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THE NEW CROTON DAM. 

For some years it has been apparent that an in­
creased reservoir capacity for the water supply of the 
city of New York was soon to be a necessity. To pro­
vide this the Quaker Bridge dam was proposed some 
years ago. This gigantic structure seemed almost in 
advance of the needs of the case, and the engineer of 
the aqueduct commission, M. A. Fteley, proposed as a 
substitute a high dam as close to the present Croton 
dam as possible, and immediately below it. Eventu­
ally a compromise site was chosen-what is known as 
the Cornell site-about half way between the present 
Croton dam and Quaker Bridge. Contractors' esti­
mates for the construction of the dam will soon be 
before the authorities, and full plans have been pre­
pared illustrating the details of its formation. 

NEW YORK, JULY 9, 1892. 

The dam is a combined masonry and earthwork 
structure. As shown in our cut, the portion on the 
extreme right is of earthwork. A section of this part 
shows an earthwork embankment rising 120 feet above 
the original ground level. Its apex is 30 feet wide, 
providing a 20 foot roadway. The slope of the sides is 
2 horizontal to 1 vertical. This slope is made virtually 
flatter on the outside of the dam by a number of gut­
ters, which run along the face to catch the drainage. 
This side is sodded. 

The lower portion of the inner face is paved, 12 inches 
of broken stone acting as a basis for 18 inch thick 
paving blocks. For a considerable space above and 
below the water level, 18 inches of broken stone under­
lying 2 feet paving blocks is specified. 

The earthwork is to be laid in 6 inch layers, each 
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layer watered and rolled with grooved rollers. In a 

sample section the elevation of the crest above the 
original ground level is given at 120 feet. The excava­
tion for the oase of the dam is carried down 125 feet 
below this point. This excavation, starting with a 
width of about 280 feet at the ground level, by slopes 
and steps is reduced to a trench 25 feet wide under the 
center of the dam. From this trench a core ri&es. 
This is to be built of rubble masonry, 18 feet thick at 
the base and rising to a height 4 feet above the water 
level. The core is battered to a width of crest of 6 feet. 
It rests upon the bed rock. 

The masonry section which adjoins this portion cor­
responds with it in level of crest. An 18 foot roadway 
runs across it. The dam is of rubble masonry, going 
in some cases 80 feet below the snrface. Along the 
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bottom of its excavation two trenches, 10 feet wide and 
6 feet deep, are carried, into which the masonry de­
scends, thus giving the great structure a definite resist­
ance to horizontal thrust. The breadth of the masonry 
n some parts of the base is 185 feet. It is faced with 

cut stone. Its inner face slopes a little; the outer face, 
while varying in degree, has a general slope of 2 ver­
tical to 1% horizontal. 

The dam proper is to be 1,200 feet long. Next to it 
comes the spillway, 1,000 feet long, over which the 
overflow takes place. This portion is built in a series 
of steps, and its level of crest determines the height of 
water in the dam. This crest is 24 feet below that of 
the dam proper, thus giving a margin of safety beyond 
any catastrophe. 

In general construction the spill way is a masonry 
dam faced on the inner side with cut stone. The outer 
wall sloping outward is broken into a series of steps 
about 4 feet width and 5 feet rise. It is based upon 
the bed rock in exactly the manner described for the 
dam proper. It curves around as shown, and presents 
quite a striking appearance. Its peculiar shape en­
ables a bridge to be carried over the gap to give pass­
age to the highway. 

The dam along its outer edge has a cornice of arches, 
an idea of whose appearance may be derived from the 
cut. 

The work to be done by the dam is the formation of 
a larger reservoir than the present and the impound­
ing of a quantity of the water which now at many 
times goes to waste, pouring over the crest of the pre­
sent Croton dam. It will increase the storage capacity 
of the Croton Lake in round numbers from 2,000 mil­
lions to 30,000 millions of gallons. The main intake 
nto the new aqueduct will be at the new gate house 

near the old dam. With the old aqueduct a connec­
tion will be made almost on a line with the new dam. 
Whether the section of old aqueduct intercepted will 
be preserved or not is still an open question. It may 
be used to deliver water back to the new gate house 
and thence into the new aqueduct. 

The present Croton dam, and far back of it, Muscoot 
dam, will be submerged. The latter dam will cut off 
all water above it from the reservoir. Such water it is 
ntended to use only in emergencies. The object of 

Muscoot dam is to preserve a uniform level of water as 
far as possible, in order to satisfy the desire of the resi­
dents of the region which surrounds its reservoir. 
Below the Muscoot dam 24,000 millions of gallons is 
the capacity of the new reservoir. 

The watershed of the region feeding the new dam is 
376'3 square miles. The estimated cost of the dam 
proper, as per engineer's report of October 8, 1890, is 
$3,650,000, to which must be added for roads, bridges, 
railroads, etc. , $1, 075,000, and for Muscoot dam $300,000. 
Six and one-half years are allowed for its construction. 
The dam, estimated to cost $400,000 less than Quaker 
Bridge dam, has only 4,000 gallons less storage. Its 
extreme height above the river bed is 159 feet, its 
extreme depth below the same is 80 feet, giving a total 
of 239 feet maximum height. 

.f.'. 
Estivation. 

A rarer and even more curious phenomenon than 
hibernation, or winter sleep, is the estivation, or tor­
pidity during the dry season, of certain animals. As 
one of the mammals which is most sensitive to heat 
and dryness, M. L. Cuonot mentions the tanrec, of 
Madagascar, an insect-eating creature resembling the 
hedgehog. It is very active during the rainy season, 
but lies torpid in a shallow burrow for nearly six 
months in the dry period. The most remarkable sum­
mer sleepers, however, are found in the group of dip­
noids, intermediate between the batrachians and 
flshes, and comprising at present but three animals­
the Lepidosiren paradoxa of the affluents of the 
Amazon, the Protopte1'us annectens of Gambia and 
Senegal, and the Ceratodus Forsteri of Australia. 
Their anatomical structure resembles that of the fishes, 
and a bronchial apparatus allows them to breathe in 
the water, while a pulmonary apparatus enables them 
to absorb the oxygen of the air. A careful study of 
the protopterus shows that during the entire dry 
season, lasting about nine months, it remains buried 
in the dried-up mud at a depth of five feet, and is sur­
rounded by a sort of cocoon, which incloses it hermet­
ically. Air penetrates through a narrow channel to 
the animal, which in this state breathes, not only 
through a lung into which the swinning bladder is 
transformed, but through its wide membraneous tail. 
On the return of the rainy season, the dried mucus 
covering the animal dissolves, and the creature 
straightens out from its doubled-up position, and 
swims in the water for three months.-Mediterranean 
Naturalist. 

• t., • 
THE tide tables for the Atlantic coast of the United 

States, together with 206 stations on the Atlantic coast 
of British America, for the year 1893, published by the 
U. S. Coast and Geodetic Survey, are now ready for 
issue, and copies can be obtained at the agencies of 
the Survey in this city, or by addressing the office at 
Washington. Price twenty-five cents. 
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THE NICARAGUA CANAL. 

The assertion is sometimes made that the Nicaragua 
Canal will not benefit us in regard to the increase of 
the number of our ships, and this assertion is based on 
the fact that France failed to add a single ship to her 
carrying fleet by the completion of the Suez Canal, 
built by French engineering, French enterprise and 
French capital. This fact is brought forward as a les­
son in history which we must bear in mind when we 
are asked to consider the Nicaragua Canal question as 
an element in the development of our commerce. 

At the present day the Suez Canal is chiefly devoted 
to the carrying trade of England, and England owns 
a fighting interest in the stock. 

We hold in regard to the Nicaragua Canal that the 
United States will, no matter who builds it, take the 
same position that England could not fail to attain in 
the use of the Suez Canal. England possesses an un­
mense, flourishing and steadily increasing commerce in 
the East, while the commercial possessions of France 
there are compara.tively small. 

Like England in the East, we have extensive pos­
sessions in the West on our Pacific shore, California, 
Oregon, Washington and Alaska, all very flourishing, 
while their productiveness is steadily increasing. It 
must, without fail, stimulate our shipbuilding trade 
when by a shorter and safer transit the mutual com­
merce will receive a most powerful impulse. All the 
European ocean-faring nations are even more inter­
ested in the Nicaragua Canal than in the Suez Canal, 
because by passing it they will avoid the stormy ocean 
of the extreme southerly coast of South America, the 
sailing round which is a great deal worse than sail­
ing around the Cape of Good Hope. 

There ought to be no doubt that our government 
will assist the enterprise. It is in duty bound to do so. 
Even in the view of national defense we must have a 
shorter waterway for more rapid and safer navigation 
between our extensive eastern Atlantic and western 
Pacific shore, and so dispense with the delay and dan­
ger of a long, roundabout way of sailing around the 
whole South American continent over the t wo grand 
oceans of our globe. 

. ' .. . 
OF INTEREST TO ELECTRICIANS. 

By years of exposure to atmospheric temperature, 
hardened steel loses hardness. 

Steel magnets lose their permanent magnetism at 
the boiling point of almond oil. 

Steel not only loses its magnetism, but becomes 
non-magnetic when heated to an orange color, 

Silvanus Thompson says that the sudden slamming 
on of the armature of a permanent magnet is liable 
to deteriorate the magnetism ; and that the sudden 
detaching of the armature is of advantage to the 
magnet. 

In the storage battery the plates intended for the 
positive are pasted with red lead and dilute sulphuric 
acid (acid 1 part, water 9), and those to be used for 
negatives with litharge and dilute sulphuric acid 

The positive plates of a storage battery when fully 
charged should look like wet slate, nearly black; when 
partly charged they are dark red , chocolate or plum 
color. The negative plates are always much lighter 
than the positives and have a pale slate color. 

Too quick a discharge buckles the plates and a very 
sudden discharge draws the paste out of them. When 
fulled cbarged plates which have been removed from 
the electrolyte are to be replaced, the liquid put in 
should have the same specific gravity as it was before. 

According to Silvanus Thompson, a simple tangent 
galvanometer may be made to read as an ampere me­
ter when constructed as follows : " Take a piece of 
insulated copper wire of a gauge not less than No. 10 
B. W. G. , or say than three millimeters in diameteI:, 
and of this wire wind five turns only, so as to have a 
mean radius for New York, Cleveland and Chicago of 
6'72 inches ; for Philadelphia, 6 '37 inches ; Washington, 
6 '18 inches; San Francisco, 4 '85 inches; New Orleans, 
4 '42 inches; then such a coil when traversed by one 
ampere deflects the needle exactly 45°, that is, to the 
angle whose natural tangent = 1, and the natural 
tangents of the deflections will therefore read am­
peres directly. The radius has to be inversely pro­
portional to the intensity of the horizontal component 
of the earth's magnetic force at the place where the 
ampere meter is to be used. It may be further noted 
that a current of one ampere strength will cause the 
deposition in one hour of 1 '174 grammes or 18 '116 
grains of copper in an electrolytic cell. It will in one 
hour deposit 4 '024 grammes or 60 '52 grains of silver in 
a silver cell. 

• Ie •• -The laws of storms and of wind cnrrents.-An important review 
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Stevens Institute. 

We recently presented a series of engravings illus­
trating some of the special departments of this 
important institution of learning. The following ab­
stract from the remarks by Mr. S. B. Dod, President of 
the Board of Trustees, at the commencement of the 
Stevens Institute of Technology , June 23, 1892, con­
tains an epitome of the use, progress, and prospects 
of the establishment : 

The question with us is, not how to get students to 
come, but how to take care of those who crowd at our 
doors for admission. 

It was easy to provide for the first class which grad­
uated in 1873, for it was composed of only one man: it 
is harder to meet the requirements of the 120 men who 
will seek entrance to Stevens next fall. But the trus­
tees are planning to do this, and, with the help of our 
friends, they will do it. They propose to raise the 
roof of the extension on the north and add two stories 
to it, and so take care of the class that will come to us 
next fall. The alumni have generously contributed 
$17,000 toward the new chemical laboratory, and, 
when the balance of $33,000 is subscribed, the trustees 
will go on with that building; and so we shall be able 
to take care of future classes. 

What we have done in the past assures us of the 
future. We have graduated nineteen classes of men 
who are able to take their places in the world with 
such credit to themselves and their alma mater that I 
have been repeatedly assured by llIen in management 
of large and important industrial works that they 
need no higher commendation of a man than the 
diploma from Stevens. 

And now this twentieth class comes to us for their 
degrees, a solid phalanx of high standing, a class of 
thirty-nine, without a single condition. 

We want our friends to know that we are ready 
and anxious, if the means are placed in our hands, to 
give to all who ask it this thorough education. 

And I have the pleasure of announcing that, at the 
recent meeting of the trustees, President Morton 
presented to the institute the sum of $20,000 for 
the further endowment of the chair of engineering 
practice. 

This is not the first of President Morton's gifts to the 
institute. He gave $10,500 toward fitting up the work­
shop ; $2,500 for the department of applied electrici­
ty; $10, 000 for the endowment of the chair of engi­
neering practice, and now this $20, 000 to the same 
chair. 

The sum total of these gifts amounts to nearly 
$50,000, and perchance exceeds that sum if we reckon 
the many smaller but constant gifts, not set down in 
the books, with which he tided over this or that minor 
deficiency in the various departments. 

But generous as he has been in his gifts of money, 
he has given far more than these-he has given his 
brains. his heart, himself, to Stevens, with untiring 
devotion. 

This is oftentimes more value than all else-of a 
value, indeed, that cannot be measured by the lower 
standard of dollars and cents. 

What Stevens is to-day, she owes to Henry Morton. 
The course of education which is to be for you, young 
men, a priceless blessing through your life, you owe to 
him. 

If I seem to violate the ancient maxim that it is not 
fitting to sacrifice to heroes until after sunset, my ex­
cuse is this : that, in the literal sense, it is after sunset ; 
but in the metaphorical sense, I do not want to see 
the day when it shall be sunset for our honored presi­
dent. 

I know that I voice the sentiment of every loyal 
son of Stevens when I say : " Long live Stevens I" 
and long live Henry Morton, her first and foremost 
president I 

'rite Peary Kellef Expeditio n .  

As was contemplated last year, when Lieutenant 
Peary set out on his Greenland exploring expedition, 
a relief party, taking further supplies for the explor­
ers, or with the design of bringing them home if their 
work was completed, sailed from New York June 27. 
The relief party includes Professor Angelo Heilprin and 
Henry G. Bryant, of the Philadelphia Academy of Na­
tural Sciences ; V. W. Stokes, artist; Dr. Jackson M. 
Mills, surgeon; Albert W. Vorse, William E. Meehan, 
botanist; C. E. Hite, taxidermist, and Samuel J. En­
triken. The party, with all manner of stores useful 
for Arctic travel, left by steamer for St. Johns, New­
foundland, expecting to sail from there for Greenland 
on July 5, making the voyage on the Kite, a small and 
staunch steam vessel, which took out the Peary party 
last year. 

The first stop will be made at Godhaven, Disco 
Island, from there the vessel proceeding to Melville 
Bay, and thence to Inglefield Gulf, at the head of 
Whale Sound, which was the base from which Lit>ut. 
Peary intended to start out upon his overland explora· 
tions. It was Lieut. Peary's intention, it will be re­
membered, to winter comfortably in well established 
quarters in this neighborhood, starting northward in 
the early spring on snow shoes and sledges over the 

17 
inland ice to Humboldt Glacier, thence to the head of 1 hill. A curious phenomenon presented itself. The walk 
Peterman Fjord, to Sherard Osborn Fjord, to De Long appeared to be flooded with water, on the smooth sur­
Fjord, and to such further northern limit as possible, to face of which could be seen the reflected images of 
define the coast line of northern Greenland, supply lamp posts, pedestrians, etc. A small poodle dog trot­
depots being left on the route for assistance on the re- ting along above his inverted image presented an 
turn journey. amusing spectacle. So perfect was the illusion that, 

The exploration was undertaken upon the assump- for a moment, I could hardly believe that the walk 
tion that the interior of Greenland is covered with an was not wet. I have since noticed the phenomenon 
uninterrupted ice cap, which the explorer thought every day, and find that whenever the eye can bfl 
might be thus traversed in one season, the party re- brought nearly on the plane of a smooth, level surface 
turning to Whale Sound in time to be taken up and of stone paving or asphalt, on which the sun shines 
brought home by a vessel reaching there by July or brightly, these refracted images can be seen. 
August of this year, although the possibility of a It occurred to me that possibly the effect could be 
further stay of the explorers over another year was produced in the class room. A preliminary experiment 
contemplated. Should the conditions prove favorable, with a hot kitchen stove convinced me that the plan 
the scientists of the relief party intend to examine the was feasible, and I found that if a strip of thick sheet 
Humboldt Glacier, and hope to fall in with Lieut. iron, five or six feet long, four or five inches wide, sup­
Peary and his party early in August. The return can- ported so as to be perfectly level, be heated by a num­
not be delayed much beyond this date, in any event, ber of Bunsen burners from beneath, a miniature 
the relief party not expecting to be away later than mirage can be seen by bringing the eye on a level with 
the last week in September. If Lieut. Peary and his one end of the strip, and viewing a candle flame that 
party are not brought back, fresh supplies will be left burns on a level with the other end. The candle 
for their maintenance in their northern exile another should be held below the strip, so that only the flame 
winter, should this be unavoidable. is visible above the edge. If the cold iron shows a 

• '.' • reflection due to its polished surface, it may be sprinkled 
The Old and Ne", Scientific Spirit. with fine sand. Obviously the surface of the sand must 

A writer in lndnstries of June 3, under the initials be made level. The effect can be heightened, if the 
"W. M. M. ,"  writes as follows : apparatus works well, by using a small palm tree an 

" About 200 years ago a young man, whose name is inch or so high cut from paper and colored to life, 
still held of some account, was engaged in the work of which is more realistic and suggestive of the desert. 
verifying by calculation a theory of his own respect- The cause of the phenomenon is, of course, apparent to 
ing the curve of the moon's motion in its orbit. any one versed in the laws of optics. The rays of light, 
There was a discrepancy of 14 or 15 per cent between on striking the layer of warm (and consequently less 
the observed and calculated results, and consequently dense) air, are refracted upward without striking the 
he laid aside at that time any further consideration of ground at all. This gives the appearance of a reflected 
the matter. Recently the members of the Phys- image, and the natural inference would be that it was 
ical Society assembled in force to hear another young due to water. On the desert the layer is hot enough 
man, whose name is now held of some account, give a and thick enough to bend up the rays sufficiently to 
statement of the evidence for and against the theory enable a person standing upon level ground to see 
that the earth carries the ether with it in its motion them, but under the less favorable conditions offered 
round the sun. The lecture was illustrated with by the city sidewalk, the refraction is so slight that the 
many diagrams of experiments, mostly negative or in- eye has to be lowered considerably to observe the 
conclusive in their results. Inter alia there was a dia- effect. 
gram of observed and calculatt>d results, showing a 
discrepancy of about 99 per cent. But science has 
advanced since Newton's time, and the last thing any 
modern scientific man would think of doing is to 'lay 
aside all further thought of this matter' on account of 
a trifling discrepancy of this sort. There is a good 
deal to be said for this modern view. Newton was right 
after all, and a too scrupulous delicacy might have 
caused him to miss his greatest discovery and the 
kndos attached to it. Adams first calculated the posi­
tion of Neptune, but Le Verrier published first; and 
your modern man does not mean to be caught napping 
so, even if he has to publish before finishing his calcu­
lation. Does not Mayer share with Joule in the opin­
ion of half the world the credit of the theory of the 
conservation of energy, and who would have heard of 
him if he had stopped to verify? We are even told 
that it is little short of a crime to 'hide the light that 
is in us, ' no matter how feeble and flickering it may be, 
lest haply some one greater should waste his strength 
collecting and arranging the uncompleted work, as 
Maxwell did for Cavendish. And yet-and yet-the 
Principia will endure for all time : will 'Modern Views 
of Electricity, ' with its choice of inconsistent hypothe­
ses, or 'Electro-magnetic Theory,' with its rational (?) 
system of units, its uncouth phraseology, and its petu­
lant contempt for whatever is not brand new, stand 
such a test? A bigot for classical education, with an 
insufficient appreciation of Newton's genius, attributes 
his superiority in part to the fact that he published 
in Latin. 'You may think any scientific nonsense 
you please, '  says this misguided person, 'and you may 
write it down readily enough in English ; but you 
can't put it into Latin, nor, easily, into French. If it 
goes readily into German, it is probably more scientific 
and worse nonsense than usual.' But that, of course, 
is absurd. In these days it is often almost as good a, 
deed to kill a false hypothesis as to establish a true 
one ; and for this purpose the pUblication of negative 
results is most useful, nor is it contrary to precedent. 
Kepler gave his failures to the world, but only after he 
had arrived at the truth ; Faraday gives his negative 
results, but he draws the logical inference from them. 
In each case we could ill spare the insight obtained 
into the mind and method of a genius. A reasonable 
rule might be laid down that only those who succeed 
are entitled to show where they have failed ; but then 
how meager would be the reports of our scientific 
societies I " 

Desert l'tlirage in the Class RoolD. 

