . . . . . . . . . . . .  565.799 
BOl)k.; machine for cuttlUll Index, J. W. Yac- lIst .,zinll macbine. S. C. Palmer . . . . . . . . . . . . . . . . . . .  565.498 

lach lan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 565,551 Hay loader, Gil l i land &; Ja�k.on . . . . . . . . . . . . . . . . . . . . 565.73S Bottle. L. Do.cher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 565,534 Hay stacker. J. Mil likin .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  56C,685 

3�Ul�·fi'i"i'io�· :��gine, T:ii: Bo·otii:::::::::::::::. : m:� .:l�:���.a ��:ri:T�;,�;, �;'::t'i:��gll; . . . • • • . • • • • • • . . • • • •  565.(63 

Bottle. non.refillable. A. S. Dunn . . . . . . . . . . . . . . . . . . .  565.Wi Heel ... ompre.slng machine. C. F. Lambert . . . . . . . . 565.467 
Bottle • •• fety. T. McGmn . . . . . . . . . . . . . . . . . . . . . . . . . . .  565.?81 Hook. See Hame hook. Snap book. Whlmetree 
Bettie wasber, Hamm & Pertz . . . . . . . . . . . . . . . . . . . . . . 565.456 hook. 
Bottlp •• JUR., etc .• fa.tener for, L. D. Murphy . . . . 565,629 Hoops. macbine for tm.slnll or driving keg or 
Box. See Saud box. Wheel box. barrel. J. J. Georlle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56.S,136 Bracket. F. E. Hartzel l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  565.539 Hor.e checklnll device. F. A. Clark . . . . . . . . . • . . . . . 565.430 
G�rck:id l��"A.��.b����op����. �:.a��: . . . . . . . . . . . . . 565.'9( ���:.��:���.r;�:��l'e I�'; �it!����':;t ior: \\':ii: 565,881 

Brindle bit cheek ple�Al. F. A. Clark . . . . . . . . . . . . . . .  5fl5.432 Hackley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  565.455 

:����e.11 �.
B�I��l:I;,;Mie: : : : : : : : : : : : : : : : : : : : : : : : :  : : : �:� ��:: g1,:'g:,�j.?iI�§���clelliin:::::::::::::::::::::::: �:� Bul ldlnR constructlon, R. Walker . . . . . . . . . . . . . . . . . . 565.� Huller. See Pea huller. Burial ca.ket. adju.table, C. B. Ramsey • . . . . . . . . . .  565,565 Ice elevator, W. Louden . .  . . . . . . . . . . . . . . . . . . .  565.762 

��';l�e�, :'��e��oA�Wu'r��y . . . . . . . . . . . . . . . . . . . . . .  565.779 Ice ��rr�.��.� �.I��. �b.��.':'::�?��.��!��.'.�: �.�: 565.794 Camera. ma<{azlne. J. P. Andersen . . . . . . . . . . . . . . . . .  565,112 Ironing boald. S. M. Ford . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  565,731 
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er1�\r�U:een . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56S.M Ir���n���aJ�'c�i.I�n�en Eyck •• . . . . . . . . . . . . • • . . . . . .  565.101 
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Ladder. extension. J. A. Fisk . . . . . . . . . . . . . . . . . . . . . .  566,4.14 
Ladder, extension, B. A. Hil l . . . . . . . . . . . . . . . . . . . . . . .  565.750 
Lamp burner. J. C. Brady. . . . . . . . . . . . . . . . . . . . . . . . .  585,831 
t:!riC, ���gi:ic':";C�M�:r,�� 'k' Bart'hoiomew: : : : : : :  �:� 
L
Sifd ���

i
.��: .i.���.��.����.�� .��:��� .. �: _ ������.��. � 565,862 

Lamp SOcKet. incandescent, H. Hubben . . . . • . • • . . •  66li,Ml 
Lam

l:nd�::t�l.����i� . . �������?���: . �.�i:.� . .  � 565,576 
t:��/ H�b"":"&d,;,:a�d:';:::::::::::: ·::::::. ::. ::::: .::: ��n 
Lat.ch, sliding door, CaverDO & Fowler • • • . . . . . . . . . •  565,428 
�:��f;';!·m�cJi>in�'';�i;: bod",; . . ::: . . . .. . : .. : ... �,:� f:l:L� 
Linotype macbine, O. Mer�entbaler . . . . .  566.484. 565.486 
LInotype machine, Mer"entbaler &; �:�iem'� �t: 
Linotype mach ine, W. S. �cudder _ . . . . . . . . . . . . . . . . .  565.515 
t�':.���t::���
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Lock. See Bicycle lock. ()yl!nder lock:. Permu-
tation lock. 

tg�tt���i����i: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  m:� 
Log loader. W. A. Fletcber . . . . . . . . . . . . . . . . . . . . . . . . 565.857 
Loom clutcll operating mechanism, H. Wyman . . .  565.666 
Looms, electrically operslred Jacquard mecban-
LO���, ���·c�·i;::.f;Boperated 'ree'd 'for: 'E: 'Gates: : :  �:ffi 
Looms; electrically oll9rated sbeddlna' mectlan-

ism for. E. Gates . • . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . .  565, •• 6 
Looms, ma�netic shuttle motion for, E. Gates . . .  '. 565, 
�'!'tfg:: f���� fe'v�c:,���r&·Forre8ter.:: : : : : : :  565. 
Mason's jOinter, n. O'Brien . . . . . . . . . . . . . . . . . . . . . . . . .  784 
Massalle apparatus, J. 1'. Llndabl .  . . . . . . .  . . . . . . . . . .  475 
tl:;��rn

a
ll
k
!ri:C�i�Ce�

i
��'t�: �.��

n
���1ee: : : : : :  : : : :  565.� 

Metal band In" device. H. S. Bacon . . . . . . . . . . . . . . . . .  565.664 
Metal banding Implement. H. S. Bacon . . . . . . . . . . . .  560,663 
Metal banding Implement. A. F. Stowe. . . . . . . . .  565.71» 
Metal plate bendmg or setting apparatu •• C. 1>. 
Met��f!�[I�ii ;;'ach'liie: 'iI: ·lii.' Ciioiiar: : : : : : : : : : : : : : :  �:�J 
Milk or cream, preservinR'. F ... Caase . . . . . . . • • • . . . . .  565.837 
Milk welgblng and dlscbarglnl< macblne, Brown 

& Penn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  565.721 
Milk. welgblnl!' apparatu •• automatic, D. W. Cur-

tIS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.437 
Mill. See �'eed mill . Roil ing mIll. 
Miner's Implement. T. J. Murray . . . . . . . . . . . . . . . . . . . .  560,4!l'l 
Miter and bevel Rear wheels, machine for cutting, 

J. Buck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  565,834 
Mitering macbine. Walter &; Fowler . . . . . . . . . . . . . . . .  566,852 
'Mould. See Type mould. 
'Mop or bru.b, D. E. Hallam .. . . . . . . . . . . . . . . . . . . . . . . . . 665.588 
M u�ical instrument. electrlcalty operated string .. 
Mu:l�aITo:tru���� 'device forailjii,jiiriji .iirock� 566.739 

et wheels In, A .  Vernaz . . . . . . . . . . . . . . . . . . . . . . . . . .  5S5.fU9 
Musical tnstruments enter perforatioDa of note 

plates, meaDS for making sprocket wbeels of. 
A. Vernaz.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . .  565.650 