R. W. WOOD. 
Some days since, I noticed a remarkably striking 

example of true desert mirage on a smoothly paved 
sidewalk, on which the hot afternoon sun was shining. 
The walk was perfectly level, paved with smooth white 
slabs of artificial stone, extending in a horizontal direc­
tion along the top of a steep hill. On coming up the 
ascent the eye could be brought nearly on a level with 
the sidewalk, by standing just below the brow of the 

San Francisco, June, 1892. 
....... 

Relief frOID the l'tIi"sissil)pi Floods. 

W. J. Smith, civil engineer, of Toronto, Canada, has 
proposed a novel way of diverting the flood waters of 
some of the great affiuents of the Mississippi. His plan 
is to cut a channel from the Red River near Shreveport 
to the nearest available point on the S�bine RiYer, a 
distance of about 25 miles, with a water area of 1.000 
feet, with an estimated flow of 7, 200,000 cubic feet per 
hour. Estimated cost, $3, 000, 000. A further relief by a 
channel 125 miles long from the Arkans as to the Red 
River, near the boundary line of the Indian Territory, 
and 300 miles further on through the eastern border 
of Kansas, to tap the Missouri River near Kansas City. 
On the eastern side of the Mississippi the scheme is to 
connect the Tennessee with the Gulf through the To�­
bigbee River and the Yazoo through the Pearl River, 
and thus divert 20,000, 000 cubic feet of flood water per 
hour from the Lower Mississippi, at an estimated cost 
of about $85,000,000. 

The scheme is a grand one, with the exception that 
it does not deal with the topography of the coun­
try through which the great waterways are to flow, 
nor the relative elevation of the rivers to be connected. 
There are large areas of elevated land between the 
Missouri and Arkansas, with a mountain divide, and a 
ridge of hills between the Arkansas and Red Rivers. 
The divide between the Red River and the upper 
waters of the Sabine indicates deep and costly cutting 
with the uncertainty of the required flow through 150 
miles of the Sabine River. The connecting waterways 
on the east side of the Mississippi are of the same vague 
character as to the topographical difficulties. 

. .  ' .  
The Ne", York Building at the World' .. .  'ail'. 

The board of managers for the State of New York 
has decided upon the plans and ordered work to be 
immediately commenced upon the New York building 
at the Columbian Exposition. The accepted design 
was made Messrs. McKim, Meade & White, and is in 
the style of the Italian Renaissance, three stories, with 
porticoes at each end, to be surmounted by two cam­
paniles. The building will be 60 feet high, 200 feet 
long and 105 feet deep. The material used in the con­
struction will be staff, a composition of plaster of Paris. 
cement and hair, which gives the general effect of 
marble. 

.� .... 
Governlnellt Aid fol' tIte Fai ... 

In the U. S. Senate an appropriation bill for the 
Fair has been favorably reported, and its passage and 
approval by the President is virtually assured. It is 
practically the same as that agreed upon by the HouRe 
of Representatives, and makes an aggregate appropria­
tion of $5,541,495, including an issue of 10, 000,000 silver 
half dollar souvenir pieces, and appropriations for the 
procurement of medals and diplomas, expenses of the 
government exhibit, additional employes, etc. The 
committee included in the bill an amendment requir­
ing the Exposition to be closed on Sundays. 
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AN IMPROVED BALANCED S LIDE VALVE. I kinds of veneering. The bamboo now appears to be 

A slide valve of simple and durable construction is the Dendrocalamus latiflorus. 
shown herewith, the illustration being made from a 
drawing of a valve fitted on a locomotive running on 

--------- - -.. -----... -.. ...... --

the imperial government railways of Japan, a six- Calom.el III Hem.orrhoids. 

wheeled coupled tender engine, wheels 4 feet diame- For a number of years Dr. J. B. James, of London, 

ter, cylinders 16 by 22 inches, and boiler pressure 160 has treated hemorrhoids by the simple process of ap­

pounds per square inch. The improvement has been plying calomel to them with the finger, and claims to 

patented by Mr. John McDonald, of the Railway have done so with marked success in every case, par­

Shenbasi, Tokio, Japan. The valve is formed with an I ticularly when the hemorrhoidal mass was inflamed, 

open top, in which slides vertically a crown plate or which is characterized by mucous discharge and 

cover adapted to be pressed by back pressure of the hemorrhage, accompanied with a painful sensation of 

cylinder in contact with the face plate held on the weight in the region of the rectum. All these symp­

1 

3 
z 

toms, it is alleged, were speedily relieved by the simple 
application of the calomel, which had the still more 
important subsequent advantage of restoring the pa­
tient to perfect ease, enabling him to pursue his usual 
occupations in happy immunity from all distressing or 
annoying symptoms . 

.. . e," 

A SCRAPER FOR SAWMILL CARRIAGES. 

A cheap and simple device to be attached to the car­
riage of any kind of a sawmill, to scrape the track and 

I the wheels, so that both will be kept clean and the car­
riage will run smoothly, is shown in the accompanying 
illustration. The improvement has been patented by 
Mr. Charles l\f. Cronkhite, of Kimball, Wis. Near 
each wheel and to one side of the carriage is secured 
a hanger from which the body of the scraper is sus­
pended, upon a pin extending through a vertical slot 
in the upper end of the body, allowing for the verti­
cal movement of the scraper. On the front face of 

McDONALD'S BALANCED SLIDE VALVE. I �he lower end of the bOdY

. 

is a steel wear plate hav-
mg a beveled lower edge. adapted to run upon the 

steam chest cover. In the middle of the cover is a valve track and scrape off sawdust, pitch, etc., the plate 

which opens into the steam chest over the space cover­
ed by the crown plate, the valve opening to the atmo­
sphere when the live steam is shut off from the steam 
chest, whereby all vacuum in the cylinder is destroyed. 
In starting, there is ordinarily a momentary puff of 
steam, until the crown plate rises, and the operator can 
observe whether the valve is working balanced or un­
balanced, according to the escape or non-escape of 
steam, a lever or link enabling the operator to close 
the openings of the valve as desired, when the im­
provement works like an ordinary slide valve. Fig. 3 
represents the packing strip held by a curved spring 
in the end and side walls of the crown plate, and Fig. 
2 is a spring preferably used, but not considered essen­
tial, to keep the crown plate against the upper face 
plate. It is said that one locomotive in Japan, pro­
vided with one of these valves, has run over 38,000 
miles, showing no wear whatever, the trials thus far 
being so successful that other locomotives are being 
fitted with the improvement. An especially valuable 
feature of the device is that it automatically opens the 
cylinders to the atmosphere when the engine is running 
w1thout steam, so that there is no vacuum created and 
no tendency to suck smoke and 
ashes into the cylinders. 

, .. 
A Ne,v Use Cor Bamboo. 

A new application of the stems 
of the larger growing species of 
baillboo has recently been adopt­
ed in China for the manufacture 
of small trays and ornamental 
articles for export to Europe. It 
is known in China as bamboo 
sheeting, and it is said to be car­
ried on at present only to a lim­
ited extent at Wench ow, where, 
notwithstanding that it is quite 
a new trade, about ten firms are 
hOW engaged in it. The process 
adopted is as follows : A length 
of bamboo is cut off, and then 
pared with an ax till it is of the 
thickness required. It is next 
planed with a spokeshave, and 
the thin cylinder so obtained is 
slit up, so that, on being opened 
out, it forms a sheet. A number 
of these cylinders, placed one 
inside the other, are immersed 
in boiling water for a few min­
ntes, to render them flexible, and 
they are then unrolled and flat­
tened out, by being subjected to 
pressure under heavy s t o n  e s .  
These sheets are sometimes used 
for making fretwork and carved 
screens, fans, etc. ; and the small, 
pale, straw-colored pin trays, for 
toilet tables, which appeared in 
the London shops last season, are 
apparently made from this spe­
cially p r e  p a r  e d bamboo. It 
seems to adapt itself extremely 
wen for moulding into many 
forms, and might be made avail­
able in this country for various 

being adjustably fastened in position by screws, so 

����" 
CRONKHITE'S SCRAPER FOR SAWMILLS. 

that its position may be changed as it becomes worn. 
On a projecting ledge of the body is also secured a 
similar wear plate adapted to bear against the face of 
one of the wheels. When the carriage is moved for­
ward the scrapers bear upon the track and wheels, 
and when it is moved in the opposite direction the 
scrapers swing freely on their pivots. 

MACHINE FOR LAYING DRAIN fIfES. 

AN IMPROVED SAFETY VALVE AND MUFFLER. 

The illustration represents a simple and durable 
valve designed to permit the ready escape of the 
steam, while the steam will be so expanded and the 
currents so broken up before reaching the atmosphere 
that the improvement forms an efficient muffler. The 
invention has been patented by Mr. Erastus B. Kun­
kle, of Fort Wayne, Ind. In the val ve body is a spring 
pressed cup valve, held in lowermost position by heli-

KUNKLE'S SAFETY VALVE AND MUFFLER. 

coidal springs, the tension of which is regulated by a 
screw in a hub of a semi-spherical cap, provided with 
perforations, and screwing on a flange of the valve 
body outside of the valve seat. The hub of the cap 
has at its lower end a disk, there being a passageway 
for escaping steam between the wall of the cap and 
the edge of the disk, and a downwardly extending 
annular flange on the outer edge of the disk fits upon 
an annular flange of the cup valve. Directly below 
the latter flange is a ring screwing in an interior thread 
in the valve body to regulate the size of the steam 
passage outside the valve seats, and provision is also 
made for the escape of any steam passing into the cup 
valve. An annular curved lip, on the inside of the 
cap, extends upward and inward over the edge of the 
disk at the lower end of the hub, the lip guiding the 
escaping steam toward the center of the cap, so that 
the currents are broken up before the steam passes out 
to the atmosphere through the perforations of the cap. 
It is designed that, with this form of valve, the noise 
will be so reduced as to be hardly perceptible. 

,. ..... 
MACHINE FOR LAYING DRAINAGE PIPES. 

The laying of drainage pipes is always a costly oper­
ation and consumes considerable 
time. It is generally effected in 
three operations, the first of 
which consists in digging the 
trench, the second in putting 
the pipes in place by hand, and 
the third in covering them with 
earth. The machine represented 
herewith is designed to perform 
these various operations at the 
same time, and with the aid of 
two men only, thus notably re­
ducing the cost of installation. 

It consists of a frame, A, 
mounted upon wheels, which 
rest directly upon the ground, 
or, by preference, upon rails that 
are taken up and laid again in 
front in measure as the work 
progresses. This frame supports 
another one, B, which carries the 
tool designed to excavate the 
trench, and which is nothing else 
than an endless screw, with cut­
ting edges, arranged vertically. 
This screw is protected laterally 
by two plates that support the 
earth and prevent it from falling 
into the trench before the pipes 
have been laid. In the part of 
the screw that projects above 
the level of the earth a third 
plate, placed in front, prevents 
the earth accumulated upon the 
spirals from fallil,g upon the 
ground. This plate is not fixed, 
but is held against the screw by 
a lever, E, and a counterpoise, so 
that if the screw brings up a 
large stone, the latter can enter 
the passageway thus formed. 

The motion forward, as well as 
the motion of the screw, is pro­
duced by a cable winding over a 
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wheel, U, and ending at a stationary ongine placed at I sired by very simple devices, snch as standing them 
one end of the field. The starting or stopping is effected npon their heads and making this equivalent to add­
through a lever, P, placed within reach of the hand of ing a requisite 10, 000 to their value, adding hats of dif­
the two operators. In measure as the machine moves ferent patterns, which will give additional values; or by 
forward, the operator at the lower part puts pipes into simply placing above or below the figures a horizontal, 
the curved cylinder which extends to the bottom of the 
machine, and the pipes are thns laid upon the ground, 
one after the other. The earth, on reaching the upper 
extremity of the screw, is emptied upon an endless 
cloth in the box, G, whence it falls into the passage, 
H, which may be inclined to the right or left, so that 
the earth may be made to drop upon the pipes, or be 
deposited to the right or left of the trench. 

In order to prevent the earth from entering the 
joints of the pipes, the joints are covered with a band 
of paper led to them by a guide seen at the back of the 
machine. 

HOMOGENETIC ENUMERATION. 

It may happen that the screw, in its operation, may 
meet with excavations deeper than the trench that it 
is desired to form, and that consequently the pipes 
may be insufficiently supported at such points. In 
order to remedy such a difficulty, there is arranged 
immediately behind the screw a drum, S, which bears 
constantly upon the ground, and against which abuts I the extremity of the rod of a valve closing a box of 
sand. When the drum enters an excavation, the 
valve rod, actuated by a spring, lowers, and the valve 
leaves its seat and allows of the passage of a certain 
quantity of sand, which falls into a vertical chute situ­
ated behind the drum and fills the excavation. A sec­
ond roller, t, equalizes this layer of sand, and the bot­
tom of the trench is thus made perfectly leVel.-LeS [ 
Inventions Nouvelles. 

• • • , • oblique, or vertical stroke; a right, acute, or obtuse 
HOMOGENETIC ENUMERATION. angle ; or in any way differentiating them from the 

It has generally been supposed there are but two first series here given. In order to represent any given 
systems of numeration, the Arabic and the Roman. , number by means of these figures, it is first necessary 
Here, bowever, is a third. which. for want of a better to divide it into units, tens, hundreds, and thousands. 
name, we will have to call homogenetic enumeration. Thus 1892 will not be represented as eighteen hundred 
In this system the limbs of the human body may be and ninety-two, but as one thousand, right leg extend­
made to represent all numbers and their relations that ed at right angles to the body ; eight hundred, left leg 
can be expressed in the ordinary manner, and more drawn up to an acute angle with the body and bent to 
concisely, for the use of ciphers is dispensed with. an acute angle at the knee; ninety, right arm from 

The series consists of nine puppets that represent the shoulder at an acute angle to the body, right forearm 

1 

1 0  

' 1 00 

1 000 
nine digits by extending 
the left arm in different 
positions ; first at a right 
angle to the body, then at 
an acute, and then at an 
obtuse angle. The elbow 
bent while the left arm 
extends at a right angle to 

2 

20 

2 0 0  

20 00 

the body gives a succession ' 4  9 2  
of the same angles, and at 
an acute angle another 
succession, making nine in 

30 

a oo 

30 00 

all. The right arm extended i n  the same manner as 
the left gives a second period, that of tens. The left 
leg reversing the angles of the left arm represents hun­
dreds, and the right leg reversing those of the right 
arm, thousands. 

This series may be carried as much further as is de-

5 6 

40 50 6 0  

4 0 0 5 00 6 00 

{ O O O � o oo 6 0 0 0  

1 8 1 2  1 1 1 6  
HOMOGENETIC ENUMERATION. 

horizontal; and two, left arm at an acute angle to the 
body. Eleven would be represented by puppet ten, 
with the left arm extended as at puppet one. 

Twelve would be expressed by puppet ten with the 
left arm in the position of puppet two ; thirteen by 
puppet ten with left arm as at puppet three ; twenty-

two is shown by puppet with right arm as at twenty 
and left arm as at two; one hundred and fifty-two 
with left leg as at one hundred, right arm as at fifty, 
and left arm as at two, etc. 

A pasteboard puppet, as shown in the accompanying 
Fig. 2, may be made and jointed with thread. It can 
be worked to solve arithmetical problems, and accord­
ing to certain fixed successions of movements or pos­
tures of the jointed parts may be made to add, sub­
tract, or divide. In fact it may be taught to dance ac­
cording to arithmetical measure and made to save a 
vast amount of ciphering, performing in this respect 
the use of the abacus. 

You may also, if you choose to do so, make your pup­
pet spell words. In order to do this you have only to 
call 1 = A, 2 := B, 3 = C, etc. , until you reach the end 
of the alphabet, and put your figure successively into 
the attitudes representing the numbers that stand for 
the different letters forming the word you wish to spell. 
This whole scheme, although it has here a comical and 
amusing development, is a very suggestive one, and 
opens the question lately started in a popular scientific 
journal as to whether the Arabic numeration, which 
has for so many centuries been supposed the perfection 
of number expression, may not be greatly improved 
upon. 

• III ' • •  

Al teration of the Great \Vestern Kaihv a y. 

For several years back the alteration of the gauge 
of the track of the Great 'W estern Railway, of Eng­
land, from 7 feet to 4 feet 8� inches has been contem­
plated, and in the construction of new rolling stock 
that end was had in view. The gauges of several of 
the branch lines have been altered from time to time, 
until the remaining portion of the system not changed 
covered only a distance of about 200 miles. On May 
19 the final arrangements were made for completing 
the change. Five thousand men were distributed at 
different points along the line before midnight, Friday 
in readiness for work, May 20, the intention being to 
have the work on the main line completed by the fol­
lowing Sunday at midnight, and in one day longer 
the branch lines and sidings completed. Throughout 
nearly the entire length of the line changed the altera-

7 

7 0  

7 0 Q 

7 0 0 0  

1861 

8 9 

80 9 0  

8 00 9 00 

8 0 00 9 0 0 0 
tion was effected by chang­
ing only one of the longi­
tudinal sleepers on which 
the rails are laid. In some 
places renewals were made 
and at these points cross 
ties were used instead of 
the longitudinal timbers 
which existed in the old 
track. B e  t w e  e n some 
points where mixed gauges 
existed the track will not 

at present be interfered with. By the use of branch 
lines, other roads and steamships, traffic was but 
slightly interfered with, and at 9 o'clock Sunday night, 
May 22, it was expected to run the first train over after 
the alteration of gauge, after which the traffic will be 
resumed as usual. 
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T h e  Ne", llIetal VesbtuD1. I Electric Po",er no'" Used on World' s Fair the grounds. The motors are scattered over an area 

With regard to the alleged discovery of a new metal, Bulldlngs. a mile north and south by half a mile wide. The abso-
" vesbium, " in the Vesuvian lava, by Prof. Scacchi, Dr. I The engineers of the Construction Department of lute freedom from accident or failure of any kind which 
T. L. Phipson writes the following in Iron : I the World's Fair use electricity to run the machinery the plant has enjoyed proves that this means of pow€r 

" I  forme�'ly discovered notable quantities of sele- used in the work of construction, and have installed in transmission is as reliable as, if not more so than, 
nium in the arseniferous sulphur of Puzzuoli, near the Fair grounds a perfect electrical power transmis- any known method. 
Naples, in 1862. I have lately examined the lava and sion plant-one in which the conditions are of a pecu- • • • • • 
yellow crusts of the fumarole from the crater of Vesu- liar nature, on account of the long distances separat- A Great Frozen Lake. 

vius (specimens taken in 1879), and have found, besides ing the apparatus and the fact that this machinery On the road from Irkutsk to Kiakhta, the frontier 
the substances usually met with in volcanic products, is being constantly shifted from place to place as it is town of the Chinese empire, the terrible monotony of 
considerable quantities of fluorine, which appears to required. The lines had, therefore, to be erected to Mr. Price's journey was broken, for he had to cross 
have escaped the notice of Sylvestri, and minute satisfy any call for power from any particular spot in , Lake Baikal, the wonderful lake frozen for nin� 
quantities of molybdenum, which has, perhaps, given the grounds. The buildings of the Fair are of wood, months in the year, which has sixty times the area of 
rise to the belief that a new metal, vesbium, exists in covered with stuff which will give to them the appear- the Lake of Geneva, or 12, 441 square miles, and has an 
the yellow and green crusts of some ancient lava of ance of imposing marble edifices, and the framework average depth of no less than 5, 404 feet, or more than 
Vesuvius, as described by the veteran observer, A. of the buildings is of iron. The major part of the ma- a mile. Its origin, says Mr. Price, is undoubtedly vol­
Scacchi. chinery, .. therefore, consists of saw mills to cut the canic. The cold is so terrible that when a hurri-