N"t lo.k, A. J. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56.'\.827 
N ut. lock, C. H. Crosthwaite . . . . . . . . . . . . . . . . . . . . . . . 
8�e���g��:���'ll."1�t;."v �n �PI(t�h���: :  : : : :  : : : : :  
Opora gJas •• E .  Bloch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ordnance-, hydraulic brake apparatus for, J. A. 
ore�����i':ato'::M: 'Siodilard: : : : : : . : : : : : : : : : : : . : . :  �:m 
Ore rouster. N. A. Stratton . . . . . . . . . . . . . . . . . . . . . . . . . .  565.813 Overllow t.rap. F. A. Radchtfe . . . . . . . . . . . . . . . . . . . . . . .  566,56.5 
Pan. See Vacuum pan. 
Paper machine .tutf regulator. E. Babn. . .  . . . . . . .  565.665 
�:�'i.'"u'll::��� ���rit'o�
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Pen anf! p�nci\ case. C. TOllner .. . . . . . . . . . . . . . . . . . . . . 566.nO 
Penholder, J. E. Smoot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 565.<106 
�g�'ro�:::-��yc

l
���·eJr �'. ��:�cer: : : : : : : : : : : : : : : : : :  �:� 

Plano action. S. R. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56.5.502 
Pianoforte. H. Kranlcb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  565.860 
Pick or si ml lar tool, Owen &; Birklnsbaw . . . . . . . . . .  565.789 
Pi pe, J. D. Scott . . . . . .  . . .  . .  . .  . . . .  . . .  . .  . .  . .  . .  . .  . . . .  . . . .  565.638 
Pipe cleaner. bear, J. Braun . . . . . . . . . . . . . . . . . . . . . . . . .  566,tnl 
��: ������'it�g��:�ii�r�d,:.?. �����8.���: : :  �� 
Platt support ing device. J .  Horan . . . . . . . . . . . . . . . . .  565.540 
Post. See Fence post. 
Pottery. panel <1ecnration for. W. T. Murphy . . . . .  565.778 
Press. See Baling press. 
J::'JI';,�.

g
J.h:i�

r
�u�,;e�: .�:II�� : : : : : : : : : :  : : :  : : . :  : : : :  : : :  ��:� �::'''l. �.o�Jp���f .1.�Ckl��: .�: .�p

.�
n
e
er

: : : : : : : : : : : : : :  �:� 
��:g: f��

c
:ntfo�ce;f>

i
.eJ�gg80ri: · : : :: ::: :  : : : . : : : : : Pnmplng and d ril lln� macbine. A. W. Piokering . .  

Pumping liquid. by lIuid pre.sure, apparatus for, 
L. S. Grossman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

�::'c�� ��;,
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Puzzle. H. H. Moses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
ItS

k
b��a�l.

l
flct'a�'�t; . .  ���. ���. 

b
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l:ll 'j�t"r:I g:'�o�:.��g� j?H?Wi�l':�: : : : : : : : : : : . : :  
I:ll:i���8.%ir���I�lli·Ji;,ec;.;"ft:: : : : : : : : : : : : : :  
It:H::�: :::���:g, c'ciDJ���J.WB.JriiiD : : : : : : : :  � :  : : : : :  
Railway tro�. W .  E .  Davin . . . . . .  " . . . . . . . . . . . . . . . . .  \ 
t:ll::� ��\k�

I
���!e�: i: t����iin: : : : : : : : : : : : : : : : :  �� 

Itll::�.�'ri!���ili�'c�os��::for: E: ·L·. 'LiiDib�:�: �� 
Recorder. See '.relegrapb recorder. 
Reel, See Cloth reel. 
Refllse of cities, means for treatlnl'. J . C. W. 
Re�d�::�"lran·k: c: c: CUrrie':.: : : : : : : : : : : : : : : : : : : : : : :  

565.
077 

Revolver loadlnl' gate, W. A. Richardson . . . . . . . . .  
ltf:��;ri':,!' ���in��I�"i·.'�h�d!�.����: : : : : : : : : : : : : : :  560, 
Rivet •• macblne for making .beet metal, R. H. 
RO��::�IJ'::·O·,:,; ·r088ter .

. . . . . . . . . . . . . . . . . . . . . . . . 565.855 

Rock drills. safety rotary feed for. J. G. Leyner . .  566 .47' 
mllr�:��l.

s
�� Jgg���a�n:: .�.�����.��:: : : : : : : : :  �:tn 

Rolling pm and dougb eutter. combined. W. M. 
Rot�;�ieaiii euiziii,;: sDiitli' it ·scoit'.: :  : : . :  : : : : : : : : :  �::ffl 
�:�a gg�. a�·l�:,b'!':::.

n
for 

. 
operatliiic' saiii,;: 'F: 

566.773 

Sa.:b����e:G:W: F;.rnaiil:: : : : : : : : : : : : : : : : : : : : : : : :  �.�� 
Sasb fastener. R. A. Griffin . . . . . . . . . . . . . . . . . . . . . . . . . .  665,743 
Sasb. window. Montllomery &; Rice . . . . . . . . . . . . . . . . .  566.774 
�::·o'I1�:�'!�i.fe. ta���

s
;�ft�

r
siDii;,y : : : : : : : . : : : :  �m 

Saw set. J. B. Burr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,722 
Saw stretobtnJZ' and straillhtenlDg machine, band, 

H. R. Smltb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.640 
Scale beam. W. H. Stewart . . . . . . . . . . . . . . . . . . . . . . . . .  566.519 
Scales, weighlnll and computIng. Ktllman &; 

Bratten. . . . .  . .  . .  . .  . . .  . . . .  . .  . .  . .  . . . .  . . .  . .  . .  . .  . .  . .  . . .  566,756 
Sorew cutting die, J. Hartnes .. . . . . . . . . . . . . . . . . . . . . .  566,746 
Sorew holder and driver. W. G. Staples . . . . . . . . . . . . 561;,1O! 
�:�a!���.

te
�'e<;.<'���':L,;! ·s�a��n��

d . . . . . . . . . . . . . . . . .  565,793 
Separator mecbanlsm. W. Iil. Sharpless (reissue) . 112 
SeW8!le;apparatoB for treating, O. E. Mever . . . . .  . �:t�� ::�ttri:: �: 4c:,�s: : : : :  : : : : :  : : :  : : : : : : : : : : : : :  
Sewln" macbine attacbment, H .  H .  Stratton. . . . . .  700 
Sewing macblne, buttonbole, A. IJ. Ander.on . . . . .  565.718 
Sewln� machine cabinet, Kundtz &; Ko.cb . . . . . . . . .  566,623 
Se"ln� macblne compensating bearing. W. H. 
sew��g C!�e:liine: .ira",· braid; ' Ri: wiseman: : : : : : : :  �J! 
��:��u�������-:bt...:. J. Bair . . . . . . . . . . . . . . .  566,419 
SljZD,d. See Autom.tic signal. 
Sipbon. H. Foobt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5611,729 
Skate olamplng mechani.m. E. H. Barney . . . . . . . . .  565.715 
m;-; !t��:�I�J�"o°�: · : : : : : : : : : : : : : : : · : : : : : : : : : : : : :  l::m 
��:Kk���U�;,�G.
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Speetacle or eyeglass case. W. Zoerb . . . . . . . . . . . . . . .  565,528 
�gr;:I::'Il���
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Sponge fabric and makin .. same. D. E. BaHam . . . . 565.590 
8pool holder, etc., A .  L. Perot . . . . . . . . . . . . . . . . . . . . . .  b65,561 
S
r
ool holder. A .  L. Pel'Ot . . . . . . . . . . . .  , . . . . . . . . . . . . . .  565 562 

S ave jointer. W. L. Kellol/I1 . . . . . . . . . . . . . . . . . . . . . .  �859 
8team. apparatus for utilizing exhaust. H. Ten 
St!'::;i��:;: c: 'S: :iii,riiert: : : : : : : : : : : : : : : : : : : : : : : : : :  �� 
�t:;�Mil�g �.:'tbiii6: ·F: ·x·:L80cii-Y:: : : : : : : : : : : : : ·  �:m 
�t��:·�;.?e��'fu��onakaY : : : : : : : : : : : : . : : : : · ·  . . : : : : : :  �l� 
Strainer for eaves tronebs. automatic" S. E. 
S"lre

o
h�I��.;,,

. Eiiecii-i,,' swiich': ' R;'iiway ."'·itcli: · · ·  
565.858 

Switcbbo&rQ. multiple. R. M, Andrews • . . . . . . . . . . . .  565,823 
SvrlD�e. J .  A. Malocey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,480 
��:;:.

e
·S:-'; 'J'e��t��Ot":bie: ' 

. 
':Knockdown iAliie: 565
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Table ' lmplement, G. Mes.er.mltb . . . . . . . . . . . . . . . . . .  566,51J3 
Tablet, F. A. SCh'1lldt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,611 TaU. Bee ReIlderlnll tank. 

Tank. F. H. PIIuger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.ros 
�;�I::;:fe�.rr.3�
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��\Tf:�:;o��j!�����r;f:�·.�: .�: .�: .�����: : : : :  �m 
'l'bread holder and cutter. G. H. Miller . . . . . . . . . . . .  566,7n 
�1::;i,i�I=c!i�lt;.I�· ���lij;8coiDi:i: : : : : : : : : : : : : :  �fM 
·l·ire. bicycle. R. K. Gre�lOry . . . . . . . . . . . . . . . . . . . . . . . . .  566.451 
Tire or like valve. G. H. F. Schrader .. . . . . . . . . . . . . . .  56.;,573 
Tire. vehicle wheel. H. J. Dykell . . . . . . . . . . . . . . . . . . .  566.611 
n
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Tires, manufac.turing, R . Cowen . . . . . . . . . . . . . . . . . . . .  565..854: 
TOP�'f:����I.:':.
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��f:b ���:;�� .���. �.�����.t.

I
.
-
. 565,� 

Toy, E. '1 Gibson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  065,450 
Toy. mecbanical, E. Rowe . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.570 
'l·ransplanter. H. S. Harri .. . . . . . . . . . . . . . . . . . . . . . . . . . .  566.745 
�:�:�er��� �

v
a�:t�':, ���: s�t:��. ��.��: . . . . . . . . . . .  565,m2 

Trolley wheel, J. 6. Dalley . . . . . . . . . . . . . . . . . . . . . . . . . .  566.725 
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Tub. See Batb tUb. 
Tube drawinll apparatus. C. D. Rice .. . . . . . . . . . . . . . . .  56.'>,126 
:r.���'i1!�'{v�l'I�

b
�y.'iie�:.�·. ���?���·:: : : : : : : : : : : : : : : :  �� 

'l'urret, revolvillR gOO, J. A. Deport . . . . . . . . . . . . . . . .  565,610 
Turrets, eto . support for rotary. J, A. Deport . . . .  566,003 
Type and means lor justifying same, W. S. 

Scudder . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  565.514 Type case cabinet. C. l:ltoizer . . . .  . . . . . . . . . . . . . . . . . . .  565.703 
Type justifying meobanlsm. P. T. Uodqe . . . . . . . . . .  5ti5.439 

H�: j�;!mr� 
m

�
c
'::''l.��in�· �: ���':�niiiaier' 505,749 

665.483, 566.489 
Type mou I d. I. Baa •• J r. . . .  . . .  . .  . .  . .  . .  . . .  . . . . . . . . . . .  565.661 Hg: ���l��

n
�:�?:��'tv:j���oii : : : : : : : : : : : : : : :  �:� 

���: :m:� :::��l�:: iJ. �: �':;!�.I.�: : : : : : : : : : . : : :  �:l:J 
Type writlnJZ macbtnes, etc., carriaJZe feediIUl 
um�r��?a':.��\',' J

or
b:;"d��:

r
:i;,g fo'':: c: ii�o',;;li;'-;i ' : �:ilt 

Vacullm pan. S. 8. Rowland . . . . . . . . . . . . . . . . . . . . . . . . . 565.6!l'l 
Valve, G. H. F. Schrader . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.572 
Valve. automatlo .toP. H. A. Beidler . . . . . . . . . . . . . . . 566,4U 

;:l!:.Ij.�:.m�c?j�:::=��: : : : : : : : : : : : : : : : : : : : : : : : : :  �= 
Valve, tank lIusb, T. Kruse . . . . . . . . . . . . . . . . . . . . . . . . . .  565.465 
���ra�fo�e�xte�i��t���Yeiecti-iC8X' �i. ·s: 'Cum: 565,471 
veb'f�:::.;P·a'jjU8ier:i'..: ·c:swe.;i: : : : : : : : : : : : : : : : : :  �'m 
Vessel cleaner. T. Pawlik . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.632 
Ve.sel with temperature Isolating Wall., A. Rotb-
ves������vice· tor preveniinji iiijur;: to' coliiiliiig: ii65.503 
VI.�F�H:·l�j;�

r
�:�: : : : : : : . : : : : : : : : : : : : : : : : : : : : : : : :  =:� 

Wagon brake. antomatlc. G. Lar.on . . . . . . . . . . . . . . . 565.469 
;:g�' r��"l�!�:,;l��

I
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Wasber. See Bottle wasber. 
W,..hlnll llbrou. material. machine for. W. Wat-
wa��� .

. 
8.i>iiaraiii8 io�:pro.;nriii'; 'pure: :1': McCabe:: �= 
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;:11 ��\D�i�u�p�.D:.·���iiriin: : : : : : : : : : : : : : : : : : .  �:� 
Wheel. S .... Trolley wbeel . Wind wbeel. 
��r�

l
e��:.; ����·u',je�?�I.t.� : : : : : : : : : : : : : : : : : : : : :  =:� 

Wind wbeel. J. T. bbllllng . . . . . . . . . . . . . . . . . . . . . . . . . . .  565.� 
�1��g:'ct.;a'UI:�

a
�halr:·j: ·S: ·Lyncli : : : : : : : : : : : : : : : :  J 

�1������':'i;p�r���
n
w: Ciiay,;8: : : : : : : : : : : : :  748 

Wire stretcber. E. W. �orester . . . . . . . . . . . . . . . . . . . .  566.613 
;��d':,'ri�\:':.e'?���!l:I:i':g �i ���:��8; ' c: wii� 566.821 

Wo��:��bric:i: Bi8t.i�·.: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  
Wrapping maoblne. package. Maclay &; Seaman . .  
Writlnll pnrposes, band pad for, W .  T Martin . . . .  

DESIHNS. 

�2J:!�����. ��d�r�n�·. :'����:������: : : : : : : : : : : : : . :  �:� 
Badge. F. A. DarliJIII . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,900 
���r�ak· :����,:Mtt : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 
��';ft:
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Brush bolder, r.;int. J. O. Elliston . . . . . . . . . . . . . . . . . . .  25,926 
Cbaln link

S 
P. urns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,914 

b���r!yl,;ta���"Ki;,ii ·iiMiiii.;n·. : : : : : : : : : : : : : : : : : : : : : : :  �m 
FInger rlnll, �'. J. Llngll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35.910 
�:k �o�:f:.:::�i ;iasiener.:· H: ':KemjioOii : : : : : : : : : �m 
Mirror cas'), A. J. RoHart . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,928 
Nozzle, F. I). Woodil . . . � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

,
916 

Nut 10ck, A. F. Beia"'. . . . . . . . . . . . . . . . . .  . .  . . . . . . . .  25,915 
Overall •• C. E. Lt!! ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.932 
Panel. cellinI', W. • Kinnear .. . . . . . . . . . . . . . . . .  25,924, 25,925 
Paper welgbt. H. F ... Ackerman . . . . . . . . . . . . . . . . . . . .  25,911 Ru�. J. Meri-� . . . . . .  I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.983 
Tank shield...!. G. Brown .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,921 
Toe clip; S. w. Bevin ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2li,913 
Veblcle frame. C. E. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . .  25;000 

TRa D E  M A RKS. 
Alloy for bearin". to. journals and otber me-

ohanism., Frlctlonle.s Metal Company .. . . . . . . .  28;753 
AntiseptiCS, perfumery, and other stmilar com ... 
Be:'���e:-.:i."J

t
�I�?

e
l��::

m
�:��

. WiD: ' Eibiiitg 28;
750 

Bev��:r':a��":,¥
a
:6.;{ anii oilie': .. asi'; ·p�ociuCi. 