" After carefully reading the paper of Professor lumber, and hoists for raising into their lofty positions cane stirs the waters, the waves often freeze as waves, 
Scacchi I am almost convinced that he was dealing the immense girders, trusses and ponderous beams. remaining in hummocks above the surface; but when 
with molybdenum and copper (and probably minute In addition, there are moulding machines, planing Mr. Price crossed the cold had caught the lake asleep, 
quantities of other substances) in the green and yellow machines, and pulverizers for the clay. The presence and the ice was perfectly smooth. He had thirty miles 
crusts which he examined on the ancient Vesuvian of the electric motors for operating the saw mills in- to drive on the solidified water : " For about a mile 
lava. Nevertheless, further research is requisite. The sures the absence of fire, from the danger of which the from the shore the ice had a thin layer of snow over it, 
manner in which I detected molybdenum in the yellow employment of steam engines is no guarantee. but we gradually left this sort of dazzling white car­
crusts from the fumarole found in the crater of Vesu- The entire plant consists of the generators, the line pet, and at length reached the clear ice, when I saw 
vius in the spring of 1879 is as follows : The finely and the motors, together with the various accessory around me the most wonderful and bewitching sight I 
pulverized lava and its incrustation is treated with hot appliances needed for the successful and economical ever beheld. Owing to the marvelous transparency 
aqua regia ; the solution, slightly evaporated and operation of the electrical apparatus. The current of of the water, the ice presented everywhere the appear­
without filtering, is neutralized by ammonia in slight 500 volts is generated from two 100 K. W. compound- ance of polished crystal, and although undoubtedly 
excess ; yellow sulphide of ammonium is added, and the wound Edison generators, of the Edison street railway of great thickness, was so colorless that it was like 
mixture allowed to remain for some hours in a closed type, belted direct to two high-speed engines. The I passing over space. It gave me at first quite an un­
vessel. It is then rapidly filtered, and the filtrate duplication of the generating apparatus was decided canny feeling to look over the side of the sledge down 
neutralized with hydrochloric acid in slight excess. upon in order that the machines should be continually into the black abyss beneath; this feeling, however, 
The flask is closed immediately with a cork, and al- supplied with power, and the chances of a total break- gradually changed to one of fascination, till at last I 
lowed to remain thus for two days. At the end of that down obviated, one generator being capable of sup- found it positively difficult to withdraw my gaze from 
time the brown sulphide of molybdenum will be found plying the entire demand for a short time in case the the awful depths, with nothing but this sheet of crys­
upon the precipitated sulphur. (The sulphide of other should be disabled. The " temporary " station tal between me and eternity. I believe that most trav­
lllolybdenum requires a long time to precipitate in an in which the dynamos and engines are located is so elers, on crossing the lake on the ice for the first time, 
acid liquid, and more so when its quantity is small. ) substantially constructed that the term is almost a experience the same weird and fascinating influence. 
The precipitate is collected on a platinum dish and misnomer. The same may be said of the pole line About half way across I stopped to make a sketch and 
roasted, to drive off the sulphur and convert the sul- carrying the wires and making a complete circuit of take some photographs. It was no easy matter, as I 
phi de into molybdic acid. Copper and lead are invari- that portion of the grounds in which the motors are I found on getting out of the sledge, for the ice was so 
ably present in small quantities in the incrustated located. It is of first-class construction and of the best slippery that in spite of my having felt snow boots on 
cellular lava. The yellow crust also yields ammonia, material. The high standard of insulation of the I could hardly stand. The death-like silence of the 
and there are indications of many other substances to wires is always maintained, each circuit being sub- surroundings reminded me not a little of my experi­
which I may refer later. I find that the lava, after jected to rigid daily inspection and tests. ences in the ice of the Kara Sea. This wonderful still­
being treated with a boiling solution of caustic soda, In the manufactures and li beral arts building-the ness was occasionally broken, however, by curious 
gelatinizes with hydrochloric acid, and this character largest structure in the Exposition, which covers an sounds, as though big guns were being fired at some 
may, perhaps, enable us to distinguish between the area of thirty acres-one of the saw mill plants is little distance. They were caused by the cracking of 
lava of modern and of ancient volcanoes. " erected. This consists of a saw sharpener, band and the ice here and there. I was told that in some parts 

• I . ,  • cut-off saws, a rip saw and a boring machine. This of the lake were huge fissures, through which the 
compact outfit is run by a 12 K. 'V. Edison shunt- water could be seen. It is for this reason that it is 

Ne", Meth od o f  Plating 'vitl1 Iro n and Nickel . 
wound machine, belted to a line shaft. In the United always advisable to do the journey by daylight. We 

Dr. Ludwig Monde recently lectured at the Royal States government building is another saw mill plant, reached Moufshkaya, on the opposite coast, exactly 
Institution on " Metallic Carbonyls, " in the course of run by a 15 kilowatt Edison motor. There is still an- four and a half hours after leaving Liestvenitz, the 
which he dealt with the discovery made by himself and other in the mines and mining building, and one in the horses having done the whole distance of over thirty 
Drs. Langel' and Quincke, that carbonic oxide gas will horticultural building. In this last-named building miles with only two stoppages of a few minutes each. 
take up metallic nickel at a comparatively low temper- is an electric hoist operated by a 20 K. Vo{. Edison mo- It was evidently an easy bit of work for them, as they 
ature, and deposit it upon any surface heated to 1800 C . ,  tor, fastened to the same frame as the base of the hoist. seemed as fresh when we drew up in the post yard as and he exhibited tubes, globes, and other articles of The hoist is of the double-drum form, with two winch when they started in the morning. "-J. M. Price, brigh�, coherent metallic nicke�, which had thu� been heads, and can be used to raise two separate weights " From the Arctic Ocean to the Yellow Sea. " depOSIted by gas. Works are III course of erectlOn at at once while at the same time the winch heads can be • ' .  I • 
Birminghan: to carry out this curious process on a used to

'
drag material into positioll. It is now used to A. Kentarkable Catalogue. 

manufacturlllg scale. raise the immense trusses and purlins of the dome of The British Museum authorities have just issued the They. also
. 
discovered that at a mo�e�ate temperatu�e I this building, and has proved eminently satisfactory. second volume of a remarkable catalogue, says the 

�arboIllc oXlde would ta�e up metallIC Iron, and depOSIt In the transportation building a huge derrick has been London Standard. Stored in the drawers and cases of 
�t upon any surfac.e smta.tly heated. Ferro-carbonyl erected for raising the trusses into position. It can be the Museum are some 50,000 inscribed pieces of terra IS, �o�ever, excee�Ir:gly dIfficult to �ake. Dr. Monde rolled to any requisite point, and has a 20 kilowatt Edi- cotta or clay tablets, forming the rescued portions of exhibIted some of It III a small hermetICally sealed glass son motor erected in its base frame. In this building, the great libraries of Assyria and Babylon. The great tube. as well as in the agricultural building, are other elec- impetus given to cuneiform studies during the last Ferro-carbonyl is, in a high degree, pyrophoric. It trically-operated saw mill plants. few years in Germany and America, where they forms an amber-colored liquid, solidifies below 21 0 C . ,  The Exposition building, facing toward the lagoon, form part of the curriculum for a degree in Semitic and distills completely at 102 ' C. ; its specific gravity is and ornamented on the exterior with Corinthian pilas- languages, has made it necessary that the treasures of about 1, 466 at 18° C. On heating its vapor to 18° C . ,  tel's 42 feet high, has another saw mill plant. This the British Museum, the center of Assyrian stUdies, bright iron is deposited as a mirror. It remains per- . d building has been especially arr�nged with a view to 'I should be catalogued, and the trustees have now Issue fectly unchanged in the dark, but when exposed to electrical illumination at night, which in effect will be these volumes, containing a descriptive catalogue of sunlight it is transformed into a solid body, of remark- unequaled. some 8, 000 inscribed tablets. The inscriptions in ques­ably fine appearance, of gold color and luster. Here, too, is the large clay pulverizer, belted to a 12 tion come from the Kuyuryik Mound, on the site of Soon after Drs. Monde, Langer and Quincke made K. W. Edison motor, which drives it at a speed of 1, 200 ancient Nineveh, which marked the ruins of the great known the existence of this body, Sir Henry Roscoe revolutions a minute. In the machinery hall, the palace and library founded by Assurbanipal, or Sar­found it in carbonic oxide gas which had stood com- Illinois State building, the fisheries building and wo- danapalus, in B. C. 650. The tablets embrace every pressed in a cylinder for a considerable time, and man's building, are other mills and planers. class of literature, historical documents, hymns, prayers expressed the opinion that the r�d deposit which Each motor is operated by means of an ordinary and educational works, such as syllabaries or spelling sometimes forms in ordinary steatite gas burners is due starting switch and rheostat and main line switches in books and dictionaries. One of the most interesting to the presence of this substance in ordinary illumin- series with each motor. Protection is afforded by sections is that of the omen tablets, produced by the ating gas. Its presence in the compressed gas used for suitable fusible cutouts. and the motors are also shel- court augurs and diviners. 'l'hey saw omens in all lime lights has been noticed by Dr. Thorne, whose tered from dust, dirt, rain and accident as far as pos- things-the flight of birds, swallows, pigeons, the coil-attention was called to the fact that this gas sometimes sible. These machines are let to the contractors by ing of snakes, the movements of scorpions, the winds, will not give a proper light because the incandescent the Exposition managers, the charge for their use being the clouds, and, above all, the stars. The catalogues lime becomes covered with oxide of iron. based upon the average daily maximum load, gauged I have been prepared by Dr. Carl Bezold, are beautifully 

• • • , • by suitable measuring instruments. As promised by arranged, and will tend to make the collections more 
A CORRESPONDENT of NatuTe gives the following the engineers, the result of the adoption of electricity has I accessible to students, and, in time, better known to 

interesting facts relating to the strength possessed by proved entirely satisfactory, and the advocates of the the general public, who depend on specialists for the 
certain animals. The shell-less limpet pulls 1,984 times portable stearn engine and boiler have been compelled unraveling of the learning and wisdom of Chaldea. 
its own weight when in the air, and about double to acknowledge defeat. The motors have responded to • I . ,  • 
when immersed in water. Fasting fleas on an average every call made upon them, even to the extent of sus- Naval Carrier Pigeon ... 

pull 1 ,493 times their own dead weight, while the taining a heavy overload for a short time. The entire The Navy Department is  experimenting with hom­
Mediterranean cockle Venus verrucosa can exert a plant is leased from the Edison Company, and is to be ing pigeons as a means of coast communication. Birds 
pulling power equal to 2, 071 tim�s the weight of its returned in the same good condition as received. This have been placed on board the U. S. S. Constellation 
own body. transmission plant is a most important one, although at Annapolis. They will be taken 100 miles to sea and 

So great is the power possessed by the oyster that to only temporary, on account of its magnitude, the long be liberated at different points off the coast of Mary­
open it a force equal to 1 319 '5 times the weight of its distances separating the various plants, and the fact land and Delaware) b.ringing messages to the Secre -
shell-less body is required. that the line is easy of access from any point within tary of the Navy, 

© 1892 SCIENTIFIC AMERICAN, INC.



Clhnate of' San Diego. 

To the Editor of the Scientific American : 
On June 13 and 14, when New York City people 

were sweltering in a temperature of 90 to 96 degrees 
amid abnormal hmnidity records, residents of San 
Diego, at the southern extremity of Southern Cali­
fornia, were enjoying life in a maximum temperature of 
only 65 degrees on the dates indicated, with the relative 
humidity at '70. The maximum July temperature here 
as recorded by the government is 79 degrees. Average 
relative humidity throughout the year is 70. Cases of 
sunstroke or prostration by heat are unknown, as is 
hydrophobia in dogs or other animals. With one of 
the most picturesque harbors in the world, a magnifi­
cent ocean beach, fine hotels, and attractions of the 
first class for pleasure and cool-air seekers, San Diego 
offers summer wayfarers things unobtainable any-
where in the East. M. Y. BEACH. 

San Diego, Cal. , June 16, 1892. 

The Chlori d e  of Silver Dry Cell Battery. 

The introduction of this form of constant current 
electric battery for use by practitioners is in our 
opinion one of the most desirable advances of recent 
years. While the specialist may find his stationary 
office batteries all that need be desired, the general 
practitioner will welcome the invention of a battery 
which may be conveniently carried about either in the 
buggy or by hand. 

The chloride of silver battery is furnished in such 
compact form that one of fifty cells can be easily 
carried in the hand. 

It is claimed that this fifty-cell galvanic battery will 
furnish a current as strong as is needed for ordinary 
purposes. It is alway:" dry and clean, having no liquid 
to spill over its case or over the carriage floor. An­
other virtue which it possesses is that it is always 
ready to do its work <in a moment's notice, without 
any manipulations except the attachment of the elec­
trodes. 

Our experience with it is limited to electrolytic work 
upon the skin, to the treatment of neuralgias and 
myalgias, and to the cataphoretic application of drugs. 
In such service we have found the battery always 
ready to do its work promptly, evenly and efficiently. 
For the destruction of hairs, warts, etc. , a current of 
ten or twelve cells is sufficient-provided the sponge 
electrodes be kept free from grease by occasionally 
washing them with soap and water. 

In the treatment of spinal paralyses or the destruc­
tion of large tumors we have as yet not tested it. 

As might be expected, the chloride of silver cell is 
especially well suited for the generation of the primary 
current of a faradic battery. Such batteries are in the 
market. The iDl;ertion of a metal pin sets them at 
once to running. The quality of work done by the 
faradic battery depends of course on the excellence of 
the coil rather than on the cell which generates the 
primary current. 

Although the cost of these batteries is high, they do 
not get out of order, and the expense of refilling the 
cells is not great. For ordinary uses the cells will last 
several years without any expense in repairing or refill­
ing,-Maryland Medical Journal. 

. ,  e . •  
A Brilliant Light. 

The New York Herald says : Captain T. K. Bin�­
ham, United States military attache at Berlin, has re­
cently brought to the attention of the Lighthouse 
Board an important discovery in flash lights, the in · 
vention of Professor Schevin, of Berlin. The appara­
tus is only two meters high by thirty-five centimeters 
in diameter. On the inside is a bellows through which 
benzine gas is passed, while air is forced through 
pumice stone strongly impregnated with benzine. 
This benzine gas is then passed through very finely 
powdered magnesium and saturated therewith, thence 
it passes out of an upright pipe through a small flame, 
by which it is lighted, and here it develops a lumin­
osity of 400, 000 candles. The activity of the apparatus 
is regulated by clockwork. 

Economy is an important feature of the new inven­
tion, but its greatest advantage is its ability to pene­
trate an almost opaque atmosphere to a greater extent 
than any other light hitherto produced. With the use 
of ten centigrammes of the magnesium powder it is 
shown by the official documents presented by Captain 
Bingham that a flash of 400,000 candle power can be 
produced, and the flash can be seen on a clear, sun­
shiny day at a distance of six miles. The lighthouse 
officials are so well impressed with the new light that 
they have already ordered an apparatus to be used in 
experiments at Staten Island. 

------- -----�.�.�.� ... ------------

FROM Helsingfors comes an account of an extra­
ordinary archreological find, consisting of a chest 
containing a quantity of ironwork and a parchment 
giving a Latin treatise on steam as a force. The pieces 
of iron form a rudimentary steam engine, which must 
date from the first half of the twelfth century. 

J , itut ifi(  �mtri,au. 
Ship Building at Newport News. 

The following are some of the principal dimensions 
of the establishment of the Newport News Shipbuild­
ing and Dry Dock Company at Newport News, Va. : 

Ship yard contains . . . . . . . . . . . . . . . . . . .  . . . . . . . .  75 Bcres of land. 
Frontage on the water . . . . . . . . . . . . . . . . . . . . . . . 2,600 feet. 
Bnildmgs cover. . . .  . . . .  . .  . . . .  . . .  . . .  . . . .  . .  . .  . . .  7 acres. 

DIMENSIONS OF DRY DOCK. 

Length on top . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600 feet. 
Width on top . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  130 .. 
Width on bottom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. . .  50 .. 
Width at entrance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  93 . .  
Dranght of water over sill . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  25 .. 
Time reqnired for pnmping water ant of dock . . . . . . . . .. 1 h. 30 m. 

DIMENSIONS OF BUILDINGS. 

Office bnilding, 3 storie., brick. . . . . . . . . . .  . . . .  . . . .  40 x � feet. 

Pattern and joiner shop, 3 �torie8, brick . •  o .  I I  I I  1 0 ,  60 x 300 .. 
Ma.chine shop, iron and brick • • • • . . . . • • • • • • • • • • • • • •  100 x 300 n 
Boiler shop, iron and brick . • • • . . . . • • • • . . . . . • • . •  0 • •  100 x 300 • • 

Blucksmitll shop, brick . . •  • • •  . . . . • • • • . . . • . • . . . • •  100 x 300 I .  
Bending E;hed, iron and brick . . . . • • • • • • • • • • • • 0 . .  • • •  60 x 127 h 
Ship fitters' shop, iron and brick . . . . . . .  . . . . . • . . . . . 60 x 320 . .  
S h i p  blacksmith .hop. frame . . . . . . . . . . . . . . . . . . . . 120 x 208 .. 
Pipe fitters' shop, frame . . . . . . . . . . . . . . . . . . . .  . .  . . . . . 50 x 208 .. 
Power house, brick . . . .  . . , • • • .  ' "  . . .  . • . . • • • • . . . . 40 x 130 • •  
Lumber shed, 2 stories. frame . . . . . . . . . . . . . . . .  . . • . •  40 x 300 u 
Pnmp hon,e, brick . " " . . . . . . . . . . . . . . . . . . . . . . . . . 43 x 60 .. 
Paint .bop, brick . . . .  . . . . . . . . . . . . . .  . .  . . . . . . . . .  50 x 160 . .  

Fittlnlt-up shop, brick . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 x 175 • • 

!:ltable, 2 stories, brick . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . .  40 x 60 . .  
Timekeeper's house, frame . . . .  . . . • • • • . . . •  • • • • • . . .  50 x 40 •• 

PIERS. 

No. 1 . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  60 x \JOO feet. 
. .  2 . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6() x 85() •• 
,. 3 . • • • • • • • • • • • . . • • • . • • • • • • • • • • • • • • • • . • • . • • • . • .  SO x 350 •• 

� �  4 . . . • • • • • . . . . . . . . . . . . • • • •  . . . . . . . . . .  • •  • •  • • . • •  60 x 55() •• 
Outfitting basin . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  \JOO x 500 .. 

SHIP WAYS. 

No. 1 . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . .  . . . . . . . .  . .  400 feet long. 
• •  2 . . . . • • • • • • • • . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . • . .  400 '· •• 
• • 3 • . • • • • • • . . . . • . • • • • • • • • • • . • • • • • • • • • . . . . • • • • • . .  450 ,. ,. 
u 4 . . . . . . • • • • • • • . • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • 45(} •• 
• • 5, 6, 7, and 8, cach . . . . . . . . • • • • . . . . . . . . . . • • . . . •  500 .. 

The various shops are fitted with machinery of the 
latest pattern, and are capable of handling the largest 
work known in shipbuilding. 

The machine and boiler shops are supplied with 
power-traveling cranes of 40 tons capacity, and the ap­
pliances throughout the yard for handling material 
are of novel design, enabling work to be done with dis­
patch and in an economical manner. 

. . . . .. 

The Great B1'idge at Memphis. 

On the 12th of May last, at noon, with impressive 
ceremonies, the great steel bridge across the Mississippi 
River at Memphis was fonnally declared open for traf­
fic. The Manufacturer gives the following descrip­
tion : 

The crowd of visitors to the city was estimated at 
30,000, including many prominent men. The wholesale 
business of the city made the day a holiday, and the 
freight departments of all railroads were closed for 
business, excepting for the delivery of perishable 
freight. The man-of war Concord, gayly bedecked 
from stem to stern, formed part of the procession on 
the river. 

The bridge, with all its approaches, is about a mile 
and a half long. The eastern end rests upon a high 
bluff, the same bluff and within a few hundred yards 
of the identical spot, as reputed, upon which De Soto, 
the discoverer of the Mississippi River, centuries ago, 
first stood and looked down upon the mighty stream­
the bluff upon which the red men in times past met in 
council, thus giving it the name that it still bears, the 
Chickasaw Bluff. From this eminence the bridge starts 
and stretches far across the river to the Arkansas side, 
where it continues on through the forest in the form of 
a viaduct, high above the ground, which at this point 
is low and swampy, and in the spring subject to over­
flows, which characterize much of the land contiguous 
to the unbridled Mississippi. There are only two truss 
bridges in the world having larger spans than this, the 
Forth and the Sukkin bridges, the latter in India. The 
longest trussed spans now in existence or building are 
these: 

Forth, two s�an. each . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.710 feet. 
Forth, two span. each . . . . . . . . . . . . . . . . . .  . . . .  . . . . . . . . .  690 . . 
Lan.downe (Snkkin, India), one span . . . . . . . . . . . . . . . .  • 820 .. 
Memphis. one s f,an . ' • . . . . .  1 0  • • • • •  0 • • • • • • • •  • • • • • • • • • • • •  790 . , 
Memphis, one spun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621 •• 

Colorado River (Red Rock) span . . . . . . . . . . . . . . . . . . . . . .  660 .. 