28;74
2 

BIC��I� •• \�':!.?'H�:�7re:"&;::.
v
p"a�;��. ������� : : : :  E!:�tA 

Blc
If��·u:�����l�� ��::����: .�����. ����.��� 28.759 

Bird foods and bird requiSites. F. Kaempler . . . . . . .  28,740 
Canned and preRerved meat8 and meat products, 
Crat::�

u
�:J'

c
���f�Pl�;;rican ' 'Bisciiii ' 'and 28

,
7

39 
Manufacturing Company . . . . . . . . . . . . . . . . . . . . . . . . .  28.7!l'l 

Gas burners. Estate of T.·Clongb .. . . . . . . . . . . . . . . . . . . 28,755 
Jars and bottlell ... H. C. DII ... orth" . . ... . . . . . . . . . . . . . . .  28,735 
Kid. � Iazedp G. H. McNeely &; Company . . . . . .. . . . . . .  28;7U 
Lard. leaf. arker, Webb &; Company . . . . . . . . . . . . . . . .  28;736 
Nozzle •. • praYlng, Demlnll Company . . . . . . . . . . . . . . . .  28;756 
Paint from wood or metal, componnd for remov-
Pa��rKa�J'!,':;'1ei�':,�� :n�:,r.&: if Hurd ;\ 'Com: 28.752 
Pbf..:lceiiiicai· preparaiioii. iii caps'nie'; . "i.cbe,: 28;

7
30 

Re��3��
c
r.,:�yg�.

n
�t�::.�:::'�;;rv;,· ',;,iici' oiber 

28.7
43 

Re��d'i'!,�
e
;O�w�m�:

s
3l!.,ii8es: G: 'X: siiD'8r,C : : :  E!:�� 

Remedy for certain named diseases, H. C. Lemke. 28;745 Rllbber Roods. fo.sll eartb used In the mannfao-
sar���:s�

f
E�R�,htJ��� .&. ����� : : : : : : : : : : : : : : : : : �:� 

Sewin� silk and twl.t. Lesber. Whitman & Com-
Sblr.,

n
�iiiiio .. iiliig· ·coiDPO.Woii • .  to': . iioiioiD. · oi 28.73'l 

ShoS;:I".: :::3 �f:,','ffat;l:j,����:�wyo·,;;lnjisiiovei 
28;

761 

RIl"::!�d jioOds 'of' iik. 'chamctiir: Lesiier; wliit; 28.7f1l 

Spe��s�If.°I'�":.r.o·& soii.: : · : : : : : : : : : : : : : : : : : : : : : : :  E!:fn 
Tootb wlIIlbes. I' .. rl'les abd antlferments for tbe 

�:�:s.o�.ftg
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PRINTS. 
.. New Era," United State. Playing Card Company . . . .  23 

A p rh l t f' d  � n p T  ·of the 8
r.:i

'0C8uon and dra,winp: of 
r:!�.r.r�y����:'�me��

I
�;h':,"� "f.�J"t�r: �:lJ:1�� 

�� Cr�!8pa����er.�.f.I"::� .::�:bt� n���:"2 
n
r':,�

b
� 

BroadwaY, New York. Special ratea'trm be lliven wbere 
a lanre nnmber of coplell are de.fred at ODe time. 

( � n n n d i R n  p n t" o u t !li  may DOW be obtamed. bv - tne iL 
ventors fnr any of tbe InventloDll named In tbe fu-e­
lIoing list. provided they are simple. at a 'lOst of "0 eacb. 
If oompllcated the cost will be a little more. �or full 
in.tructlons address Munn & ,�o .• 961 Kro&d .... ay. �e" 
[ oft. Qtbor forel(rn pat.ante lII"y alII<) � obtained. 

O lt lJ l N A R  Y R A T ES. 
I n "l lI .  P D.-e. each i n . e r d o ll - - .,.:; eent . •  n I I n f'  
n n el, P all e .  p n e h  i ll Jll f! r r i n n  - • - - 10 1 . 0 0  n l i n t'  

H� �tes� ��,ft�ed�f Adv ... u"." .... ts, Special and 

The above are cnar�es per 8.Ila.te Ilne-abotlt eight 
lIVonia per Hne. 'J'his notice shows the widtb of the one. 
rod ts set in uate typ�. w,n.ravtnil8 may head adver­
tisemenLB at t.be same rate per wral,e line. bv measure-
���tve� ��
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morniDlZ" LO appear In the 1 0 1 10\19'1"02' week's iS811E;.. . 

W09tPan��P.!�e���S 
time and money by using our 

PovrerJDacnlQerg 
SEND FOR CATALOG UES­

A -Wood-working Maohinery. 
B-Lathes, etc. 

SEltEC.A FALLS :MFG. COMPAn. 
695 Water St •• Seneca FallS. N. Y. 

AMERICAN PATENTS. - AN INTER-
estinJZ nnd valuable table 8howin� the number of pal.ents 
�rH.nted tOT the various subjects upon which p£>tition� 
.have heen filed �rom the be�inninll down TO December 
31. 189i. C�ntamed m PCI E :\ T I FIC AMJ UUCA � Scp. 
PJ:E" II�T. No. 1 00�. Priee 10 cents. To be bad III 
thiS office and from al l newl!Idealers 

. P O W E R  & FOOT I SHAPERS .P LANERS .DR I L LS 
� AT H E S.  �rf�lrlp�,�gP 2:!;rllIJ�ul���� 
SEBASTIAN L AT H E  CO. 120 CULVERT !IT. C INC INNAT I. O .  

The Curtis Patent 
Damper RegUlator 

1. the cbeape.t and most reliable. 'rhe only 
r6llulator fOlaranteed to cban�e direction on a 
variatIOn of � of pound steam preRsure. It 
will control any damper. 

pr Send for circular S. n. 
D' ESTE Ie. S E E LEY CO. 

29  to 33 HAVERHILL STREET, BOSTON 
TRANSITS AND LEVELING INSTRUMENTS. 

�l'i\EELD POC K E T  L EV E LS 

Sizell, � and 3� Inches. PrIces, 40 and 50 cents. 
FO'/' Book on the Level. 

C. F. RICHA R D SON & SON, 
I'. ( t .  Box 9"". ATH OL, MASS., U. S. A .  

For an o o mmon  
busbed BLOCKS 
Inorease. tbe life 
threefold. the cost 
but 10 per cent. 

A Book on Tackle 
BIockBFru. 
Bosto n & Lockport 
U3 c��c;):e�cYai St .. 

Boston. Mass. lIT Order Star Brand. 

Drop Forging Plants 
for B IOY OLE work. 

Will quote on complete Plants, Dies, and 
Tools. pr Send fO'l' cataloque D. F. 

The B i l l i ngs & Spencer 00. 
CONN. U .  S.  A. 

Emery Grinding Mach inery 
Diamond Face 
Grinding Machine 

w�::�::.J
l
o ���dl� 

stock I. to be removed, and 
a lIat face Is requlred. 

pr Book 15 Fru. 

DIAMOND MACHINE CO., Box 88Ii, Providence, R. I· 

R ivet Machinery 
Single Stroke Solid Die 

FIVE SIZES 

Double Stroke Solid Die 
FIVE SIZES 

Single Stroke Open Die 
FOUR 8IZES 

THE E. I. MANVILLE MACH, CO. 
P. O. Box 64, WATERBURY, CONN. 

FIN EST AN D FASTEST----

�E RIVETT LATHE 
''W!!!!!r Faneuil Watch Tool 00. 

� Boston, Mass., U. S.A. 

W
lt
�I��::'�o��'fo

e�t!::'o:��M,'��l:':�gn�UCI< 

NEW TOOLS • • •  N EW CATAI ,OG UE, 1896 110 YOUR OWN �
a
;:e;n�':r.iJ'::"to� PRnTTIVG others '.Type-settlng 

ll' l' easy. PrInted roles 
til. PRESS fOr Write for catalojZDe, 
cards circulars &0 presses type, cards, 
Pres. for print!ng etcit to fact0

';l' 
a .mall naper. f(O. ���Xen. �onn 

"My Well and what came out of it." 
A story by the novelist Frank R. Stockton. 

"Your Well and what will come out of ft." 
By tbe 

Pohle Air Lift Pump 
Bulletin. to tell yon will be Bent on application. 

The I ngersol l -Sera:eant Dr i l l  00. 
Havemeyer Building, 26 CortTandt Street, New York. 

LAT H E S  
FOR 

C U N S M ITHS, TOOL 
M A K ERS,  E X PERI­
M E NTAL A N D  R EPAIR 
WORK, ETC. 

Send JIYf' II/us. Catalog. -�J��!���I�� W. F. & I no .  Barnes Co.  
19!19 Ruby Street, 

ROCKFORD, ILL. 

• •  T H E  MASON • •  

prt$$Urt RtQUlator 
For Steam, Water and Air. 

Accurate and reliable. 
pr Stmd for catalogue No. 10 • .  

THE Il ( A � O N  R EGULATO R CO., 
" Oliver St., Booton, U. S. A. 

Experimental & M odel Work 
E. v. BAILLARD, 106 Liberty Street. N. V 

�.W6 '�1JaOB!!�.� 
a'�" . f.C.O"�ru'IItf�· 

ESTlMATES lurnlshed lorCOMPLETECRUSH ING PLAN-IS 
::nufacture MIN ING MACH INERY ��:��i�tlOn. 
Sates Iron Works. DepL C. 650 Elston Av. Chicago.1II 
ACETYLENE APPARATUS. -ACETY-
lene number of the 8CIESTIl!"IC AM EIUCAN SUPPLE­
MENT. describinJi(. with fu l l  i l l u strations. the most 
recent. 8imple, or home made and commerciatapparHtus 
for Ileneratm", acetylene on the IHrJZe and small scale. 
1.'he Ilas 88 made for and used by the mJCToscopist and 
8tudent ; its use in the matzic lantern. 'l'be new French 
table lamp making its own acetylene. Contai ned in SCIENTIFIC AM ERICAN SUPPLEllENT, No. 1 0 1> " .  
Price 1 0  cent!. To be .had at office. ='COME � t! AKERS. 

D .OC" SR5iftEAVIEST DUTY. 
� � 1.1GHTEST 'I'HRDST. 
ONLY ADJUSTABLE CRUSHER MADL 

SPECIALLY AOAPTE9..�gR�tEt2� 
PERtQR�I!D7SD������lJtINJ����������Y. FRISERl CHALMERS. CHICAGO. ILL. U.S.A. 

GALVANIZED IRON. 
The be.t i. Apollo. Soft. uniform. workable. Roil­

ed jn.t right ; no bnckHllg ; perfectly tlat. 
The worker i. at his be.t witb it. Takes less time 

be.ide •. 
Every .heet and part of a sheet guaranteed. Which 

means : Retnrn for any defect whatever. 
Apollo Iron and Steel Company. 

Pithburg, Pa. 

Experimental Science 
BY 

OEO. M. HOPKINS. 
Seventeenth Ed ition. 

REVISED AND ENLARGED. 

840 pages, 782 fine cuts, substantially and 
beautifully bound. Price in cloth, by mail, 
$4. Half morocco. $5. 

This splendid work is up to the times. 
It gives young and old something worthy of 
thought. It has influenced thousands of 
men in the choice of a career. It will give 
anyone, young or old. information that will 
enable him to comprehend the great im­
provements of the day. It furnishes sug· 
gestions for hours of instructive recreation. 

Send for iIInstrated circular and 

complete table of cnntents. • • •  

MUNN & CO. ,  Publishers, 
Office of the • • • 

SCIENTIFIC AMERICAN, 

m�OADW AY, NEW YORK. 

© 1896 SCIENTIFIC AMERICAN, INC.



AUGUST 29, 1 896.] 

Mechanics ; Mechan i· 
cal and Architectural 

To Electrical 

Drawin g ;  Plumbing ; n ........ .  . 

. . . .  Work. '5, 
Machinists, Minen, 
PI umbers, Civil Engi· 
neers, Dra.ughtsmen. 
Carpenters, Steam En .. 
gineaTs, Steam Fitters. 
Re/uence.. Fr� ...{1>-

ArchitE'cture: Mining; 
Civil Engineering in 
all Branches: Steam 
Engineering (Stat'y.,  
Loco. and Marine). 

The Inwn.tlona. 
Correspoadenee Sebooll 

&rui/ar Gir­(.'ular, Stating Subject you_ to13h to Study. 
B D4�, 8eraatoa, Pa. 

T H E  B L I SS 

S(bOOI of €1�(trici1Y 
Bl iss Building,  WAS H I N GTON , D. C. 

The only In�titution teaching practical Electrical En­
gineermg exclu.ively. Laboratory eq u ipment excel. 
rent. lri,truction the best. Catalog on application. 

VANDUZEN S�FtTM PUMP 
THE BEST II  THE WOIILD. 

Pllmps Any Kind of Liquid. 
in Order. nlTlr 010,. DOl' 
EVlry Pllmp Guarant •• d. 

�"---U� BIZEB.--
""' .• _." ,:"" . . _.,." p.r Hour. Addr ... 

DORMAR'S 
VULGANIZERS 

are u sed all oyer the world.  
Exclusive Manufacturers of Steam Ma­cblnes tor Rubber Stamps. We also make Dry Heat Vulcanizers. Complete outtlts 

from $lo.to fl.!XXl. A 11 Stamp and Stencil Tools and Suppl1es. Br .... and Steel Dies 
for all purposes. 8r 818, EngraVIng and -'�I��t Die Sinking of all kInds. Established 1800 . .. 

IT Send. jOf' Oaf4kH}1uB. 
'I'H E  J. F. W. DOHMA N CO. 1 2 1  E. Fav e t t e  �t., Bnhlmore, Md., U. S. A. 

This SCR EW CUTTI N G  LATHE 
(cnts Rlgbt and Left threads) 

6 inch 4-jaw Chuck=iaws re­
versibkt 6 Lathe T 0015, Set 
Twist Drills, $69·85· 11111 ..... --.111 lIlUll. Catalogue of Tools for stamp. 

F R E D  FRASSE CO. 
2 1  Warren Street, N e w  York 

BUy T E L E P KO N ES 
That Are Good--Not Cheap Things 
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speak blgb ly for the " Western II put In place of I'l. 
Tbe Mutual Telepbone Co., Petersburg, Va., cbanlled 

:oo
����;re����t�1.�lpment and now are bappy with 8 

WESTERN TELEPHONE CONSTRUCTION CO. 
260 South Cl i nton Street, Ch icago 

The Largest Manufacturers of Teltph<mes in the U. S. 

ELECTRO - CHEMISTRY, RECENT AD-
v"no�s ln.-By J. W. Ricbards, A.C., Pb.D. A very ex· 
�:c

u
:��r; ��� i�\��:Si�r�t�������t���g:�fn�:e\����� 

prosecutinll work in the domain of electro-chemI8try. Conta ined in SCIESTII'IC A M K I-HCAN � U P PI.KMRNT, 
No •. 1 0 1 4.  nnd 1 0 1 ;} .  Prioe 10 cento eacb. 1.'0 be bad at this office and from all new .. dealera. 

ARMSTRONG 'S  * P I PE * T H R EADING 
- A S'l) -

CUTT I N G-OFF MAC H I N ES 
Both Hand and Power. Sizes 1 to 6 Inches. 
Water. Gas. and Steam Fit­ters' Tools. Hinged Pipe Vises, Pipe Cutters. ;:,tflCk.3 and Lhe. 

uni /'erl'll l lu  Ilcknowlniaed to be 
THE BEST • ....-.send for cattd()g. 

r�"V>llli,jjjli:": . 
THEl:�I��1����, 't:��·n?O

. 