There are five spans and six piers in the Memphis 
bridge, including the anchorage pier. The bridge pro 
pel' is exactly 2, 597 '12 feet long. The structure is ex­
tended west of the main bridge over the river by an 
iron viaduct 2, 500 feet in length, followed by a 3, 100 foot 
timber trestle and nearly a mile of embankment to a 
junction with the existing track of the Kansas City, 
Fort Scott, and Memphis Railway, a few hundred feet 
west of Sibley. Ark. This makes the total length 
of the entire structure 7, 997 '12 feet, or over a mile and 
a half. On the Tennessee side the track is finished to 
connect with the Kansas City, Fort Scott and Mem­
phis Railway and the St. Louis, Iron Mountain and 
Southern Railway in Memphis. 

The material of the main brid,.e is steel, largely from 
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Pennsylvania. Some idea of the immensity of the steel 
parts used may be obtained by knowing that the main 
posts are 80 feet high and weigh 28 tons. Many of the 
pieces weigh 10, 12, and 16 tons. The main pin of the 
cantilever truss is 14 inches in diameter and weighs 
2,200 pounds. The material in the superstructure 
weighs 9, 500 tons, and one of the remarkable features 
of engineering skill, as well as an indication of thl' ex­
pertness of Pennsylvania's steel men, is that every one 
of the myriad of minute pieces was made in advance to 
fit the place for which it was intended. The Pennsyl­
vania steel came from Pittsburg, Pencoyd, and Potts­
town. Some of the steel work is unusual. One of the 
plates resting on the first pier from the Memphis side 
and coming out at the top is the largest steel plate ever 
made in the United States. This plate reaches from 
the supports under the bridge to the extreme top, and 
from side to side, being open through the center, and 
through this aperture traffic passes. 

The plans of the bridge were prepared. in 1888 by 
George S. Morrison, the engineer. The difficult work 
of placing the caissons in the river preparatory to sink­
ing the pier was begun in December, 1889, and the cop­
ing of the last pier was laid on May 15, 1891. The two 
sides were joined and the complete chain formed be­
tween Arkansas and Tennessee on Wednesday, April 
6, 1892. 

The river piers are sunk to depths varying from 78 to 
131 feet below high-water mark. All were sunk by the 
pneumatic caisson process, and are of masonry from 
the caissons to the bridge seat. The stone that shows 
above low-water mark is granite from the quarries near 
Atlanta, Ga. Below water and the interior of the piers 
is limestone from Bedford, Ind. The heights of the 
caissons vary from 40 to 80 feet, and the piers from 93 
to 158 feet. 

For the purpose of comparison the following state­
ment regarding some of the greatest bridges of the 
world is given : 

Location. Mate­
rial. Character. 

Total Largest 
length. s pan. 

F.et. Feet. 

---------.- -- ------ 1---- --
Brooklyn,  N. Y . . . . . . . . . . .  Steel. 
Poughkeepsie. N . Y . . . . . . Iron .  
Omaha, N e b  . . . . . . . . . . . . . . Iron. 
Cincinnati, 0 . . . . . . . . . . . . Iron. 
St.  Louis. M o  . . . . . . . . . . . . . .  !:l teel. 
Pittsbnrg. Pa . . . . . . . . . . . . .  Iron. 
Leaven worth, Kan . . . . . . . . Iron. 
New Niagara, N. Y . . . . . . . .  Iron. 
Menai Strait,  Wale .. . . . . . .  Iron. 
Montreal. Can . . . . . .. . . .  Iron. 
Freybllrg. Switzerland . . . .  Iron. 
Waterloo, London . . . . . . . . .  Stone. 

!:lu.pension. 
Trnss. 
Post truss. 
Snspeneion . 
Segmental arch. 
Suspension. 
Post tru ••. 
Snspension. 
Tubulur.  
Tubular. 
S n8pension. 
Elliptical arcb. 

5,989 
4,595 
2,750 
2.220 
1.550 
1.245 
1.000 

i;:i78 
6,538 

1.595 
525 
250 

1,� 
800 
340 

1,229 
459 
380 
889 
120 

The bridge is located near the spot where Ferdinand 
de Soto crossed the Mississippi in 1541, and in excavat­
ing for the short pier on the Tennessee side some Span­
ish halberds, supposed to have been used by him, were 
found. 

• • • • • 
To Give Flowers an ArtUlelal Color. 

William Brockbank, in the (Jardeners' Chronicle, 
suggests the following for the artificial coloring of 
flowers : Place the cut flowers in solutions of anilin 
and similar dyes. Anilin scarlet, dissolved in water to 
about the transparency of claret, has a very rapid 
action on flowers, coloring them pink and scarlet. In­
digo carmine produces beautiful blue tints. The two 
combined dye various shades of purple, with curi­
ous mottled effects, some parts of the flowers becom­
ing pink and other parts blue and purple. Greens 
are produced by using the blue dye with yellow. in­
digo and cochineal are not very satisfactory. Among 
some of the effects produced are the following : Lily 
of the valley flowers become beautifully tinged with 
pink 01' blue in six hours, narcissi are changed from 
pure white to deep scarlet in twelve hours, and delicate 
shades of pink are imparted to them in a very short 
time. Yellow daffodils are beautifully striped with 
dark scarlet in twelve hours, the edges of the corona 
also become deeply tinged, and the veining of the 
perianth becomes very strongly marked. It is well to 
note that it is by the passage of the colored solutions 
through the vascular tissue of the flowers that the 
effect is produced, and the result is beautifully seen in 
white tulips, which in a few hours become prettily 
marked with pink, blue, or whatever the color of the 
solution may be. So also w ith other familiar flow ers. 
Forced leaves of the Swedish turnip, grown in the dark, 
are very susceptible to color. 

. . . . .. 

Test for Bridges. 

The Centralblatt der Bauverwaltung does not be­

lieve in the value of load tests for bridges. It con­
siders that far too much importance is attached to it, 
and that, accordingly, erroneous deductions as to the 
safety of bridges tested by applying loads and noting 
the resulting deflections are abundant. The case is 
cited of an iron bridge in which a recent careful in­
spection revealed alarming local corrosion. Still, a 

test load, applied only a few days before, had produced 
a deflection well within permissible limits, and the 
railway company owning the bridge was therefore 
satisfied as to its safe condition, 
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STERILIZATION O F  WATER B Y  HEAT. 

Hygienists have in all times recommended the use of 
boiled water when there was reason to suspect the 
water employed for drinking purposes. This precau­
tion is still among those that the attention of the pub­
lic is earnestly called to as soon as an epidemic of diar­
rhrea, cholera, etc. , is threatened or develops itself. 
But, although so general a measure is easy to indicate 
to private individuals, it is more difficult of application 
to the population in general of a crowded locality. 
This is the raison d'etre of Messrs. Rouart, Geneste & 
Herscher's new apparatus for sterilizing water by heat. 
This ingenious apparatus furnishes the solution of a 
problem which has for many years occupied the atten­
tion of the Consulting Committee of Public 
Hygiene of France, and particularly of its emi-
nent president, Prof. Brouardel. There is not 
a week passes in which the committee is not in-
formed of the existence at some point in France 
of some epidemic or other, such as of typhoid 
fever, for which there is reason to recommend 
the use of boiled water to the population at­
tacked. The same is the case in the army at 
every instant. 

Now the French Board of Health, which pos­
sesses a most remarkable materiel of disinfec­
tion, has for a long time desired to add thereto 
some apparatus designed for the sterilization of 
water by heat, and which it might induce cities 
to procure, or which it might send to localities 
visited by an epidemic when the necessity there. 
for should be demonstrated. This project has 
just been put in execution, after numerous ten­
tatives, by Messrs. Rouart, Geneste & Herscher, 
in the following way : The drinking water is 
led into a pump, whence it is sent to the lower part of 
a metallic cylinder containing a worm. When this cyl­
inder is filled, the water reaches the bottom of a second 
cylinder constructed in the same way, and then it is 
finally led to a receiver, in which it is heated to 120' 
under pressure, in contact with steam pipes connected 
with a boiler (Fig. 1). After the water has boiled for a 
certain length of time it is forced into the worms of the 
two cylinders designed for the reception, in the first, 
of the pure water ; then, after cooling, and a subse­
quent filtration through a layer of silicious sand, it 
flows outside. 

The boiled water must be promptly consumed, for, 
like all pure water, it possesses the singular power of 
becoming rapidly, but temporarily, self-infected. 
Whatever may have been said of it, it is easily digesti­
ble after it has been sufficiently aerated. It would be 
well, then, to obtain it in sufficient quantity, at least, 
for drinking purposes. 

Fig. 2 gives a diagram of this ingenious apparatus, 
which comprises, essentially : A boiler with an inde­
pendent steam reservoir, one or more exchangers, and 
a filter. The exchangers, which are cylinders provided 
with worms, constitute the most interesting and origi­
nal part. The impure cold 
water that they receive is 
heated by the temperature 
of the boiled water circu­
lating in the return worms, 
and this same boiled water 
becomes cooled therein by 
giving up its heat to the 
water which goes to the 
boiler. In this way the ex­
change of temperature is 
effected without expense, 
and it is possible to easily 
furnish, on its exit from 
the apparatus, water suf­
ficiently cool to be used at 
once. 

J c itutific !tutricau. 
an installation of this kind upon a village square, 
whither the inhabitants are coming to fill their pails 
and pitchers with water that has been sterilized by 
boiling, that is exempt from germs, and that is without 
a disagreeable taste. They obtain the water from a 
tube, whose extremity they lift up, so as not to soil it. 

The low net cost of water thus boiled favors the ap­
plication of this industrial process, which has already 
rendered signal services in the barracks of the marine 
at Brest, where typhoid fever prevailed for many years 
almost in an epidemic state.-La Nature. 

.. 4' . ' " 
Good and Silllple Plulllblng Idea. 

One of the finest object lessons in sanitary plumbing 

Legende. 

Fig. 2.-DIAGRAM OF THE APPARATUS. 

in the United States is, according to the Philadelphia 
Ledger, the new Institute of Hygiene at the University 
of Pennsylvania. Throughout the building the pipes 
have been left outside the walls, and each painted a 
distinctive color. Thus a maroon pipe, wherever found, 
is a steam pipe, red always denotes hot water, blue 
stands for cold water, white means gas, and yellow 
shows drainage. This makes it possible to trace each 
system in all its branches, and test it at will, from the 
cellar to the roof. About everything in the way of 
drainage devices now known is in the building, and 
anything put on the market will be given a fair trial. 

. .. . . .  
C leaning Castings. 

Two methods of cleaning iron castings are in general 
use. One, which is applicable to small castings, con­
sists in treating the pieces in a tumbling barrel, the 
knocking of the castings together serving to dislodge 
the sand attached to the casting, but the objection to 
this method is that the treatment which removes the 
sand also defaces the castings, by removing the finer 
features and destroying the corners. The other method 
of cleaning castings conRists in placing them for several 
hours in a pickle or acid bath (a mixture of one part of 

Lathe 'resting. 

The method of lathe testing, which consists in bring­
ing the centers of the lathe together and sighting them, 
is of no value for even ordinary machine work. If the 
centers could be adjusted exactly in line by this 
method, when they are separated they may be found 
incorrect for any other distance. 

It is practically impossible to turn a true cylinder 
between the centers of any lathe, however perfect ; 
true cylinders can be produced by grinding only, the 
work being supported upon the centers. 

The first operation in testing a lathe is to put the 
centers in line at a distance of from two to ten feet, 
according to the size of the lathe. Place in the lathe a 

piece of shafting, stiff enough to support itself 
without springing; square up its ends, and cen­
ter it, taking care to have the centers drilled 
deep enough to prevent the lathe centers from 
bottoming. Insert a pin in the end of the 
shaft, so that it can be driven without the use 
of the lathe dog. With a sharp tool turn the 
head end of the shaft for a short distance. 
Then, without moving the tool, take the work 
out of the lathe, run the tool carriage down to 
the tail stock, replace the work, and turn the 
opposite end of the shaft for a short distance. 
If the calipers show no variation in the size of 
the work at opposite ends of the shaft, the 
lathe is in line; if there is a difference, the tail 
stock must be set oyer until the tool, without 
further adjustment, turns the same diameter 
as it did at the opposite end of the lathe. In 
making this test the tool should be set exactly 
level with the centers. 

With the lathe adjusted to this extent, remove 
the turning tool and insert another having a very fine 
point. Run the carriage back, remove the live center, 
replace it with a stick three feet long fitted to the 
spindle and firmly driven in the place of the center, 
run the carriage up and allow the fine· pointed tool to 
scratch the end of the stick as it revolves ; if it makes a 
point, the lathe is true. If the tool describes a small 
circle, the lathe is out of true, and the headstock m ust 
be readjusted by scraping the surfaces which bear upon 
the bed, to make the necessary correction. Remove 
the tool and run out the tail spindle; if the dead center 
goes into the point made by the tool, the lathe is true. 
If the center does not enter the point, the tailstock 
must be corrected by scraping, as in the case of the 
headstock. This method of testing is open to the ob­
jection that the stick may spring of its own weight. 
Lathe builders have special apparatus for this pur­
pose, consisting of rigid metal bars or light rods 
stifll.y trussed. 

------------• .-H' .�'� • ._-----------
Dr. Bro,vn-Sequard' s Treatlllent. 

At a recent meeting of the Academy of Sciences, 
Paris, much interest was created by Dr. Brown­
Sequard's paper on his system of treatment with 

In fact, experience has 
proved that water that has 
been submitted in this ap­
paratus, for at least fifteen 
minutes, to a minimum 
temperature of 120' may 
make its exit therefrom 
with a temperature but 2° 
higher than that which it 
had when it entered. As 
for the micro-organisms 
that it contained, there no 
longer remain any trace of 
them. It is absolutely 
sterilized. The statements Fig. I.-APPARATUS FOR STERILIZING WATER BY HEAT. 

injections of a solution of 
sperm fluid. The savant's 
address b r i s t I e  d with 
proofs of its efficacy. He 
instanced a patient of 80, 
living at Mauritius, who 
was restored from a para­
lytic and atonic state to 
health and vigor. Another 
somewhat younger man, 
bed-ridden, and regarded 
as moribund, was re-estab­
lished sufficiently in a fort­
night to take severe horse 
exercise, " and now, " drily 
added the doctor, " his 
health improves so rapidly 
that the family have for­
bidden the medical man to 
continue the treatment. " 
Dr. Brown-Sequard claims 
that the 20,000 injections 
made by him during the 
last three years have been 
invariablv successful, and 
that the "ystem is without 
equal in cases of weakness 
and debility. He specially 
touched on the treatment 
of tuberculosis and loco­
motor ataxy. The physi­
cal improvement, far from 

of Messrs. Miquel, Pouchet 
& Charrin are very precise and demonstrative on this sulphuric acid to ten or twelve of water) ; the acid at­
point. It remains to be known how such an apparatus tacks the surface of the iron and releases the scale. 
can be put in use. Messrs. Rouart, Geneste & Herscher The sand blast has been suggested as a substitute 
have devised several arrangements to this effect. In for this latter method. It is said that it will readily 
one, it is by the aid of a hand pump that the water is remove the sand spots, leaving the castings in good 
introduced ; in another, much larger, a pump fed by condition. It would seem, however, that unless the 
the boiler allows the impure water to circulate in the bare portions of the casting are protected, the sand 
various parts. blast would attack the iron as readily as the scale. As 

These different models are mounted upon wheels, so it is obviously impracticable to protect the bare sur­
that they can be moved about and installed in situ in I faces of the iron, it would seem that the sand blast 
communities visited by epidemics. Fig. 1 represents method has very little of practical value. 

reacting on the patient's 
spirits, invigorates the mind at the same time as the 
body. 'I'his remark, coupled with the eminent doc­
tor's exhaustive discourse, and his fresh and vigorous 
appearance, created a whisper in the assembly that 
Dr. Brown- Sequard had himself laid the guinea pigs 
under contribution, although he did not mention the 
fact in his discourse. 

• .  e , " 
A SODA water fountain which works on the nickel in 

the slot plan has been invented ; the customer helps him­
self, but ca.unot get more than 5 cents worth at (l, time. 
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STEAM TREE-FELLING AND CROSS·CUTTING 

MACHINERY. 

This arrangement of mechanism, by Mr. Allen Ran­
some, of London, was recently illustrated in Engineer­
ing, to which we are indebted for our engravings and 
the following particulars : 

The machines have a long stroke, which obviates the 
difficulty of the teeth clogging, and are mounted upon 
a strong axle, supported on a pair of wheels of such a 
diameter as to enable the saw to cut through a tree at 
a height of about three feet from the ground. This 
skeleton carriage is fitted with a pair of shafts, to 
which a horse can be harnessed for transporting the 

J titufifit �mtritau. 
to short stakes driven into the ground. A strong bolt 
passing through each shaft takes into the slot in each 
stay, to which it can be instantly set fast by means of 
a nut furnished with a handle, and thus, by raising or 
depressing the shafts, the saw can be set at the re­
quired elevation to suit logs lying in any position. 

The above-described improvements render the ma­
chine not only much more convenient to work and ad­
just, but suit it for dealing with trees of very large 
sizes. When found desirable to fell a tree close to the 
ground, the machine can be readily detached from its 
carriage and the frame laid on the ground. Another 
improvement relates to steam cross-cut saws, which are 

IMPROVED STEAM TREE-SA WING MACHINE. 

ma,chine in the forest, and which also facilitates the I fixed at the entrance of the mill for cross-cutting logs 
movement of the saw from tree to tree by hand. as they are being brought in to any required lengths. 

The entire machine can be partially rotated on its When a heavy log is being dragged into the mill, it 
axis, so that, by simply turning a hand wheel, the saw I is extremely difficult to arrest its progress exactly in 
can be set to cut in a vertical direction, or at any angle l the position required in front of the saw, while to 
between the horizontal and vertical positions. It gen- I shift it endwise even a few inches by hand is a work 
erally happens that when a large tree falls it does not of considerable labor and time. To obviate thi!'l, Mr. 
lie fiat, as its branches hold the upper part of the Ransome's saw is mounted upon a short bed or gantry, 
trunk off the ground, and so, in order to cross-cut the upper surface of which is level with the floor. 
trees lying in such positions square, it is necessary to This bed, fixed in a position parallel to the log, is pro­
incline the saw somewhat from a direct vertical line, vided with a powerful square thread screw, which 
which is readily done by the adjustment last de- passes through a nut attached to the under side of the 
scribed. Again, in order to cross cut through a high- machine. At one end of the screw is a large hand 
lying trunk, it is necessary to elevate the saw, or, on wheel, overhanging the gantry, and thus, by turning 
the other hand, in the case of a low-lying log, to de- this wheel, the saw blade can be readily brought op­
press it. To effect this, slotted stays are attached to posite to the exact spot at which it is desired to cross­each shaft, the lower ends of the stays being pivoted cut the log. 

23 
Edible ChrysanthelDulDs. 

Chrysanthemums, those handsome autumn flowers 
that are so highly esteemed by us for their beauty, are 
valued in Japan for an entirely different reason. The 
Japanese, in fact, do not raise chrysanthemums as 
ornamental plants, but cultivate them as edible ones. 
It is the flowers that are employed by amateurs. Those 
are eaten as a salad after being steeped in water and 
then boiled. 

In Japan, the flowers of the chrysanthemums consti­
tute a truly popular dish, and during the months of 
November and December bunches of them, washed 
and carefully displayed, may be seen in the stores of 

all the dealers in vegetables. Almost all the varieties 
are edible, strictly speaking, but those to which prefer­
ence is usually given are the ones with small deep yel­
low flower heads, and which are not so pretty as the 
varieties cultivated for ornament. 

• • • • • 
TelDpering Springs by Electricity. 