The Van 
Universal 

Norman ___ mL 

Bench Lathe. 

• 
A Latbe, Mi l ling MachIne. 
�cl'ew Cutter and Universal 
Grinder in one tool. The 
best. tool made for all kinds . of smali work. Made by 

- Waltham Watoh Tool 00., 
SPHINGFIEU). M A SS. 

ITSend. Jor Calalorrut. 

-WELL DRI LLING MACHINERl 
MANUFA C T U RED ISV 

WILLIAMS BROTH ERS. 
ITHACA. N.V. 

.. 1111 ••• T"n OR ON SI LLS. FOR 
OR SHALLOW WRL5, WITH) 

5TEAM OR HORSE POWER 
5ENO ,.OR C ATA LOGl U &  

--:::;;;o;ai!jg ..... DDAIDS WIWAM5 BRO!LITHACA.&tI 
T H E MODERN ICE YACHT. - BY 
Geo. W. Polk:. A new and valuable paper. containing 
full, practical directions and speCifications for tbe con­
struction of the fastest and best kinds of Ice Yachts of the latest. most approved for�s. 11 lu�trated with en­
tlraViml8 drawn to sca le. sbowtng the form. pOSit ion, and arranQ"err..ent of all the parts. Contained in SCII:N­
TI.,IC A M RRICA N SU PPLJr.M II:NT, No. 624. Price 10 �en t 8. rl'o be hnd at thi� office and of al l newsdealers. 

Tho TYDowritor 
EXCHANGE, 

H" "Barc\ay St. ,  New York, 

1 5 6  Adams St. , Ch icago. 

38 Court Sq. ,  Boston .  

8 1 8  Wyandotte Street, Kansas City, Mo, 
We will save you from 10 to _lIIIJ>er cent. on TTJ!8wrlt.erll 
Of aU wak'" W" Send !Of' CatalOflUt. 

RO C K MF
8SlteLSLt ?srlT�'!.oerSNKEn

os
w
.nCHE�;:·��:���;.·· 

Orlnd.5 Everytbln�. 
Diamond Hardno ... 

EMERY 
a:r' Send !Of' c'rcular. 

Fit any M i l l  Frame. 
STAY SHARP. 

Sturtevant Mi l l  00. 
NO PICKINO. 

FU LL COLLEGE COURSE IN CHEMISTRY. 
An article entitled " Chemistry as a General Educa­

tiOn," a special Circular of tbe new Conrse In Practical 
Cbemlstry and a Catalogue of tbe Polytecbnlc Institute 
(chartered 88 a College in 18001 sent on �pllcatlon to 
Profe.sor PE1.'ER T. AUSTEN, Polytechnic Institute, 
99 Llvlngston)ltreet, BROOKLYN, N. Y. 

S I NTZ GAS ENG INE  CO .  
GRAND RAPIDS, MlaB., 

u. S. A. 
Manufacturers of the S i U f Z  �. n .  
l i '' 'Ul I' )' n n d  lU Il.I'i . .  t' ' . U M  and 
( . n.",u l i u l" �.lI aI lU· K.  EsJDeciallY 
t�:g�.forR�:

t�i�
d 
m.J.".:1�; 

tnred or natnral 1188 - Boats and 
lanncbes. Prices within the reach 
of all. W" Send 10f' eatalogu.t,. 

lleJ:tlon this paper. 

THE BACKUS CAS ENCIN E 
r�'!'J'��� �� �!.!��r�'g.8,� ... "'I!I��.-' fer to customers wbo first tried otber makes tbat .. ere tallnres and tben 
purcbased tbe Baclrns. W" Send fOf' Oatalogue. 
Chicago Water Motor and 
Fan Co. 1 7 1 - 1 73 Lake 
Street, Ch icago, 1 1 1 .  

NOTICE-No cataloglus 
mailed unless t/OU state 
what lIOU wantito drlvt. . 
BOSTON ELECTRIO RAILWAY BUB-
way.-Descrlptlon of a new subway system under certain !ltreet!l of BOKton, by mpan!IJ of which the electric cars 
will be diverted from the 8urface of the streets on �ome of the heaviest l i ne. of travel. With 8 i l l ustration •• Contftined in �CIENTIFIC A MERICAN SUPPLBMlCNT. No. 
1 11 1 '. Price 10 cent •• 1.'0 be bad at this omce and from a l l  newBdea.lers. 

S'T A TI O N ARY 
a n d  M A R I N E .  

W,,'v''''''in'' '' ls tbe only re­
Gas Enldne on 

...:, -':'C��.LC::.�'-.':' tbe lightest en-Requires no 
----·;:����'Nd� �����taet.&� 

N O LV E R I N E  MOTOR WORKS . 
12 Barnn 8treel. CRAND RAPIDS, M I C H .  

ELECTRICAL SUPPLIES 
and A P P ARA TUS of every description at MAN U­
FACTURKllS' PRICES. We make a ,"peclal t ,· 
of W .. rk for A mateurs. W" Get our prices. 

C J . Y JI ER & HI!:ILMAN .  Readinll. Pa. 

A .• FIBEI 
.tl ll l l ll l a C 1 1J 1·)" Jt;""r n b l i !Oi h l' cl J 1 ti l .  

L E I\D PENCILS, OOLORIlID PENCILS, IolLATE 
PENCILS, WiUTING SLATES. STEEL PENS, GOLD 
PENS. DIKS, PENf'IL CASES IN SILVER AND IN 
GOLD, STA1.'IONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, N ew York, N . Y. 

Manufactory Establ i s h e d  1 '61. 

Boston, Mass. 

TH�I'b!!'!!�!h !�!r��as ���!�E 
Tbe new VIClor Vnpor .;1I1li lie Is tbe resdJt of more than 10 years' expe

K
nce and 

Erogress ln tbls lin . Utilizes 
�rt:

o
�� sf�t v.:::ly:::, 

creased from 60 to 00%. Send stamp for catalogue and 
state size needed. 

THO MAS KANE " CO. 
64-66 Wabash .A ve., Chicago 

ICE-BOA'l'S-'l'HEIR CONS'l' R U C'l' l O N  
and Manlillement. With working drawings. details, and 
��

e
!l��

i
�gt�d::. 

f
�lew:��ibP:���V;�:8s�l;g���t�:g�a�! 

used on the Hudson river in winter. By H. A. Horsfal l. 
M .E. CODtained in SCII:NTJ.I'IC A M E RI C A N  S UPPLE. 
MENT. t .  The same number ahto contains the rules and re�ulations for the formation of ice-boat cl ubs. tbe sai l .. 
lnR" and man8lil'ement of ice-boRu. Price 10 cents. 

lll ari n e  Vapor Enilino V ... .I e1'80y City. !t. J .  

CROOKES TUBES AND ROENTGEN'S 
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about Crookes tubes. SCIENTIJ'IC A MERICAN SUPPLE-

;���.:;c\: \�k'o� ''l;:J���·0\'1�·1!f,U·. lt1''��I�o S("llCNTI"'C A M ERICAN. Nos. '7, S, 1 0  and ,) 4., vol. 74. 
'l.'he8e proful'ely i l lu!ltrated SUPPLEMENTS contain a 
most p.xhalll!ttve seriP!I of arttclee on Crookes tubes and 
��e f��1��i���i�8 �������,e�;��h f:Ct�;';:,���i:i�:

n
���� tul ly the experiment!! which ltO exoited the world, and 

which are now aga.in exciting attention tn connection with Roentgen's pbOLOll1'llpby. Price 10 cents eacb 
To be had at thls Office and from all newsdealers. 

1 CO I:'l !!r��!�1!l!t!I������ q;: J f)eut �Itdlnll Form er. Ani. TOWERS AND TANKS ".". - A c:;) ,... I cles made from coil of round. 