Electricity as an aid to gun making is, it is said, in 
successful use at the gun factory of St. Etienne. The 
particular use to which it is there put is in the temper­
ing of springs. These consist of steel wire wound 
spirally, and a current of 23 amperes at 45 volts is 
passed through. Rapid heating results, and when the 
required temperature has been reached, the current is 
broken and the spring falls into a trough of water. 
One workman can temper 2,400 springs per day by this 
method. 
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Natural History Notes. 

Albino Animals in Old Mines.-In connection with 
the recent resumption of mining along the famous 
" blue lead," near Bangor, Cal. , a most peculiar dis­
covery was made. Among the mines now being worked 
is the old Potter mine, which has been rechristened the 
Bishop mine, after its present owner. When this mine 
was first reopened, a young man entered a dry slope 
leading to a second shaft, the existence of which was 
unknown, owing to a thick growth of brush and trees 
about it, and had nearly reached the shaft when he 
noticed a large number of flies buzzing about him in a 
very troublesome manner. He made several slaps at 
them, and accidentally caught one. On examining it 
by the airl of his lantern he was nearly startled into 
letting it escape by reason of its uncanny appearance. 
It was absolutely white, with the exception of its eyes, 
which were red and unusually large and prominent. 
Scarcely had the explorer recovered from his surprise 
at the white flies, when he was startled by the whir­
ring sound of a rattlesnake's tail. Looking carefully 
around, he saw the eyes of the reptile, and threw a 
rock in the direction of them. The rattling promptly 
ceased, and a mass of white, glistening convolutions 
writhed into view from behind a protruding bowlder. 
A couple more rocks dispatched the reptile, which 
proved to be a rattler over four feet in length. One of 
the rocks thrown had detached a good part of the 
snake's rattleB, so its age could not be ascertained, 
but it must have been an old individual. The color 
of the snake was pure white. 

Prof. Harlow Ballard, of Buffalo, N. Y. , who was 
visiting Bangor in search of mineral specimens, secured 
the suake and several specimens of the white flies, 
which he preserved and shipped to the East. The pro­
fessor is of the opinion that the flies are the offspring 
of some imprisoned in the slope years ago by the rising 
of the water in the lower workings. The old and par­
tially filled shaft allowed air but no light to enter the 
slope, while the stream flowing into the slope may have 
provided them with food. 

The snake, he thinks, may have been carried down 
by the water while very young, as it is scarcely possi­
ble that it is thirty years old, which it would have 
been had it remained there ever since the mine was 
flooded. What the reptile ate during its long captivity 
is among the mysteries. Since the reopening of the 
Bishop mine the white flies have entirely disappeared, 
and a few which Prof. Ballard kept in a small glass 
case resumed the colors of ordinary house flies within 
a week after exposure to the light. 

The Longevity of Birds.-Ornithologists have not yet 
definitely solved the question as to whether birds are 
not, of all animals, those that have relatively the long­
est existence. The following are a few examples of the 
longevity of birds, borrowed from the Revue de l'Art 
Veterinaire, published in Russia : It is established that 
swans live to be three hundred years old. Knauer, in 
his Naturhistoriker, claims to have seen a large num­
ber of falcons a hundred and fifty years of age. Eagles 
and kites likewise live for a long time. Knauer tells of 
the death, in 1819, at Berlin, of a sea eagle that had 
been captured in 1715, that is to say, a hundred and 
four years previously, and which was then already som) 
years of age. A white-headed kite, taken in Austria in 
1706, died in the poultry yard of the palace of Schon­
brunn, near Vienna, in 1824. after passing a hundred 
and eighteen years in captivity. Sea and marsh birds 
survive several human generations. Ducks and cuc­
koos are likewise very long-lived. It is claimed that 
ravens often reach the age of a hundred years. Mag· 
pies, which live to a very advanced age at liberty, do 
not exceed twenty-five years in the confinement of a 
cage. It is not rare to see rlomestic cocks of fifteen 
years, and with care they reach twenty. The limit of 
the existence of pigeons is ten years ; the smallest 
species live from eight to eighteen years. Nightingales 
will not endure more than ten years of captivity. Ca­
naries reared in a cage live twelve or fifteen years, but 
in their native islands they reach an age of several 
dozens of years. 

Ants and Mites. -The curious habit which ants have 
of harboring in their nests a variety of other insects is 
a well known fact. The reason for this singular exer­
cise of hospitality is by no means always apparent ; in 
some cases, however, it does appear to be fairly clear, 
particularly in the case of certain mites (Gamasids), 
whose habits and customs are treated of by Mr. A. D. 
Michael in the recently published part of the Proceed­
ings of the Zoological Society of London. The author 
of this paper investigated a number of ants' nests in 
Corsica and in the neighborhood of Inns bruck, and in 
many of these nests there occurred various species of 
Gamasids, whose relation to their host formed the sub­
ject of the inquiry dealt with in the paper. The nests 
of a small yellow ant, l'etramorium cmspitosum var. 
meridionale, were infested with two kinds of Gama­
sids. One species, which Mr. Michael describes as new, 
under the name of Lmlaps equitans, was not only 
found in the nests, but also upon the ants themselves ; 
and, when the nests were disturbed, the mites, being 
slow of foot, leaped on to the head of a passing ant, and 
were borne off to a place of safety. The ants appeared 
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to have not the slightest objection to this familiarity · amination, in the closet, of dead and withered speci-
on the part of their guests ; on the contrary, indeed, mens contained in a herbarium, was of so high import­
for they carried off the mites without making the least ance for the scientific explanation of the function of the 
attempt to dislodge their riders, and ants are not as a various floral organs that it is hard to explain how 
rule the most peacefully disposed of animals. In the Sprengel's work, still so remarkable to-day and always 
case of another species of ant, the care taken of the so interesting to study, could have passed so completely 
Gamasids was even more remarkable. When danger unnoticed. However incredible it may appear, it is 
threatened the colony, the ants carried off both the none the less true that this genial book remained com­
mites and their young, just as they carry off their own pletely ignored until 1862, when it was brought to light 
young. After a careful series of experiments, Mr. again by Darwin, who was then occupied with the 
Michael comes to the conclusion that the mites repay question, and whose genius was to develop so power­
the hospitality shown to them by removing the bodies fully this field of investigation. 
of deceased ants, which they utilize as food. .. � • I .. 

The Galls of Tree Leaves.-Mr. Laboulbene, as the 
result of his researches on the cause of the production 
of galls upon the leaves of trees, finds that these singu­
lar excrescences are not capable of being produced by 
the action of stings, incisions, or the introduction of 
drops of formic or other acids, nor through the effect of 
the presence of foreign bodies, or even of the eggs of 
non-galligenous insects. On the contrary, he has been 
able to establish the fact that galls develop when cer­
tain insects called galligens deposit their eggs upon the 
leaf. There exist two causes of production ; one, and 
the principal of which, is the result of the vesicatory 
action of a liquid emitted by a special gland, and the 
other the vivification of bacteria analogous to those 
cultivated by Mr. Pasteur. 

Wingless Female Lepidoptera.-Mr. G. A. Poujade, 
in La Nature for December 26, 1891, gives an admirable 
summary of the natural history of the European 
species of Lepidoptera without wings, in the course of 
a series of articles upon the influence of artificial light 
upon insects. He calls attention to a most interesting 
observation by Giraud, made as far back as 1865, and 
which has seldom been repeated, to the effect that the 
wingless females of Hibernia and Cheimatobia were 
found around the lanterns in the Bois de Boulogne, 
where they were supposed to have been either attract­
ed by the light or the abundance of male insects which 
had been so attracted, and had climbed up the lamp­
posts and had taken their position upon the glass sides 
of the lamp. The more natural explanation seems to 
us that these females had been carried by light-attracted 
males while in the act of copulation and had been de· 
serted on the glass side of the lamps. It would be very 
interesting to know whether similar observations have 
ever been made in this country in districts where the 
canker worm is abundant.-Insect Life. 

History of the Discovery of the Sexuality of Plants.­
At one of the last sessions of the Society of Botanists 
of Brandebourg, Mr. F. Moewes recalled the fact that 
the knowledge of the sexuality of plants had recently 
seen its bicentenary jubilee. 

In fact, it is two hundred years ago that the phy­
sician and botanist, Rod. .J ak. Camerarius, professor 
at Tubingen, separated two female types of the French 
mercury (Mercurialis annua, L.) from a group of 
plants of the same nature growing in a garden, and re­
marked that they presented hollow seeds only. His 
report upon the subject, published in the ephemerides 
of the Leopoldine Academy, bears the date of Decem· 
ber 28, 1691. This was the first experimental research 
by which Camerarius demonstrated that plants are re­
produced, like animals, by means of sexual organs. 
Until then, only confused notions existed upon the sub­
ject. No one had thought of submitting the question 
to the test of experiment. Camerarius recognized that 
the stamens constituted the male organs and the pistil 
the female organ. This is shown by the title of his me­
moir, which appeared in 1794 : " De Sexu Plantarum 
Epistola. " 

A hundred years after Camerarius' remarkable dis­
covery, there appeared a book treating of this same 
sexuality in plant�, upon which it threw a new and 
brilliant light. Like its senior, it was not appreciated 
by the scientists of the epoch. Although Camerarius 
had, from 1691 to 1698, shown the necessity;of the inter­
vention of pollen in the act of fecundation of plants 
and of the production of the seed, or, to employ an ex­
pression of Goethe, that plants abandon themselves in 
the bosom of the flower to the sports of love, the special 
destination of the various parts of the plant remained 
always an enigma. Yet flowers, with their peculiar 
properties, their wealth of bright colors derived visibly 
from the green of the leaves, the surprising variety of 
their forms, and the odors with which they perfume 

The Treatrnent and Feed Co r Sick Ho rses. 

F. 'r. McMahon, veterinary surgeon to the Chicago 
City Railway Company, the Chicago Fire Department, 
etc. , communicates to the Street Railway Review a 
lengthy article on the treatment of sick horses, from 
which we copy. The principal substances from which 
we select articles of diet for the sick horse, says the 
writer, are bran, carrots, oatmeal, linseed, etc. 

Bran stands decidedly foremost as the food most 
generally in use for the invalid horse; it acts as a laxa­
tive; is frequently tempting to the appetite, and is 
easy of digestion. There is no part of general treat­
ment more universal than offering this substance as 
a change of food. Is the horse very weary, and his 
powers of digestion weakened in consequence, we in­
duce him to take a warm bran Illash, which comfort­
ably distends the stomach, and satisfies any craving 
for food, thereby enabling him readily to lie down and 
rest his enfeebled system, until repose restores its 
wonted vigor. Does he show slight symptoms of cold 
or fever, a warm bran mash is a convenient plan of 
steaming, and consequently soothing, the irritable mu­
cous membranes of the air passages; it is a substitute 
for the more stimulating diet he is accustomed to, and 
gently promotes the activity of the digestive appara­
tus; it is also a convenient medium for the exhibition 
of certain simple remedies, to be mentioned hereafter. 
Is he incapacitated by lameness, a lower diet than that 
with which he is indulged when in full work is judi­
cious, and bran is selected. Is it necessary to adminis­
ter purgative medicine, a bran mash or two renders the 
bowels more susceptible of its action, and a smaller 
portion of the drug is therefore required to produce 
the desired effect, there being, at the same time, less 
risk of painful spasms accompanying its operation. 
Bran mashes may be given hot or cold-cold are per­
haps quite as grateful to the horse ; but the nibbling 
of the hot mash in catarrhal affections is particularly 
beneficial, from the necessary inhalation of the steam 
arising therefrom. 

Of all the roots by which horses are tempted, the car­
rot, as a rule, is the favorite, and perhaps · the most 
beneficial one. It is said to be somewhat diuretic in 
its effect, and to exercise a salubrious influence on the 
skin. Certain it is, when cut and offered frequently 
by the hand of the groom, a sick horse is coaxed into 
eating it when disinclined to partake of other nourish­
ment, and the greatest benefit results. For the ailing 
horse, then, carrots are most valuable as an article of 
diet, and a few may be given with advantage even to 
the horse in healthy condition. 

Oatmeal is most nutritious, and, as a food for the 
convalescent horse, is most valuable; the bruising 
process the grain has undergone breaks the husk, and 
renders it more easily acted upon by the digestive pow­
ers. It is usually given in the form of a gruel, as which 
it is one of the most essential articles of diet for the 
infirmary. It is also a ready mode of supplying the 
tired, thirsty horse with nourishment after exertion, 
when he returns to the stable. 

Linseed is decidedly included in the sick diet roll. 
It is nutritious, and from its oleaginous nature, sooth­
ing to the frequently irritable mucous membrane of 
the alimentary canal, and hence to be particularly re­
commended in the treatment of sore throats ; nor is its 
bland effect local only, its more general influence is 
particularly observable in affections of the kidneys. 
It may be given either boiled, forming, when cool, a 
gelatinous mass, mixed in that state with bran, or 
the liquid after boiling may be offered as a drink. 

Grass, hay tea, etc. , are also very useful in the treat­
ment of disease, and should be used in connection 
with the other remedies. 

the air, must have especially attracted the attention of • ' . '  • 

the learned world. It was not till 1793 (it will, there· ProCessor Cooke's Saltpeter Remedy. 

fore, soon be a century) that a schoolmaster, Regent Dissolve one tablespoonful of saltpeter in a pail of 
Christian Conrad Sprengel, of Spandau, rent this veil water. A pint poured around each hill of cucumbers 
in his turn by demonstrating with a rare penetration, or squashes is very good for the plants and very bad 
truly bordering on genius, the functional role of the for the bugs, both striped and black, which burrow 
organs of the flower, and principally of the party-col- at night in the earth about the plants. Cut worms are 
ored petals. also said to dissolve like earth treated with saltpeter. 

The facts brought to light by him, and which now This is a remedy which would certainly be very useful 
form part of the uncontested patrimony of science, ap- to the plants, and if, as is claimed, it destroys or keeps 
peared to him so surprising that he entitled his book, away insect marauders, it will prove most valuable. 
.. The Mystery of Nature Unveiled in the Framework This saltpeter solution is useful to any plant which is 
and l!'ecundation of Plants. " The discovery of spren-

I 
attacked by insects which at any time burrow in the 

gel, who, let us say by the way, recoIllmended toe bo- ground. It does not appear to be wholly certain, how­
tanists of his time to study plants in vivo, in the very ever, that it is as efficacious an insecticide as could be 
midst of nature, instead of being content with an ex- wished. 
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J citutific �Uttrinlu. 
Oxygen and P u re 'Vater for Health. I traverse greater thicknesses of the earth's atmo-

In a lecture on the advantages of vegetarianism in sphere. 
malarial climates, by Doctor J. H. Kellogg, he speaks Here Professor Dewar, by means of liq uid oxygen, 
of the necessity of an abundance of oxygen and pure and its evaporation accelerated by a high exhaustion 
water to insure good health. pump, liquefied some common air in an open test tube, 

There are no purifying agents for the blood like pure at the ordinary pressure of the atmosphere. It came 
air and pure water. Oxygen is a general house cleaner, down clearer and " smoked " less than did the liquid 
it saturates the blood, and thus reaches every part of oxygen ; it also boiled more quietly. This liquefying 
the system, while water is just as good and necessary of common air, he said, is useful, as by its evaporation 
for cleansing the tissues on the inside of the body as it they would be able to get lower temperatures in the 
is for keeping the outside of the body clean. The no- future than had hitherto been reached. 
tion that many people have of purifying the blood by He then spoke of Michael Faraday's experiments in 
putting something into it is absurd-as though impure 1849 on the action of a magnet on gases placed between 
substances could have any purifying effect. Would its poles, and in subsequent experiments he employed 
soiled clothing be much improved by being washed in the magnet, now historical, which had been used by 
a decoction of burdock root or sarsaparilla? Let one Faraday. He also drew attention to the following 
with blue lips and pallid face start out briskly for a table, in which + means ., magnetic, " and - means 
run, and in a short time he comes in with rosy lips, " negative. " 
bright eyes and an altogether different countenance. Magnetic Relations of Gases-Fanulay. 
The oxygen which he has been taking in has served to =:::;-;:::-:::-:::;-:::;.=-:::-:::-;:::-"" .. '-'--c----" .. :::;--=.::;-.-�-=--=-=-=--=-==:c--=-:::-�--=-=- -=---'C-=-=--='==-=--= 

wash out the effete matter and burn it up, and he is a 

1 
I 

Th t k 1 t f . .  h 
. 

, I n . ! hi Tn  new man. en ,a e p en .y 0 exerClse ill t e open III Air. Carholl lc 

I' Hyd ro"cn Co"l Ga< 
air, live in well-ventilated rooms, eat simple, whole- A C i d .  � • c. 

some food, and drink freely of pure water, and you -- -- 1 ---- -- -- -----

will need no other blood purifi�r. A i r . . . . . . . 0 1 + 

I 
+ weak + 

Ni trogen . . . . . . . .  . . . . . .  I t'troll g 
• ' .  � • Oxygen . .  . . . . . . . . . . .  + + + � t rollg + I':l- t.rollg' 

REMARKABLE EXPERIMENTS WITH LIQUEFIED AIR 

AND LIQUEFIED OXYGEN AND OTHER LIQUEFIED 

GASES. 

Professor De war recently delivered a lecture at the 
Royal Institution dealing with the above subject, in 
the presence of a large auditory, with Lord Kelvin, 
president of the Royal Society, in the chair. We fol­
low the report given in the Engineer. 

Professor Dewar began by thanking those who had 
presented the Royal Institution with the machinery 
and appliances which would enable him to show the 
experiments of that evening, and at that early stage 
of the proceedings he felt bound to thank his two as­
sistants, Mr. R. N. Lenox and Mr. J. W. Heath, for 
their arduous work for some time past in preparing 
for the demonstrations of that evening, in the course 
of which he should use up a hundred weight of liquid 
ethylene, which had been weeks in manufacture from 
alcohol and strong sulphuric acid, and compressed in 
the laboratory. He was thus enabled to go farther than 
in his lecture at the Faraday Centenary. The apparatus 
before them in the theater was supplied by means of 
pipes from the laboratory with liquid ethylene and 
with liquid nitrous oxide ; the latter was used to cool 
the apparatus in the first instance. 

He first filled a test tube with liquid oxygen, of which 

Carbonic acid . . . . . . . 0 - weak 
Car bonic oxide . . . . . . .  - \\teak 
NitrIC oxide . . . . . . . . .  . 
Etbylene . . . . . . . . . . . . .  . 

- weak + + 
-- weak 

A mmon iu  . . . . . . . . . . . . .  . 
Hydrochlori c acid . . . .  . -- weak 

Professor Dewar stated that Becquerel was before 
Faraday in experimenting upon this subject. Bec­
querel allowed charcoal to absorb gases, and then 
examined the properties of each gas. He tllU� dis­
covered the magnetic properties of oxygen to be 

MAGNETIC ATTRACTION OF LIQUID OXYGEN. 

he said that he should probably use a pint in the course strong, even in relation to a solution of ferrous chlor­
of the evening. They would notice that it was not ide, as set forth in the following table : 
clear, but looked milky, from the presence of some 
impurity, of which impurity he would say no more, as Specific Magnetism, Equal Weights-BecqueTel. 

he did not know its cause. He would, however, pass Iron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . + 1,000,000 

the liquid through filtering paper as one would filter Oxygen . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . • . . .  + 377 

d th 1 Faron. chloride solu. 8p. gr. 1·4334 . . . .  . . . . . . . . .  + 140 
water, an ey cou d see that it came through quite Air . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  + 88 

clear ; on throwing an image of the test tube and its Water . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . • . .  3 

contents upon the screen, the liquid oxygen was seen Professor Dewar then took a cup made of rock salt 
to be of a cold pale blue color. It was boiling vio- and put in it some liquid oxygen for the liquid does not 
le�tly at the .t�mperature of the air, with a hiss�g ' 

touch rock salt, but remains in it in a spheroidal state. 
nOlse, and glvmg off clouds of, apparently, whIte The cup and its contents were placed between and a �moke, �ue to the freezing o.f t�e moisture �n the ad- little below the poles of the magnet. Whenever the 
Jacent aIr of the theater. LIqUId oxygen bOlls at -180° circuit was completed the liquid oxygen rose from 
below the zero o� the Centigrade scale, as determined the cup and connected the two poles, as represented in 
by thermo-electncal measurements. th t h' h . . d f h t h f th h . . .  e cu , w  lC IS cople rom a p o ograp 0 e p  e-

Here a l�ter of lIqUId oxygen was placed in a flask, nomenon. Then it boiled away, sometimes more on 
and depOSIted on the lecture table, from which flask one pole than the other and when the circuit was 
Professor Dewar took some n

H
ow and then, when re- broken it fell off the pole in drops back into the cup. 

quired in the experiments. e then drew attention He also showed that the pole of the magnet would 
to the following table : draw up liquid oxygen out of a tube. The magnetic 
Boiling Points-Below the FTeezing Point of WateT. property of liquid oxygen, he said, is about 1, 000 as 

Boilin!! po i nt. compared with 1, 000,000, the magnetic power of iron. Bo i l i ng point 
Below F. P. of W. 