.". .... � ::�.:� 1���'�rgu�lre, same as PATENT SECTI ONAL 

- G.D � e�����r�lre GOOd8 fnrnl.b. ALL IRON TOWERS 9 - 1  � BLAKE & J O H NSON , 
� - P. O. Box 'U �aterbury, 

Conn..  . �  • ..\ .  
of 4 and 1 2  Column., 

for Wa�:d ����'iac��W:8. 
Towns. 

PORTABLE SINGLE RAIL SURF ACE PLAIN ,  ALL WOOD TOWERS 
Railway. -Details of construction and descripti 'm of ELEVATED TAN KS 
rolHng stock of a new 8ystem of portable rai lway which 
may be laid Ulc.0n ground that hU!I received no special 
��<;::�f��Ig?n s

O
f,��

sTm����itlcTI1
t
�u�p��':J����'W�: 

1 0 1 4. . Price !O cents. To be hud lit tbis office alrd from 
a.1I newsdealers. 

for Antomatlc Fire Sprinkler Plants 
Mannfacturers of 

IRON an d STE.: I .  TANKS. 

Louisiana Red Cypress Wood Tanks 
a Specialty. 

W. E. OALDWELL 00., 
2 1 9  E .  M a i n  Street, 

LOU ISVILLE, KY., U. S.  A. 

OA.:EE..E lIJasIly removed without 

S ·  .

. 

B -k C I •• 1 �reaklng. Perfection tlDS re-
Clentlfl C !!!. ata ogue I Ii ri*h7*C;�w���irn� 

(Jata!. hu.. Agents .. anted. 
ItECEN T I . Y  PUBI,ISHBD. 

Onr N ew �atalogue contalnlDll: over 100 P81188, includ­
ing works on more tban fifty different snbJects. Will 
be mailed tree to any address on application. 
�I U N N  &: (;0 . . Publish,,", SC""NTI�IC AMERICAN, 

: un n .. o n d w nJ" .  S .· ... Y 01'k 

G. A. R. NATIONAL ENCAMPMENT, 
S T. P A U L. 

The B. 4; O. R.B. will sell tickets from aU points on 
Its lines east of tbe Ohio River to St. Paul at one single 
fare for the round trip, good for all tralno, AnllUBt 29tb, 
OOtb and 31st, valid for return pasl!8ge until September 
16th, wltb tbe priVilege of an additional extelll1lon until 
September OOtb by depooltlng ticket with Joint Agent. 

The Rate from Pblladelphla will be . • • . . . • . t26.oo 
.. " .. Baltimore II 25.00 

Washington 26.00 
.. Lexington 24.16 
.. Cnm berland 23.00 
.. Gratton 21.00 

And correspondingly low rates from other station .. 
Tickets will al.o be placed on sale at ,the offioee of aU 
connectlnll llnes. 

Tbe B. 4; O. m8lntatns .. donble dally oerVice of 
tbrongb solid vestibule trains between the East anG 
Cblcago. with PnUman sleeping and dtnlng ..... at­
tacbed. 

G. A. B. Veterans win remember that all B. 4; O. 
·tralns rnn via W .... blngton, Harper's Ferry and the 
Potomac Valle,.. 

RICHARDSON MF(;. CO., 9tb St .. Bath. !t. Y. 

THE SUBMERGED PIPE LINE ACROSS 
tbe Wil lnmette River at Portland. Orellon.-By F_ Rnd 
A. S. Rlffie. Descrip' ion of a l ine of 28-incb cast Iron 
:rr���:����ig:81:OO:���l:l���0�uo:P��tb��llJl�ep�r�: land with pure water from Bull Run. a mountain etream 
thlrry m i les distant. Witb 18 Illustrations. Contained 
in SCI ENTI FIC AM ERICAN SUPPLliMENT, Nos. 1 0 1 9  
a1ll1 ) 1I�41. Price 10 cents eacb. To be bad at this oftlce Rnd from alJ new.dealer!l. 

ACETYLENE GAS AND CARBIDE OF 
Valelnm.-A I I  Hbout the new t 1 1uminllt lt. i ts Q U lI l i t i cs, 
chemistry. presBure ot l iquefact ion, its prolHlble futl1 re. experiments performed with it. A m08t vH.luuble serips of art iCles, /li ving In complete form the JnlrticuhlTs of 
this �ul.lject. A pparatus for making the jla8. ContH i ned 
In SCII"'TI FIC" A M ERICA N SUPPLliM ENT, Nos. Oil!'. 
1 004., 1 0 0',  1 0 1 � ,  1 0 1 4., l Ol ;} ,  1 0 1 1; .  l O��. 
l 1l3;} and 1 03S. l.'be most recent apparatno of SHU· 
r�

e 
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cents each. To be had at thi8 office and from ull news­
doulers. 

F O R  SA LE-A Valuable Honsehoid Artlcl�tent applied for. Address W. H. SHUMWAY, Berlin, Conn. 

I C E  M ..\ ( " H I S E" .  ( " " 1' I I MN E " I< I "eM.  I I I· p w .· I·.'  
a n d  Buu ler!il'  !ll ncbi n eI'Y . THE VILTER 
MFlJ. CO., t!99 Clinton Street. Milwaukee, Wis. 

NOV ELTY S IGNS !f��t�;Wli�'1�s;IU;��gr, 
160 per cent protlt. Great sellers. Catalogue free. eam­
pies lOc. V a l .  Sch1'(' i e l',  llifr.,  il l i l w n u kee, Wh. 

.��" Bf.5T DRYING MAC H INES fOR GRAiN ,  �>. . _ jn �AND CLAYS r E R T l L l l f. R S  (.RE.£.N C OF F E E - WET S H D ., p  �� 1 5  Y E. ARS  I N  OPERA' 1 0 N  SlND  FOR. 6�!' l L LT o CATALOGUl � S . I:.  VII O R. R. I:. L L. . HANN I SA L. . M I � 5 0 U R I  

F O R  SAL E��� l�e77 ��':,�::'t��b�IYri1:i � In: and ontlet !/44ji In. diameter. Witb pulley, etc., 
complete. Eclipse Printing Ink Co., Ltd .• Franklin, Pa. 

B U C K  � BR OS. 
CAS.r � STEE:L 

DRAUIHTINI o r l" U R V EYING fB 11 l<lt t 
bv I11 R I I .  Earn WI to ,100 a month. PosltlOlll1 secnred. 20. stamp for cat .... 

logue. Bl ack Cor. School, PR t e 1'Soll .  N. J .  

P!:: ter copies. Suited to an batb or wringer. 
�UDDt:[D Copylnll Cloths make sharp, clean cut let-

�I;tI 3,000 doz. sold. 2 for trial. 100. postpaid. 12 
. .. n In a box, '1.00. R. Spnrgln, Sta. 0, Cblcago 

THE DURANT COUNTING MACHI NES 
__ ,R,�eIVE"1. t�:lN�e

;�tward 
tor catalogue to 

• )) U R A N T. Milwaukee. Wis. 

Twelfth EdUUm. Now Beady. 

THE SCIENTIFIO AMERIOAN 
CYC LO P E D I A  O F  

Receipts, Notes and Queries 
1 2 ,500 R ECEIPTS. 708 PAGES. 

Price, $ 6.00 I n  Cloth ; $6.00 I n  Sheep ; $6.60 In  Half 
Morocco, Postpaid. TH IS  great  

work has now 
I;leen on the mar­
ket for nearly 
six years, and 
tbedemand forit 
has been so great 
that twelve edi­
tions have been 
called for. 

I t is entirely 
distinctfrom the 
ordinary recei pt 
book In being 
tboroughly up 
to date. 

The work may 
be regarded 88 
the product of 
the studies and 
p r a c t i c al ex­
perience of the 
ablest chemists 
and workers in 
all parts of the 
world ; tbe information !riven being of the highest 
value. arran,ed and condensed in concise form. 
convenient for ready use. Almost every inquiry 
that can be thoul<ht of. relating to formu'RJ used 
I n  the various manufacturing industries, will here 
be found answered. 