Carbonic acid . . . . . . . . . . . .  - 80 deg. C. 
Nitrons oxide . . . . . . . . . . . •  - 00 
Ethylene . . . . . . . . . . . . . . . . .  - 103 
Oxygen . . . . . . . . . . . . . . . . . . - 184 

Nitrogen . . . . . . . . . . . . . . . . . - 198 ' 1  

Air . . . . . . . . . . . . . . . . . . . . . . .  - 192 · 2  
Carbonic oxide . . . . . . . . . .  - 193 

Nitric oxide . . . . . . . . . . . . .  - 153 

Mareh gas . . . . . . . . . . . . . . . . - 164 

At 5 to 10 mm. pres. The cooling of a body, he added, increased its mag­
- 116 deg C. 
- 125 
- 142 
- 211 
- 225  solid. 

- 207 8olid. 
- 211 
- 176 

- 201 801 ;<1.  

netic power. Thus, cotton wool, cooled by liquid oxy­
gen, was strongly attracted by the magnet, and a 
crystal of ferrous sulphate, similarly cooled, stuck to 
one of the poles of the magnet. 

The lecturer remarked that fluorine is so much like 
oxygen in its properties that he ventured to predict 
that it will turn out to be a magnetic gas. 

Common air, he stated, liq uefies at a much lower 
Professor Dewar next showed that liquid oxygen is a temperature than does oxygen, and one would expect 

non-conductor of electricity, and that a spark one- the oxygen to come down before the nitrogen, as stated 
tenth of a millimeter long, from a coil machine which in some text books, but unfortunately it is not true. 
would give a long spark in air, would not pass through They liquefy together. In evaporating, however, the 
the liquid. It gave a flash now and then, when a bub- nitrogen boils off before the oxygen. Here he poured 
ble of the oxyg'en vapor in the boiling liquid came be- two or three ounces of liquid air into a large test tube, 
tween the terminals. Thus liquid oxygen is a high and a smouldering splinter of wood dipped into the 
insulator. mouth of the tube was not re-ignited;  the bulk of the 

As to its absorption spectrum, the lines A and B of nitrogen was nearly five minutes in boiling off, after 
the solar spectrum are due to oxygen, and he showed which a smouldering splinter dipped into the mouth of 
that they came out strongly when the liquid was in- the test tube burst into flame. 
terposed in the path of the rays from the electric lamp. Professor Dewar then poured out a wineglassful of 
Dr. Janssen had recently been making prolonged and liquefied common air, and presented it to the chair­
careful experiments on Mont Blanc, and he found that man, cautioning him to hold the glass only by the 
these oxygen lines disappeared more and more from lower portion of the stem. 
the solar spectrum as he reached higher altitudes. 1 Between the poles of the magnet, all the liquefied air 
The lines at all elevations come out more strongly I went to the poles; there was no separation of the oxy­
when the sun is low, because the rays then have to gen and nitrogen. Liquid air has the same high insu-

lating power as liquid oxygen. The lecturer remarked 
that the phenomena presented by liquefied gases pre­
sent an unlimited field for investigation by many work­
ers. At such low temperatures they seemed to be draw­
ing near what might be called " the death of matter ; "  
liquid oxygen, for instance, had no action upon a piece 
of phosphorus dropped into it ; and once he thought, 
and publicly stated, that at such temperatures all 
chemical action ceased. That statement he now with­
drew, for he had found that a photographic plate stand­
ing in liquid oxygen could be acted upon by energy 
coming from outside, and at a temperature of -200' 

C. was sensitive to light. 
His friend, Mr. McKendrick, had tried the effect of 

these low temperatures upon the spores of microbe 
organisms, by submitting putrefied blood, milk, and 
such like substances for one hour to a temperature of 
- 182° C. ; they afterward went on putrefying. Seeds, 
also, withstood the action of a similar amount of cold. 
He thought, therefore, that the experiments had 
proved that the idea of Lord Kelvin uttered some years 
ago was possibly true, when he suggested that the 
first life might have been brought to the newly cooled 
earth upon a seed-bearing meteorite. He lastly drew 
attention to the following estimates by different scien­
tific men as to the cold of stellar space : The tempera­
ture of space, Herschel, - 150 ' ;  Hopkins, - 38 '5' ; 
Fourier, - 50° ; Pouillet, - 142 ' ;  Pictet, - 274' ; Ran­
kine, nothing. 

• • • 

(jare and llIanagclDent of '.rool�. 

The following points on the management of a ma­
chine shop, which are extracted from an article in the 
Tradesman, will prove of value to those interested in 
this subject. 

For much of the boring done in a machine :;hop, the 
upright drill, with the automatic feed, can be used to 
very great advantage ; it has been found much more 
convenient than a boring lathe, and fully as efficient. 
A machine of this class should not be used for ordinary 
rough drilling ; this may be performed upon a lighter 
and cheaper machine. For light drilling, a small, 
quick-running drill press, with hand feed, is suitable. 
By the use of universal chucks, and drills of uniform 
diameter throughout, including the shanks, the neces­
sity of having a set of drills for each drill press is 
avoided. 

Every machine shop should be provided with a tool 
room, but this does not necessarily imply that all of 
the tools should be kept there or returned each time 
after being used ; this, in many cases, incurs a great 
loss of time. This rule should be observed in the case 
of large, valuable tools which are seldom used, but it 
does not apply in the case of small drills, cold chisels, 
wrenches, etc. ; the tool room should, however, have 
duplicates of all tools used in the shop. 

So far as possible, a regular system should be ob­
served in the sizes of nuts, bolts and tap bolts, so that 
solid wrenches can be used upon them. Whenever 
tools require repairing, by dressing, tempering or 
otherwise, they should be returned to the tool room, 
and it should be the duty of the tool keeper to have 
such tools repaired and put in order without delay and 
returned to their places, so that there will always be a 
supply on hand. The old method, which allows the 
workman to carry the tool to the blacksmith shop and 
there wait until it is put in order, involves an unwar­
rantable waste of time. 

The tool keeper must necessarily be a first-class ma­
chinist and tool maker, capable of replacing any and 
every tool used in the shop, and this is true even where 
the tools are mainly purchased, as special tools are 
unavoidably required occasionally in every shop. Or­
dinarily, every workman is supposed to keep his own 
tools ground and in good condition for work, but it is 
undoubtedly more economical to have certain tools, 
such as twist drills, reamers, etc. , kept in order by the 
tool maker. 

. ' . . . 

Joining Band Sa",s. 

The following directions for joining band saws are 
given by the Defiance Machine Works : Bevel each 
end of the saw the length of two teeth. Make a good 
joint. Fasten the saw in brazing clamps with the back 
against the shoulder, and wet the joints with solder 
water, or with a creamy mixture made by rub­
bing a lump of borax in about a teaspoonful of water 
on a slate. Put in the joint a piece of silver solder the 
full size thereof, and clamp with tongs heated to a 
light red (not white) heat. A:; soon as the solder fuses, 
blacken the tongs with water, and take them off. Re­
move the saw, hammer it, if necessary, and file down 
to an even thickness, finishing by draw-filing length­
wise. 

. . . . .. 

C OAL is mined in Turkey, in Heraclea and Koslu, 
both on the Black Sea and about 100 miles from Con­
stant.inople. The mines at Heraclea are controlled by 
the Ottoman government ; t.he Koslu mines by a pri­
vate firm, Kurtschi & Co. The coal obtained is inferior 
in quality to the English mineral, especially to the 
Cardiff and Newcastle coal. 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 

FEED WATER HEATER. -Joseph Bell, 
Troutdale, Oregon. A casing is. according to this In­
vention, connected at its lower part with the steam 
s u p p ly. and contains upwardly extendinlt plates pro­
vided with projections, a water distributer being held 
above the "lates and d i scharging tLereon. A filter 
is arranged w i thin the casing above the entrance of the 
steam supply to cause the steam t.o pass u pward be­
tween the plates, and the feed-water is filtered after it 
is heated and previous to Its entrance to the boiler. 
The invention is an im provement on a former patented 
invention of the same inventor. 

C OAL SCREEN. -James J. Coyne, Old 
Forge, PenD. 1'his is an im proved construction es­
pecially designed to receive anthracite coal from the 
breaker, screening the coal without regard to its condi­
tion as to moisture, and also brushing and polishinlt the 
coal .  It consists of a rotary shaft with a series of 
interlocking hubs, the central hub of each series being 
loose on the shaft and t.he two outer hubs fixed to the 
shaft, while radial arms projectinlt from the loose hnbs 
carry a tubular screen and adj ustable radial arms pro­
ject from the fixed hnbs, brushes and blades connecting 
the outer ends of the arms of adjacent fixed disks. 

RailW'ay Appliances. 

CAR C OUPLING. -Robert S. Russell, 
Brownsville, Texas. Pivoted w i thin the drawhead is a 
coupling jaw having a horizontal hook at its forward 
end and a shonlder on the lower face of the rear end, 
the latter being weighted, while a rock shaft iUlunaled 
beneath the drawhead carries an arm adapted to contact 
with the coupling jaw and shoulder. The i mprovement 
affords an automatic coupler desigl!ed to be very cheap 
and simple, always safe, and which may ·be coupled 
and uncoupled from the side of the cllr. with means for 
locking the parts in coupled or nncou pled posi tion. 

CAR WHEEL. -George H. Graham, Oak 
Park, I l l .  The tire of this wheel has segmental recesses 
all its mner surface. the spokes having segmental rings 
fin i n g  i n to the recesses, while the hub carries bolts 
forming pivots engaging the inner ends of the spokes. 
'l'be  i n ner end s of the spokes are formed with an eye in 
wbich fits a r ubber cylinder through wbich passes the 
bol t  of the hub, forming a rubber cushion on the inner 
end of each of the spokes. The improvement is designed 
to reduce to a minimum the chances of breaking from 
crystallization or other causes. 

llIecbanlcaJ . 

WIND MOTOR. - John Hoffman and 
Harvey F. Turner. Oakley, Kansas. This motor is of 
simple and durable construction, and arranged to trans­
mit the combined force of a series of wind wheels to a 
common shaft. It comprises a tower in wbich is a 
central vertical shaft connected with a turn-table on 
the top of the tower, a rotary frame depending from the 
turn-to ble inclosing the tower, tbe frame having a ring 
on its lower end traveling about a circular track on the 
lower portlon of tbe tower, while upper and lower hori­
zontal wind wheel shafts are journaled on the rotary 
frame, vertic .. l ly-extending shafts being geared to the 
horizon tal shafts and in turn Iteared to the central 
vertical shaft. 

OIL CAN. -Frank E. Small, Sing Sing, 
N. Y. This can has a llexible bottom and an u pper and 
lower chamber, with a downwardly-opening valve con­
trOlling the communication between the two chambers, 
a sprin!!: normally holding the valve open. while a spout 
has unobstructed communication with the lower cham· 
ber. While the can is adapted for nse in the ordinary 
ways it may also be made to eject oil with a grp.at deal 
O f  force, tn throw it to a considerable height, as may be 
desirable in oiling overhead mechanism or parts difficult 
to reach. 

CUTTING GLASS PLATES. -William J. 
Wilsnl l .  Watford. England. Photographic plates 
w h i ch have been coated with sensi tive emulsion are 
then divided i nto smaller plates of various standard 
Bizet!!. !lnd thiS i nvention provides a mechanism whereby 
the plates are held and presented i n  succession and in 
proper pOSition to the cutting tools, the cutting then 
being effected by the relative motion of tbe pl ate and 
cutter, produced Cltber by the movement of the cutter 
over the plate or the mo vement of the plate past the 
cutter. 

CAN CRIMPING MACHINE. -James A. 
Peck, Brewster, N. Y. Simpl e and durable i n  construc­
tion and automatIc ill operation. this machine is designed 
to securely crimp the lIanges of the covers on to can 
bodies. It has a vertically rotating carrier with an 
intermittent motion and having peripheral recesses t o  
receive a n d  discharge the cans, whil e there are t w o  dies 
at opposite ends of the carrier to align wi th th� recesses, 
and each having a beveled rim engaging the can covers, 
one of the dies having a rotary motion to impart a 
rotary motion to the can, and the other die being longi­
tndinally movable. Bevel wheels journaled in fixed 
IIrms at OPPOSIte SIdes of the carrier engage the lIanges 
of the covers opposite tlie beveled rim. of the dies, 
pressing the lIanges inwllrd toward the rims. 

ROD JOINT O R  C O U  P L I  N G. -Isaac 
Jones. De Lancey. Pa. A si mple and d urable devic.e . 
readi ly applied or removed in case it is desired to couple 
or  unscrew two drill rods, is provided by this invention. 
Tbe two members of the joint are screwed together and 
formed w i th registering recesses on their outer surface, a 
key s l iding in one of the recesses and engaging with i ts 
p rojecting end the recess in the other member. wbile 
l iners held in the recess of the second member engage 
t be sides of the key, and a bolt held in tbe lirst member 
has a head arranged in the patb of the key to lock it in 
pluce. 

Agrleultu ral. 

G R A I N D R  I L L.-William H. Davis, 
Fond du Lac. Wis. This i nvention provides an im­
provement in what are known sa ., shoe drills," and the 

J titutifit �lUtritlu. 
front or lIuke frame and t b e  rear or wheel frame are 
pivotally j ointed, the wheels in the rear frame running 
one in the rear of each lIuke. A lever is arranged to 
relieve the lIuke frame of the weight of the drlver when 
desired, or it may be adjusted to cause the driver's 
weight to be exerted to hold such frames down. The 
depth at which the shoes run to penetrate the soil 
and form furrows is readily adjustable, and the inven­
tion rovers various other novel features. 

Miscellaneou". 

CASH REGISTERING MACHINES.-G. B. 
Massey. deceased (Sarah R. Massey and Stanley A. 
Bryant. administrators, Mamaroneck, N. Y.) An add­
ing attachment is provided by this invention for a 
formerly patented invention of the same inventor, the 
improvement adding fractional parts of a dollar oIlly, 
the dollars beinl( added on the record strip of the ma­
chine. The rock shaft of the printing mechanism has a 
toothed sector engaging a pillion on the shaft of the 
nnmber wheels, a spring pawl carried by the pinion en­
gaging a notched wheel on the number wheel shaft, a 
vol ute spring carrying the notehed wheel back after it  
has beec moved by the pawl, while a spur wheel on the 
number wheel shaft carries a ratchet wheel to be engaged 
by the pawl, and numbering wbeel s with carrying mech­
an ism are adapted to be engaged by the spur wheel on 
the number wheel shaft. 

FOLDING CHILD'S CARRIAGE. -William 
Cook. New York City. The folding running gear frame 
of this carriage has side bars carryinlt stud axles on 
whIch are the wheels, and the folding body is supported 
on springs in the usual manner. The sides and ends of 
the body have pivotal connections between all their 
meeting ends, whereby the members of the body and 
the running gear frame, as well as a pivotally connected 
handle bar, WIll swing in nnison and the carriage may 
be folded without disconnecting any of the connections. 
The const.ruction is  such that the stabi l i ty of the car­
rirge, when open in position for use. is not dependent 
on the fastening of latches by the servant o r  attendant, 
the parts being permanently fastened together. Tbe 
collapsing can be readIly effected by a sl ight press ure 
on the sides of the body, but only after the hinged bot­
tom board has been raised. When erect the carriage is 
not noticea bly different in appearance from non-fold­
inlt ones, being manufactured of wood or rattan and in 
various designs. 

FURNITURE CASTER.-Rob Roy Parrish, 
Port! and. Oregon. This is an improvement in casters 
whose pintles or pivots o.re. held in their sockets by 
means of springs, thns preventing accidental detach­
ment of the casters, wbile their removal may be effected 
by the application of more or less force. 'rhe metal 
socket has an internal rib, and the pintle has an enlarged 
shoulder within the base of the socket, a spring attached 
to tbe pintle having downwardly-projecting arms nor­
mally ont of contact with the socket, and the pintle not 
coming into contact with the rib when thrown into an 
inclined posi tion. 

A S H  S I F T E R .  - Johann G. Bast, 
Brooklyn, N. Y. A device more especial ly designed for 
family use is provided by this invention-one which is 
simple and durable in construction, easily manipnlated, 
and adapted for nse on an ordinary ash paii. A lIanged 
receptacle with a screen bottom fits in the npper part of 
the pail. the lIange resting and turning on the edge of 
tbe pail, the receptacle having a 1l.xed top part and a 
hinged lid locked by a holt, while a covering strip is  
provided for covering the joint between the lid and the 
fixed top part. 

F I R E P L A C E  B L O W E R.-Gutie H. 
Tuttle, Shorter'. Depot. Ala. Vertical rods at the side 
of the fireplace pass through a cap fixed at the top, and 
an apron or curtain of lire proof material is secured at 
Its upper end to the inside of the cap, eyes on the sides 
of the apron sliding on the rods. A handled bar on the 
lower end of tbe apron also slides o n  the rods, and may 
be locked to hold the apron down, sprines normally 
drawing the apron into the cap. The blower is  designed 
to be readily raised or lowered to increase or diminish 
the dranght, while beinlt very ornamentai in appear­
ance and suitable for use as a screen in summer time. 

PORTABLE BATH.-Alfred H. Cox and 
Isaac N. Haley. New York City. This is  a simple, com­
pact, and convement device, which may be collapsed 
to form into a small package for carriage, and affords 
means to administer a shower or otber bath of warm or 
cold water in a room without inj nry to carpets or furni­
ture. The tub has a convex bottom from wbich ex­
tends a drain pipe, there being rigging for raising and 
lowering the tub, and a water-proof screen wall being 
sn.pended from above the tub and attached to i t  by its 
lower edge. A clean water supply dp.vice having a 
spray nozzle is adapted to discharge water near the top 
of the screen wall .  

ROPE REEL. -Hermann O. Kunath, 
Evansville, Ind. This is an inexpensive device which 
may be made of waste pieces or s trips of wood, and 
consists of two crossed inclined pieces. centrally secured 
together, to which, a short distance from their ends, are 
secured side and end pieces, one of the side pieces form­
ing the handle. The improvement affords a strong form 
of construction, the reel not being liable to be broken 
by hard or common use, and not being likely to split or 
warp from changes in  the weather. 

STAND FOR SIDEBOARDS, ETC. -Ferdi­
nand K. Maximilian, New York City. This is designed 
as a new article of manufactnre, compriSIng a mirror 
having a suitable backing and so made as to size and 
form as to serve as a stand or support for glasses on 
sideboards, hotel bars. etc . •  the const.ruction being such 
that any form of lacquered backing plate may be nsed, 
and tbe cost of manufacture thus lessened. 

C H E C K R E I N  WORKER AND HOOK.­
Oliver Kennedy, Brunswick, G a .  This is a simple device 
applicable to any harness for use in connection with an 
ordinary check rem. t.o enabie the driver to check or 
nncheck the horse without leaving the carriage. At­
tached to the saddle i. a base plate carryin2: side arms 
in which are rollers serving as guides for the operating 
rein, while on the l'ei .. eDd of the plate Is a keeper hav-

ing a pawl adapted to engage a catch riveted to the 
rein. When the horse is to be nnchecked, the pawl i. 
raised and the check released by pulling backward on 
and then slowly releasing the rein, quickly loosening 
the rein after pull ing back causing the pawl to engage 
the catch and bold the horse checked. 

ROLL PAPER HOLDER AND CUTTER.­
Edwin E. Sentman, Philadelphia, Pa. Tbis is a device 
adapted to contam wrapping paper or toilet paper in 
rol ls, the holder being so constructed that tbe loose end 
of the paper will  be always readily accessible, and the 
\Japer may be q uickly and convemently cut in desiced 
lengths. By a novel construction and combination of 
parts, the roll is readily piaced in the boider and the 
the reel removed therefrom, and. by means of a simple 
tension device, the roll may be more or less tightly held, 
to turn more or le�s freely. 

Box.-Frank H. Palmer, Brooklyn, 
N. Y. A single piece of spring wire, secured at one end 
to the box body, forms a convenient handle, and is so 
bent that its other end holds the lid, a convenient box 
being thus formed for holding sboe blacking, grea.e. 
and similar substances, so that the user can q u ickly re­
move and replace tbe cover w i thout soihng the hands. 

SASH RAIL FASTENER.-Lorenzo M. 
Bronson, Richmond H i l l, N. Y. This Invention pro­
vides a sash lock to be applied to the meeting rails of 
window sashes, designed to operate automatically to 
lock the sashes aud draw them together when the win­
dow i. closed. Two registering cases are secnred to the 
meeting rails, and a weighted tumbler having teeth 
pivoted in the upper sash is  adapted to protrude into 
the lower sash, wbile spring-pressed arms p ivoted in the 
lower case are adapted to engage tbe teeth of the 
tnmbler. 

W I N  D O W SHADE FIXTURE. -George 
Biehn. Tacoma. Washington. This invention provides 
a slidmg plate with an arm and head connected there­
with to form a sliding bracket. with other novel fea­
t.uras, a clamp and bracket being arranged on each side 
of the window frame, adjustable for a shade roller of 
any ordinary length. The device is SImple and i nex­
pensive, may be secured to a window frame of any kind 
without the use of screws or naiis, and easily adjusted 
to hold a shade at any desired height, while it can be 
almost instantly put up or taken down. 

ZITHER. -Vetal Bessier, Brooklyn, N. 
Y. The fret board of this instrnment is  hollowed out 
on its under side and has its front edge fastened to tbe 
front edge of the sounding board. so that the hollowed­
out portion extends transversely over and c lear of the 
sounding board to form a clear space for the full de­
velopment of the sounds. A metallic frame is aiso 
secured to the sonnding board, its two parallel ends 
forming the pitch and tnning pin pl ates. and the sides 
extending over the board and attached at their ends to 
the frame ends. The finger rest is made adjnstable 
lengthwise of the instrument. to aHow it to be set more 
or less to the right hand to accommodate different sized 
hands of children or adults, whil e allowing them easily 
to finger the strings at the proper places. 

BRACE FOR PIANO KEY BOTTOMS.­
Herman MCClellan, Toronto, Canada. This brace has a 
vertical member shaped at its lower end as an inverted 
truss and having on Its inner face a longitudinal rib, a 
horizontal member mtellral with the upper edge of the 
vertical member extending over the rib, which is 
adapted for engagement with the nnder face of the key 
bottom, the horizontal member engaging with its upper 
face. With this improvement tbe key bottom of an up· 
right piano may be constrncted of wood and the bottom 
preserved in perfect form, being effectnally prevented 
from warping. while the brace is l i!(ht in weigbt, 
strong, quickly applied. and does not interfere with the 
keyboard:or tbe action. 

VENTILATOR FOR HATS. -Martin F. 
W. Kochner, Brooklyn. N. Y. A face plate and back 
plate are applied on the inside and outside of an open­
ing made in the crown of the bat, and a shntter with 
openings is held to revolve between the plates, or be 
adjustabiy heid in any desired position. The device is 
especially applicable to the s ide, more or less air being 
admitted to the interior of the hat crown as desired, or 
the ventilator being closed to exclude the air entirely. 

STIPPLING IMPLEMENT.-J ohn B. Pabl 
and John B. G. Gandelas. New York City. This is a 
light and convenient implement contisting of a handled 
frame carrying a pivoted impression roller with a pa­
pillarv surface, and sl iding ink-distri buting rollers and 
sliding Ink supplying fount, springs pressing the fonnt 
toward the impress ion roller, with the distributinlt 
roll ers located intermediately. The device is adapted 
for the production of artistic effects upon lithographic 
stones or other materi .. i that is to be subsequently 
etched . 

ANKLE SUPPORT FOR SKATES.-Luke 
w. Kenney. New York City. A U-sbaped body is 
adapted to be secured to a lIange of the heel plate of the 
skate, the members of the body extending upon each 
side of the ankle, and pivoted yokes extending forward 
and rearward from the npper ends of the mem!?ers. 
straps from the yokes passing aroun d tbe leg just above 
the ankle. The device is very simple and quickly ap­
plied, and allows free motion in a heel and toe direc­
tion while preventing a lateral motion hkely to dislo­
cate or strain tbe ankle. 

DESIGN FOR A PIN. -Julius A. Bidwell, 
Ivanpah, Cal. This design consists of a circular figure 
apparently embossed npon a semicircular figure, one 
appearing to snpport the other, there being a d ollar sil!n 
($) upon the full figure and a portion of a s imilar s ign 
on tbe other figure. 

DESIGNS FOR A BADGE. -Charles A. 
Bal l,  Marion. Ind. Two desil(n patents for badltes 
have been granted this inventor. In one, on both the 
obverse and reverse sides. a dove rests on a 1I0rol spray 
of golden rod, the dove and the golden rod surmollnting 
a ri bbon-l ike pannel decorated witk the U. S. coat of 
arms, while sus\Jended from tbe panel is a disk repre­
senting ou one side tbe landinlt of Columbus and on 
the other side the Woman's Building of the Columbian 
Exposition. In the other badlle, an eallie with an olive 

(JULY 9, 18<)2. 
branch is cronching above a ribbon-like panel in which 
is the U. S.  coat of arms, while su spended beneath is 
a disk showing on one side the landing of Col umbns, 
and on tbe other side the Administration Bniidillll of 
tbe Colnm bian ExpOSItion. 

NOTE.-Copies of any of the above patents ", ill be 
furnished by Munn & Co .• for 25 cents each. Please 
send name of the patentee. title of invention, and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 
VALVE GEARS FOR STEAM ENGINES. 

By Cecil H. Peabody. New York : 
John Wiley & Sons. 1892. Pp. v, 
128, with 33 additional folding plates. 
Price $2. 50. 

The plain slide valve, Sh ifting eccentrics, link mo­
tions, radial valve gears, double valve Itears. and drop 
cut-off valve gears are the headings of the topics of tbis 
book, as summartzed in the contents. The subjects are 
treated from a practical standpoint, mathematics. how­
ever, being used wbere desirable. Tbe numerous plates 
are of very material advantage, and the text c loses with 
an index. 

BOYD'S COPARTNERSHIP AND RESI-
DENCE BUSINESS DIRECTORY OF 
PHILADELPHIA CITY. Boyd's Direc­
tory Office, Philadelphia, Pa. 

The business interests of Phil adelphia are admirably 
represented in this volume. Its two mai n divisions are 
an alphabetical directory of business honses. followed 
by a directory of the same classified by the natures of 
the businesses. This is followed by the city register and 
street directory, tbe whole making a most creditable 
representation of the bnsiness world of our Pennsylva­
nia neighbor. 

How TO LIGHT A COLLIERY BY ELEC­
TRICITY. �y Sydney F. Walker. 
London : Whittaker & Co. New 
York : Macmillan & Co. 1892. Pp. 
36. No index. Price 75 cents. 

This is a reprm! from the t.ransactions of the British 
Society of Mining Students, and appears to be a very 
practical treatment of the subject of the lighting ot coal 
mines by the incandescent electric l ight. 
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1. Handsome plate in colors of a residence recently 
erected at Yonkers, N. Y. Perspective views, 
1I00r plans, etc. Messrs. Rossiter & Wright. 
architects, New York. An excellent design. 

2. Plate in colors of a residence erected at Marina 
Heights, Black Rock, Conn. Perspective eleva­
tions and 1I00r plans. Cost $7,000 complete. 
Henry Lambert, architect, Bridgeport. Conn. 

3. Perspective view and 1I00r plans of a brick honse at 
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at a cost of $2,500. 
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plans. 
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furnaces. ill!IAtrated.-How to stain wood yellow 
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-An improved wood-working machine, illus_ 
trated.-An improved revolving chimney top, 
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Grindstone Frames-\Vith cabinet base and all im­
provements. Send for circulars and prices. W. P. 
Davis. Rochester, N. Y. 

ShIngling gauge patent for sale. See page 28. 
Acme engine, 1 to 5 H. P. See adv. next issue. 
., U. S." metal polish. Indianapolis. Samples free. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
6 Spindle Turret Drill Presses. A.D. Quint. Hartford.Ct. 

Universal and Plain Milling Machines. 
Pedrick & Ayer. Philadelphia, Pa. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

Screw machines. milling machines, and drill presses. 
The Garvin Mach. Co . •  I .. aight and Canal Sts., New York. 

it? A. We cannot rate the power of a spring without 
knowing the quantity of water flowing in gallons or 
cubic feet per minute. or the length of the pipe and the 
vertical beigbt of the spring ahove the pomt of dis· 
charge. which must be open to tbe full capacity of the 
pipe. A direct line of pipe down the slope of the hil l 
w i l l  give the greatest efficiency over tbe other line, as 
stated. We have no knowledge of a hammer with a 
screw eye. Distillation purities water by separat ing 
mineral and organic matter from the distillate. Odors. 
if not eliminated by open boiling, may be absorbed by 
filtration through animal carbon. 

(4449 H. B., Munich.-In regard to your 
numerous queries, we assure you that the United States 
naval authorites are tboroughly posted as to all tbe 
known improvements in naval armament, both for 
offence and defense. All the steel alloys have beAn 
tested and the nickel steel found to be tbe best for all 
pnrposes. The Mannesman tube process has not yet 
been made practicable for the great-gun tubes. 

(4450) D. E. S.,  Eaton, 0.,  says : Early 
Centrifugal Pumps for paper and pulp mills. Irrigating in the spri ng of this year water works were put in 

and sand pumping plants. Irvin Van Wie, Syracuse, N. Y. operation here, the supply of water being taken from 
Portable engines and boilers. Yacht engines and ten welle drilled 100 feet deep in a sandy loam near a 

boilers. B. ,V. Payne & Sons, Elmira, N. Y., and 41 Dey creek. The wel!s are cased up with iron pipe. Up to 
Street, New York. a month ago the water seemed a8 fine for drinkmg- pur­Wire clotbespin for sale, or State rigbts granted. Pat- poses as any I ever saw, being slightly soft. For the ented in U. S. and Canada. Practically tested. Send 6 past month the water has been tasting bad and has been 
cents for sample. J. A. Johnson, Trempealeau, Wis. getting worse. V\-"'hen drawn out of the hydrant it 

The best book for electricians and beginners in elec- strongly resembles milk in appearance. A glass full will 
tricity is " Experimental SCience," by Geo. l\-I. Hopkins. clear in about. two minntes, leaving no sediment. By By mail. $4 ; Munn & (;0., publishers, 361 Broadway. N. Y. holding the glass to the ear a singing noise similar to 

For the original Bogardus Universal Eccentric Mill, that produced by soda water is heard, and qu ite a vapor 
Foot and Power Presses, Drills. Shears, etc., address or steam will rise. By holding a lighted match in this J . S. & G. F. Simpson. 26 to 36 Rodney St .. Brooklyn, N. Y. vapor the flume will brighten up perceptibly. The 

Canning machinery outfits complete. oil burners for wllter smells and tastes l ike oil . Is the water healthy, soldering, air pumps, can wipers. can testers, label ing or how can we test it (�ome simple way) to find what is machines. Presses and dies. Burt �Ifg. Co., Rochester, the matter with it? After the water settles an oily sub­N. Y. 
What do you want to buy? We will send without cost 

to you, catalogues. price lists, and information concern­
ing anything you wish. Paret, 'Villey & Co., 265 Broad­
way. New York. 

Competent persons who desire agencies for a new 
popular book. of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American ollice, 361 
Broadway, New York. 

G. D. Hiscox. 361 Broadway, N. Y . •  consulting engineer. 
Hydraulics, pneumatics. steam appliances. heating and 
ventilation, artesian and driven wells, tramways and conveying machinery, mill and factory plants. 

Wanted-At the new tinplate works in Philadelphia, 
tinmen and washmen who are first-class workmen and 
thoroughly nnderstand working in tbe old fashioned 
way, through pure palm oil. and the making of the finest 
grades of both tin and terne plates. Address by mail 
only. N. & G. Taylor Co., Philadelphia. 

l:irSend for new and complete catalogue of Scientific and other Books for sale by Munn & Co .• 361 Broadway. 
New York. Free on application. 
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ItS 
HINTS TO CORRESPONDENTS. 

N a m e s  and A dd ress must accompany all letters. 
or no attent.ion wil l be paid thereto. This is for our 
information and not for publ ication. 

Referellc,es to former articles or answers should 
give date of p !lper and puge or number of question . 

Inqu i ries not answered in reasonable time sbould 
be repeated � correspondents will bear in mind that 
some answers reqnire not a littl e research, and, 
though we endeavor to reply to all either by letter or in this department, euch must take his turn. 

Speci a l  W r i t t e n  Inform ation on matters of 
personul rather than general interest C!lunot be 
expected without remllnerlltioo. 

S c i e n t i fi c  A m erican SUPl,lements referred 
to may be had at the office. Price 10 eent8 each. 

B o o k s  referred to promptly suppl ied on receipt of 
prIce. 

IU l n e ral" sent for examination should be distinctly 
marked or labeled . 

(4446) W. J. H. says : Please inform me 
if there is any way to prevent a boiler from priming. 
Would you advise using potatoes for removing scale. If 
so. would 20 pounds be more than advisable for a 60 

horse power tubular boiler, cut small and dropped in 
in the steam drum? I would like to have your idea 
about using coal oil for removing scale in boilers. A. 
The priming of a boiler may arise from incrusted tubes 
or dirty water, which lessens steam production. or pos­
sibly from overtaxing its capacity. Although potatoes 
are said to have been used for removing Elca]e in boi lers, 
we have too little faitb in their efficiency to recommend 
them. Coal oil has the tendency to gather the dirt into 
a cake, which is liaole to settle on the fire sheet and in_ 
jure the boiler. The easiest to obtain and cheapest 
boiler cleaner is the ordinary sal soda or crystallized 
washing Roda. One half pound to a boiler horse power. 
dissolved in the feed water and pumped into tbe bo iler. 
where. after a day's boiling in the regular use of tbe 
boiler. it can he blown out by repeated filling up and 
blowing down three cocks at a time, while the boiler is 
running. Repeat and clean out the boi ler. 

(4447) H. M. T. asks : 1. If cocaine 
were applied to one spot of the body freqnently, would 
it kill the nerves at that place ? A. No. 2. What work 
on psychology would you recommend for the general 
reader ? A. We recommend and can supply Su l ly's 
• • Outlines of Psycbology," price $3 by mail post paid, also Munsel l 's U Pe.ychoiogy," price $1.75. 

(4448) T. H. says : 1. There is a spring 
coming out of a preCipitous hil l 250 reet from its base. 
It fills a l� inch pipe. There is anxiety to know wbat horse power could be developed if it were brought to 
the base in a perpendICular pipe if properly bandied. 
Also how much less would be the power if brought 
down in three perpendicular sections, that is a horizon­
tal pi I 'e from the bottom of one to top uf another? 
Also what hor8e power at a grade 22�o. Has a ham­
mer with a sharp screw thread in the eye for receiving­
tbe handle ever heen known or is it now original ? If 
distilling water will not remove t.he odor of volatile 
matter, how clln it be said that distillation can purify 

stance can be seen on the surface. Would the water in 
ol1r wells be as healthy or more so than the hydrant 
water? Population 3.500, closely bntlt, no sewers, land 
flat, too much so for cel lars. Will tbe water likely im­
prove ? The county I",firmary is located a half mile up 
the creek from the wells. wi'.h its sewer emptyiug into 
the creek. Would that contaminate the wells? A. Tbe 
indications are that you have gas or oil at a lower depth 
than the wells, and that the pumping has drawn the gas 
or oil into the water 8tratum. The s inging noise is pro� 
bably the gas escaping from the water. 'The water may 
not be injurious or unhealthy. yet we cannot say that 
i t  is healthy, but the taste and smell condemn it. The 
sewage from the connty infirmary will not contaminate 
the wells, as the fil tration of the creek water tbrongh 
the Boil will puri fy the water. We should judge the 
well wa ter hetter than the hydrant water. provided that 
tbe wel ls are at a distance from water closets and cess· 
pools. It is very doubtful if your deep well water im­
proves. Probably a new set of wells nearer the creek 
and not so deep, say 50 feet.. and at quite a d istance 
apart. will give you better service. The filtrate from 
the creek is better than the present supply. 

TO INVENTORS. 

An experience of forty years. and the preparation of mOre than one hundred thousand applications for pa­
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un .. 
equaled facilities for procuring patents everywhere. A synopsis of the patent laws of the United States and all foreign countries may be had on application, and persons 
contemplating t he securing of patents, either at home or abroad. are invited to write to this office for prices 
which are low, in accordance with the times and our ex­
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad­way. New York. 

INDEX OF INVENTIONS 
For which Letter. Patent of the 

UnUed State. were Granted 

June 28. 1892. 

AND EACH BEARING 'rHA'r DATE. 
[See note at end of list about copies of these patents.J 

Addressing machine, F. D. Belknap . . . . . . . . . . . . . . . .  477,793 Alarm. See Electric alarm. 
Alarm lock, R. G. Vassar. . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.071 
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477,792 
man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 478,067 Ancbor, C. H. Eaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477,745 
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Axle lubricator. E. H. Benners . . . . . . . . . . . . . . . . • . . . . .  478,041 
Axle washer, N. M. Brinkerhotf . . . . . . . . . . . . . . . . . . . . .  477,639 Axles, machine for forming lubricator grooves in 

vehicle, C. W. Brewer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477,638 Axles of electrically-propelled vehicles. tbrust 
Barcg�t�r��rA�:il�an<?t':fri'.o�::::::::::::::::: : : : : : : : : : :  !H:� 
Barrel elevator, C. A. Sterling . . . . . . . . . . . . . . . . . . . . . .  477,874 Bath apparatus. electriC, H. E. Waite . . . . . . . . . . . . . .  477,975 Battery. See Secondary battery. Voltaic body 

battery. 
Battery. W. A. Childs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '77,645 
Bearing for screw nuts, balJ, C. E. Brunthaver . . . . 477.642 Bearing, roll. A. Paterson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,718 
Bed bottom, coiled wire, T. W. Klipfel . . . . . . . . . . . . .  477,002 
Bed, folding. H. Stevenson . . . . . . . . . . . . . . . . . . . . . . . . . .  477,967 
Bed. sofa, W. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.881 
Bee smoking apparatus. A .  G. Hill . . . . . . . . . . . . ... . . .  478,006 Bell gong, door, J. P. Connell . . . . . . . . . . . . . . . . . . . . . . . .  477.649 
Be�t stretcher, G. P. Kenehan . . . . . . . . . . . . . . . . . . . . . . 478,060 
Bicycle, S. E. Mosber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,772 Bicycle stand, M. J. Russell . . . . . . . . . . . . . . . . . . . . .. . . . . 477,705 
Bicycle wheel, C. H. Metz . . . . . . . . . . . . . . . . . . . . . . . . .. . . 478,064 
Bit. See Bridle bit. 
Block. See Curbing block. Board. See Electrical keyboard. 
Boiler. See Steam boiler. 
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Book, account, J. E. Ames . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,631 
Boomerang. C. H. Emerson . . . . . . . . . . . . . .  . . . . . . . . . .  477,748 
Boomerang gun, C. H. Emerson . . . . . . . . . . . . . . . . • . . . .  477,747 
ggg�s

or c:rh�gt:::e:��ti�· �orB���:;:i·ng· · Bcrew� 477,923 
threaded wire into the soles of, L. Goddu, 

478,055, 478.056 
Box. See Letter box. Sbeet metal box. 
Brake. See Car brake. Wagon brake. 
Brake beam, J. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.057 
��g� �W;�:(fo:,'f:���o\f::·. �

n
���: : : : :  ::::::477,993: !ii:� Bricks. composition of matter for" A. S. Baker . • . . 477,632 Bridge gate. J. W. Rhodes . . . . . . . . . . . . . . . . . . . . . . . . . . . 477,700 

Bridle bit, G. S. Parsons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,779 Broom, A. M. Sanders . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  4",782 Buckle. M. Logan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . .  ''l1,947 

----
Burglar alarm systems. automatic test for, A. 1 Jacketed can. G. B. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . .  478,050 
But���o�r{�b,;: i:'.iiikiewicz: : : : : : : : : : : : : : : : : : : : : : : :  :H:� g�f:t�

st
���

n
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t
t�?�"y 'raii Joint: · · · · · · · ·  477,9li5 