Those who are engaged in almost any branch 
of industry will find in this book much that 
is of practical value in thpir respf'ctive call­
inp:s. Tbose who are in search of indepe ndcnt 
business or employment, rplatmg to the home 
manufacture of salable articles. will find in it 
hundreds of most excellent suggestions. .,.. Send for de8erlptive circular. 

MUNN & CO., Publishers, 
361 Broadway, New York. 

© 1896 SCIENTIFIC AMERICAN, INC.



�i)perti.gemenh;. 
(I It Il I S A R Y  R A TES. 

I n si d e  P lI.ae. each i ll !ile r r i o n  • • .,. :J  c e n t R  a l i n e  
n n c l� !' nae.  e nch i ll !Ol e l' [ i on • • • S1 .00 II. l i n e  

17"' For some classes oj- ,AdJvertfsements, Special and 
Riaher rates are required. ' 

l.'be ab0ve are cbarg'es per 8&'8te line - about eight 
words per line. This notice shows tbe width of the line, 
and is Bet in �ate ty:,e. En�avings may head sc:!ver ... 
t i sements at tlie same rate per RJlste iine. by measure­
ment, as the letter press Adverti3ements must, be 
re�eived at Publication Office as ear]y as 1'�"hur8da.y 
marn inll to appear in the folloWinll week's issue. 

(rlbUnt � BICYdt 
Tested and True. 

The EnsieMl R U ll n l n a- Wheel I II the WOl·I d. 

IT Send for Catalogue. THE BLAOK MFG,  00 . ,  ERIE , PA, 
THE BICYCLE : ITS INFL UENCE IN 
H ealt h and D isease.-By G. M. Hammond. M.D. A "al-
haU�t i�·e1yi t;�tedi lt·�tPJ1°ffieirr6i ftlQ.�nkhitl'A�W8ln l� :e"1: 
'J.1 h e  use of the cycle by persons in health. 2. T h e  use of 
the cycle by persons disea5!�d.  ConttLlDed in S C I EXTI fo' I C  
f�'��t��N,.t ig,��J��·a�� :O� �U��wsa:!f:r!? cents. 

TH E  CYCLE SADDLE 

for Ladies' use. Broad and comfortable, and guaran .. 
teed to hold Its shape, Most sensible and serviceable 
Saddle in the market. Twenty years' experience In 
working leather enables us to make good this claim. 

A LL  ST Y LES H 1<� 1\i T LEMEN' S SA I I H I.ES 
also. Ask for the �, If  your dealer will not sup­
ply you, we will �epatd. on receipt of price : 
Ladies', $4000; Gentlemen's, $3,50. F'uh'nfshed with clip tor l' or L seat post. 

TH£ DUOlIlD SADD1..E RY- CO .• Syracuse, N, Y .  

MR. BOOKKEEPER. 
do you know wha.t the Comp. 

tometer is ' It costs you nothing �� ���tO��� Itai:!�:elft y��u��: 
accuracy, is twice as rapid as the 
best accounta.nt and relieves all 
nel"TOUS and mental strain. 

Write for Pamphlet • .  
FELT .. TAR RANT MFG C O .  

.. 2-SS ILLINOla S T  • •  CHICAGO. 
AUTOMOBILE C A R R I A G E S : THE 
Pari�- Bordeftli x ·  Paris Race of.-Brief account of t h e  
per formance o f  t.he vehicles t h a t  ol)tained the prizes in 
I he com oetiUoll instituted b y  the Petit J o urnal.  'V ith 9 i l l u strations. Contamed i n  SCI ENTIFIC A M EHICAN 
S lT P P L E M ENT. No. 1 O�3. Price 10 cents. 1.'0 be had at 
t h i � . ()ffice and from .-ll newsdealers. 

J ESSO P'S ST E E LTHB\Vr 
F O R  T O O L S .  S AW S  [ TC,  

W'" J E S SOP & S O N S  t.: E  91 JOHN S T.  NEW Y O R K  

The 
American 
Bel l Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Com pan y own s Letters-

to E m i le B erli n e r  � o y e m -

ber 1 7 , 1 89 1 ,  for a combi ned 
Telegra ph and Telep h rme, 
covering all forms of 

M icro phone Tran smit ters 

or contact Telephones. 

J t itutif it  �tUttita-u. 

THE HARTFORD, No. 2 
Has an Automatic Platen Lift 
An Automatic Switch for ribbon movement. feeding both ways 
Automatic Lever Locks 
Alignment that is positively permanent 
Compared with the Hartforc4 no other machine is up-to-date 

We solicit cash trade and can give such customers A GAI N OF 
50% over what is offered by competing houses in our line 
TH E HARTFORD TY PEWRIT E R  CO. , 1 LAUREL ST. , HARTFORD, CONN. , 

AGENTS WANTED Fol\ FINE TOOLS IN EV[RYSHOP. 
14 CAT:��Tmll (j.H.BESLY &. (;0. 

'AND AGENCY. CHICAGO, I LL.U.S.A.-
D I XO N 'S Write the Sm .... thest Rnd 

Last til e 1�on ge8t. 
American G raphite Mention SCIENTIFIC AMERICAN 

� � N e l L  5 ;;;,�ti'td�ul,�ePrb':·�;;;ey�mpleS 
JOS .  DIXON CRUCI BLE C O . ,  J ERSEY CITY,  N. J ,  

Bristol 's  Patent Steel Belt Lacing.  
��3 :�r

l
e::rf��t

ea
���t 

Fastening for all kInds .. �fes b
s�:nf,:

ee. 
Sam-

The Br isto l  Co.  

POP[ MANUfAUIJRlN6 (0. 
HARTFORD,(ONN. 

'- IIlVE YOU aOT O U R  CAT-
ALOGUE L FOR 1 898 OF. 

CAS AND CASOLINE STAT IONARY E N G I N ES 
CASOLI N E  T RACTION E N G I N ES 

COMBINED E N G I N E S  A N D  P U M PS 
CASOLINE PORTABLE E N G I N ES 

USED ANY P LACE 
BY ANY ONE 
FOR ANY PURPOSE 

CHARTER GAS ENG I N E  CO" Box 1 4B,  Sterl ing,  I I I .  

PRE I STMAN S A F ETY O I L  
U,A thoroughlU successful commercia! En­

aine usina a Sale Oil!'-Franklin Institute 
No Extra Insurance, No 

�t,:j�!J,i�
o 

S��:; �cg,�;.\�':.t 
and Convenient. Chosen by 
Nine Governments. Used for 
nearly every purpose. 
P R E I S T MA N  & C O , . l ncorp'd, 
:l 3 0  Hours" H l dg.,  P H I LA D E l. P H I A ,  PA . 

HALF A CEN T U RY OF CYCLE8.-AN 
interestinll h istory of the cycle from its origin up to the 
pre.sent t ime. 'l' he first crank�dri ven bicycle. The 
. , bone .. shnker " and its SUCCeSM)l·S. 'l'he tricyc1 e. The 
modern wheel.  Cycl e bui ldinll a science. POin.ts of iru­
I!!:.0 \" ement. T h e  pneumat i c  tire. A hand and fO. ot cycle. 
With 9 illustratIons. Contained in SCIENTIFlC AMERI-
CAN SUPPLEMENT, No. 1 0  I � . Price 10 cents. To be 
bad at this office and from all newsdealers. 

Typewriter 
____ Patent 

This company owns Letters 
Patent No. 5;'8,428, issued April 
14, 1 896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 

print, or in which a duplex or 

cross ribbon feed is used. The 

patent also COVel'" many other 

features of modern typewriter 

J 
construction. Infringers will be 

vigorously prosecuted. 

Wyckoff. Seamans & Benedict. 
327 Broadway, New York. 

J-.�� 
B ICYCLE M A C H I N ERY. 

Bicycle Spoke 
Thread ing Mach ine 

Capacity. thirty spokes per minute. 
� Send for Booklet. 

The Waterb u ry Farrel Fou ndry and 
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