Button. G. Heuser . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  477,802 Keys, device for carrying, J. C. �laylor . . . . . . . . • . . . .  477,970 
Button, crochet, C. Kessler . . . . . . . . . . . . . . . . . . . . . • . . . .  477,806 Kiln. See Brick kiln. 
g:'�t� i�:gti�a�r�:c��rl��w�A�il����.� : : :  : :'. : : : ±t�:3� ��:{fin�·J:a�l�:��eieciricai stop'mott()n 'for:' A: 477.817 
Cam, extension. B. £'. White . . . . . . . . . . . . . . . . . . . . . . . . 477,978 Beyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.986 
Can. See Jacketed can. Knob attachment. _Doebler & Bryant . . . . . . . . . . . . . . . 477,t:3ti Can cleaning machine, G. Roth . . . . . . . . . . . . . . . . . . . . . . 477,703 Lacing strings of sboes, eye for, W. Lang . . . . . . . . . .  477.903 
Canning device, fruit, J. J. Isler . . . . . . . . . . . . . . . . . . . .  477.805 Lacing studs, machine for set.ting E. D. Welton .• 477,852 
Car brake, D. L. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,922 Ladder hook, extension, J. A. Weston . . . . . . . . . . . . .  477,877 
8:� ��:��;,.'ria�k ����te': for: '('t': L: Harvey: : : : : :  :i�:� t���rR�tN\(lia�se�����.::::::::::::::::::::::::::::. i�H�� 
Car coupling. Callaway & West . . . . . . . . . . . . . . . . . . . . . . 477,989 Lamp, central draught, W. C. Homan . . . . . . . . . . . . . .  477.865 
Car, railway, Hoadley & Bemis . . . . . . . . . . . . . . . . . . . . . . 477.935 Lamp chimney raiser, E. M. Goldsmith . . . . . . . . . . . .  477,930 
Car window dust and cinder protector, E. B. Lamp. fount for central draught lamps, W. C. I,oomis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477,948 Homan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,364 Carpet fastener, stair, T. H. Spurrier . . . . . . . . . . . . . .  478,028 Lamp or conductor support, electric, C. Bell . . . . . .  477,984 
Carpet stretching device, J. T. Lemon . . . . . . . . . • . . . .  477,809 Lamp socket. incandescent, Smith & Foster . . . . . . .  477.786 
Cart, dumping, L. Rodenbausen . . . . . . . . . . . . . . . . . . . .  477,702 Lamps, receptacle for portable electric, H. Mo-
Cartridge. J. M. Pollard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478,020 lendo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477,810 Case. See Hat packing case. Lrunps, wick raiser for central draught, W. C. 
Cash indicator, register, and check printer, W. H. Homan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,477,862, 477,863 

Gilman . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477.840 Lantern, signal, J. H. Parsons . . . . . . . . . . . . . . . . . . . . . .  477.697 
8:��.:;��;\'::ie!a�'i:;
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8���n�;,��1in�ft;�,n£.f��.a8.p�rrl.;rf·. �: .���.��:: ti�:�� t:i�g: �:!:�.:}bl�: x�f.eJovey:: : : : : : : : : : : : : : :  :::: : : m:�� Change maker and check receiver, automatic Lath bolter, J. H. Peterson . . . . . . . . . . . . . . . . . . . . . . . . . .  477.956 
electric. T. Mangan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 478,011 Lathe grinding attacbment, G. A. & O. W. Muel-Cha{���lo�i���,r�r:��s��� .��i���i.����.� . �?�-. 477.875 LeiXer; ' skins; ' 'etc:: ' irtachtiie· 'for' ·coioriiig: · ·C: 

477,911 
Cistern cleaner, C. R. Jenne . . . . . . . . . . . . . . . . . . . . . . . . . 477,760 Knabe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,761 
Ci

S�'h'i,':: .���:'. ��:.
i
.�� .���. ����.���� .. ��l.��:. �. ���� 477.908 tl'ifi';."g ���k�: �·o��m�I��:d : : : : : : : : : : : : . : : : : : : : : : '. : : : m:m 

Clamp. See Track clamp. Lightning arrester. F. Haselwander . . . . . . . . . . . . . . . .  471,656 
Clasp. See Corset clasp. Lock. See Alarm lock. Electric lock. 
Cleaner. See Cistern cleaner. Dish cleaner. Locomotive, street. E. Dederick . . . . . . . . . . . . . . . . . . . .  477.889 B�lue cleaner. Loom friction let-o:ff motion. T. S. Brown . . . . . • . . . .  478,045 
Clock hand remover, G. E. Hollis . . . . . . . . . . . . . . . . . . .  478,000 Loom weft stop motion, Wyman & Clark . . . . . . . . . .  477,731 Clothes drier, H. Stevenson . . . . . . . . . . . . . . . . . . . . . . . . . 477.968 Lubricator. See Axle lubricat.or. 
Clutch, G. Bender . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477.985 Mail pouches, means for lecking and unlocking. 
Coin-controlled mechanism, Powell & Chandler . .  477,871 A. J. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477,963 
8gi�ingrf,
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Compass, mariner's. R. Oliver . . . . . . . . . . . . . . . . . . . . . . . 478.017 Meat, preservation of, Laubheimer & Salzer . . . . . .  477.844 
8g��:���� p�
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, r��i�e����t'r�d��;�:: :::: : .... : ,'::::.' .': :.':::: : : :  :fl:�g 
Corset clasp, G. J. Pforr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477,819 Meter. 'lee Gas meter. 
Corsets, abdominal belt for, A. L. Weeks . . . . . . . . . .  477,976 Mill. See ROlling mill. 
Cotton press, J. L. Pridemore . . . . . . . . . . . . . . . . . . . . . . .  478,070 Mill appliance, J. A. Potter . . . . . . . . . . . . . . . . . . . . . . . . .  477,822 Counter. J. Gaetje . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 478,002 Motor. S. Peterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478,068 
Coupling. See Car coupling. Music leaf turner, E. Von Trautvetter . . . . . . . . . . . . .  4�7,R28 
Cup. See Sponge cup. Musical instrument. key, C. }J. Whitney . . . . . . . . . . .  4�7,830 Curbing block, street. S. A. Webb . . . . . . . . . . . . . . • . • . .  477,721 :Musical instruments, vibrator for reed. H. Janes. 477.661 
Cutlery hardening apparatus. G. E. Smith . . . . . . . . .  477.785 Nail making machine, L. Goddu . . . . . . . . . . . . . . . . . . . . 478.054 Cutter. See Butter cutter. Fruit or vegetable Necktie, H. Heath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 478,008 cutter. Thread cutter. Non-conducting covering for steam pipes, etc., B. 
Dental reflector and tongue guard. W. E. An- J. Christie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,647 drews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,791 Nut lock, J. D. Jolley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477,9H Desk tool table, G. Larsson . . . . . . . . . . . . . . . . . . . . . . . . . .  477.762 Nut lock, S. C. Pettegrew . . . . . . . . . . . . . . . . . . . . . . . . . . .  478,019 
Det
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.
or. See Pickpocket and coat thief detee- 8¥.r�� £���se�o

J�'K: ;h:e����.�:����: ��: : :  : :':.: : . m:�g Dish cleaner, Harman & Polk . . . . . . . . . . . . . . . . . . . . . . .  477,860 Ore concentrator, H. }�. Hicks . . . . . . . . • • . . . . . . . . . . . .  477,934 Doll, J. & P. Fleischmann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,892 Ore concentrator. E. A. Hockley . . . . . . . . . . . . . . . . . . . .  477,936 
B��[n�:���ct-ol�r, �g�bi�·red· bar: Vi: c: H�BS:: : :  fw'�1l ����n:,l:l���th �Od� J.tft��oii::::::::::: ::.'.:: : : :  i��:��i 
B�:�::' t����:�:l�.�������.�,. �� .�������: : :  : : : : : : !��:8U �:��inlees��:� J��t, J. G. Broman . . . . . . . . . . . . . . . .  477,640 

g�e��nle';:'�1����s �;.�;.Sonther . . . . . . . . . . . . . . . . . . .  477.827 �:¥t\li��.
ct'Jas#:{I�·. �.�o��.���: : : : : : : : : : : : : : : : f+�:� 

Drinks, apparatus for dispensing, W. M. Fowler . .  477,797 Passenger recorder for public vehicles, J. M. Dye, violet, Gnehm & Schmid . . . . . . . . . . . . . . . . . . . . . . .  478,095 O'Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 478.016 
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o£o�e�· a��n��tiej.; · T: ' E: 477.653 
Electric current transformer, N. T. Wilcox . . . . . . . .  477.879 Vt oOd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 4-77.728 
�l���lg !ii��h��;lg�:a:�,�.

el W ooil.·.·. ': . .. 47�,�::: tii:� ��a�g,
g
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Electric regulating apparatus. J. M. Bradford . . . . .  477,637 Piano, N� Marston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477,669 
Electric switch, Pilkington & White . . . . . . . . . . . . . . . . 477,86n Pianoforte pedal, H. A. Hambloch . . . . . . . . . . . . . . . . .  478,067 
�1��i�:g:t���to::':a�\��.1iI�J���: : :. :': ::.: : ':.: : : : fi+:� �i����Ck�i';.�J��l�g�:i·detector, J. F. Hurd . . .  477,910 
��:�����eBtr�����:�b.b��\:��k�a�t?���.��: : :  : : : : :f�:� �t��fa�1�g�����,���:r � w�l:�� and drain: ·E·. 'ii: 477,735 
Elevator. See Barrel elevator. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.024 
Elevator, C. W. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478.040 Pipe or flue beader and expander. C. A. Frayer . . . . 478,000 Elevator, P. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,730 Planing macbine

:r 
W. H. Doane . . . . . . . . . . . . . . . . . . . . . .  477,928 

:�eJ:���.r�������.m3��1:;���: .�:. � •. .  :.���g. ��� : :  4g:� �t���tre��i�e !·ar���,
sco�z"I: 'ii: A: 'B'ehms: : : : : : : : :  ���:8i� 

������ato�· te�d���Trevapoj.at·or: · · · ·  . . . . . . . • . . . .  477,921 
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Excavating and shoveling machine, E. Henne- Plow, reversible, A. Pirch . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477,912 
bery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.933 Plow, truck or rice farm, J. A. Taylor, Jr . . . . . . . . . . 477.971 
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Feed trough. J. A. Whitmore . . . . . . . . . . . . . . . . . . . . . . . 477.724 Portable house, O. P. Howe . . . . . . . . . . . . . . . . . . . . .. . . . . 477,757 Feed water heater and condenser, E. Nelson. Power, application of differential , If'. Burger . . . . . .  477,736 
477,814, 477,815 Press. See Cotton press. Printing press. 

Feed water heater, sectional, E. Nelson . . . . . . .  � •. . .  477,816 Printing and folding machine, combined, C. 
Fence construction, G. F. St. Jobn . . . . . . . . . . . . . . . . . .  477.mG Chambers. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,886 Fences, ad�stable brace for slat and wire and Printing machines, bed motion for cylinder, L. C. 
FeJ'j��etSe'; �ia�T}��dei:: ' "  . . . . . . . . . . . . . . . . . . . . . .  478,027 pri'?fi'i,,;e��ess: perfecting: 'j: 'C: 'Fowler:::::: :: : : : :  !H:� 
Ifiltering apparatus, D. Williamson . . . . . . . . • . . . . • • . •  477,727 Protector. See Waistcoat protector. 
Finger ring, C. A. RusselL . . . . . . . . . . . . . . . . . . . . . . . . . . . 477.825 Pump, plumber's force, J . H. Lawless . . . . . . . . . • . . . .  477,808 Fire indicator, M. W. lIes . . . . . . . . . . . . . . . . . . . . . . . . .• . .  477,759 Pump, steam, J. Maslin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,949 
Fireproof building, C. Aikin . . . . . . . . . . . . . . . . . . . . • . • . .  477,733 Punching flange plates, machine for, H. C. Jones. 477.8W Fishing reel, �\ Greason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,754 Purse and pocketbook frame and catch, A. 
Flower stemming device. S. J. Russell . . . . . . . . . . . . . .  477,704 Goertz . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.799 
Flue and fire box. steam bOiler, D. B. Morison . . . .  477,779 Rack. See Meat rack. 
Flue cleaner, W. Pharr . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . 477,957 Rail and cross tie, combined, A. J. Moxham . . . . . . .  477,679 
Flue stopper. J. A. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . .  478,044 Rail joint. A. J. Moxham . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.677 Folding stand or trestle, J. T. Miller . . . . . . . . . . . . . . . . 478,065 Rail joint. M. C. Niles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.694 
���:e�t;l;�t�'mll(£:���: f.a�t�r;:er: .��l.z.��: : : : : : :  ���:� Raim:�w����a:s� . . 
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Fork. See Hay tedder fork. Railway conduit, cable, M. H. Bronsdon . . . . . . . . . . . . 477,884 
Frame. See Tile frame. Railway conduit, electric, C. T. H. Schwieger . . . . . 478.C26 
���a �������Obi'eJc�·e�g�ygrater·:E: S·ams·on·.: : :  �H:� Railway cross�7�'6�: i77�1����682, 471,685 477,68;'. 477.6&" Fuel, artifiCial, H. Zahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 478.039 Railway crossin"s, frog or cross for, A. J. Mox .. 
Furnace. See Alloying furnace. Hot air furnace. ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,684 Smoke consuming furnace. Railway, electric, J. W. Bates . . . . . . . . . . . . . . . . . . . . . . .  477,734 
Furnace door opener. D. Curry . . . • . . • . . . • . . . . . • . . . .  477,888 Railway expansion rail, A. J. Moxham . . . . . .  477,672. 477.675 
Gauge. See Surface

-&
auge. Railway guard rail, E. A. 'l'rapp . . . . . . . . . . . . . . . . . . . . . 477,713 

g:��e:�i�:'i.��ar�tus: �n���s; 'j':.;'& Peoples: : m:� �:il::� �:il'a�iIll������e 'same: 1�7:f.1ht�h�� m:�s 
Gas meter. W. N. Milsted . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.910 Railway rail brace cbair. W. M. Brown . . . . . . . . . . . .  477.641 
Gas retort, A. Coze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477,834 Railway rail curve, J. G. Jordan . . . . . . . . . . . . . . . . . . . .  477,001 
g:t�; F�'i\'. i�i�ga�l:t.� .. . .  �.��. �.���: . . . . . . . . . . . . . . . . . 477,667 �:il::� r�!���\�';!nti,;r.;t��X
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Gate, J. H. Tudor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 478,036 J:tailway track switch pieces, A. J. Moxham . . . . . . .  477,686 
Geological formations, apparatus for illustrating, Railway tie, A. J. Hartford . . . . . . . . . . . . . . . . . . . . . . . . . .  478.058 

D. M. Barringer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-77,633 Razor strop, F. Kampfe I t  (tl . . . . . . . . . . . . . . . . . . . . . . . . . 477,902 gl:�� ;�������:.
e
�tc�: �a��!�t;rr·e of'stained: 477,920 �:�ll���g

e
�E:�?�

g
c� i�Ck����lj��: : : : : : : : : :  ::::: : : : :��:� 

Carter & Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.990 Recorder. See Passenger recorder. Glass grinding machinery, R. Friedel . . . . . . . . . . . . . .  477,839 Reel. See }�ishing reel. 
8��Y� fi�������.Cp.�o?e���.�!�·.·.·.·.·.·.·.·.·. : ·.·.·:.·.·:. : : : : :  �g:� �:��l�:�:tg�: �: ������������

.
:::::::::: .

.. ���,�: �H:� 
Grain preparatory to grinding, process of and ap- Register. See Cash register. Valve register. 

paratus for dampening, Meier & Fritsche . . . . . .  477,909 Regulator. See ElectriC current regulator. 
Grain purifier. F. P. Manning . . . . . . . . . . . . . . . . . . . . .. . .  477,668 Ring. See Finger ring. Hat packing rin�. Grain separator, G. A. Scbraud . . . . . . . . . . . . . . . . . . . . . .  477.783 Rolling mill, J. A. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,821 
Grape picker. Moore & Jory . . . . . . . . . . . . . . . . . . . . . . . . . .  477,9li2 Roof, portable, J. H. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,701 
Grate bar, J. Montgomery . . . . . . . . . . . . . . . . . . . . . . . . . . .  478,013 Rubber sboe, Powell & Marshall . . . . . . . . . . . . . . . . . . . .  477,958 
Gun, Livingston & Starrett . . . . . . . . . . . . . . . . . . . . . . . . . .  477.946 Rubber shoe, E. A. Saunders . . . . . . . . . . . . . . . . . . . . . . . .  477,851 
Gun barrels. manufacture of. F. Meixner . . . . . . . . . .  477,763 Sad iron, W. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,660 
Gun, magazine, W. E. Loomis . . . . . . . . . . . . . . . . . . . . . . .  477.866 Safe. M. S. Goldsmith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,800 
Guu, magazine, A. Mercer . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,764 Sash balance. A. Lang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,807 
8��B.

s
���lfe�ti:ct*;���

s
ggii,·P:Mauser::: : :: : : : :  �g:�� �:�� t�l�e;�lI�·B�H!�:s��: : : : : : : : : : : : : : : : : : : : : : · : : :  !g:�81 

�:�:�r.A·S!e ���i���glr:· ·Gar�·e�t·i;angej.� · · · ·  477,U44 �::.���.tfG�M�H��:;·.·.· . .... .. .. .... .. .. .... .
.
.. .... .. .. .... : : : : : : :  :g:� 

Harrow or cultivator, Baker & Oborn . . . . . . . . . . . . . .  478,072 Sawmill pawl and ratcbet, G. W. Stinebring . . . . . . .  477,710 Harvester. J. F. Steward . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,709 Sawing machine. F. :AI. r.I.'eeguarden . . . .  -. . . . . .  . . .  477,972 Hat bodies, seam for securing sweat bands to, W. Scraper, cotton, McAlister &; WaddelL . . . . . . . .. . . . .  477.691 P. Gammons. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477,751 Screws, lathe attachment for cutting. R. Norwell 477,777 lIat bolder and case, H. Stevenson . . . . . . . . . . . . . . . . .  477,969 Scuttle and skylight, G. Weber . . . . . . . . . . . . . . . . .. . . . .  477,876 Hat packing case, Abrams & Langsdorf . . . . . . . . . . . .  477,981 Secondary battery, W. L. Silvey . . . . . . . . . . . . . . . . . . . .  477,914 Hat packing ring, 8. T. Newman . . . . . . . . . . . . . . . . . . . .  477,868 Seed huller, cotton, J. J. Faulkner . . . . . . . . . . . . . • . . . .  477,997 
Hat polishing and cleaning machine. C. Simis . . . . . 477.965 Separator. See Grain separator. 
Hat rounding machine, A. T. Clason . . . . . . . . . . . . • . .  4-77,991 Sewing machine. �'. Lichtfeldt . . . . . . . . . . . . . . . . . . . . . . 478,063 
Hatch, elevator, C. P. �tanford . . . . . . . . . . . . . . . . . . . . . 478,029 Sewing machine, J. P. Stiles . . . . . . . . . . . . . . . . . . . . . . . . 478,030 Hay stacker, C. A. Purvis . . . . . . . . . . . . . . . . . . . . . . . . • • . . 478,021 Sewin� machine tacking attachment, J.W. Blod-
Hay stacker. F. W. Whitney . . . . . . . . . . . . . . . . . . . . . . . .  477,878 l'ett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477.636 
�:�t��?des:�rkF!er· ��i:l' 'i:teater': " 'Veliic"ie 

477,820 Sewl�Jt���iJ.es�t�{ekn!�/��� . .  ��.� .��?����.� .��� 477'.896 heater. Sewing sweat bands in hats. machine for, W. P. Hemp breaking and cleaning machine, J. Breslin. 477,794 Gammons, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477.750 Hitching device, C. Belle . . . . . . . . . . . . . . . . . . . . . . . . . . . 477,634: Shearing machine, P. Rohan . . . . . . . . . . . . . . . . . . . . . . . . 478,023 H018��er ��1d:�t p��]g�fdeI�P���h ��r�e�.ol�fi� ���:����i.�
c
���:it����� : .� ... � .. �.��.��'. '. : : '. : : : : : :  : :  � !f4:m 

holder. Sbeep box and vat. combined, G. G. & S. B. Gay-Hook. See Ladder hook. man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . <177,894 Hook. H. S. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 477,655 Sheet metal box. G. B. Cooper . . . . . . . . . . . . . . . . . . . . . .  478,C49 
�g�:: a:t:��:�: fi. \¥.��liiBier·::::::::::::::: : : : :  �g:�� �ff�f�era�gt

s��fn�in�a��ridE
I�:r,· apparatu."s· for: 477.973 

Horseshoe, G. Custer . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  477,926 C. lIaggenmacher (r) . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  11.252 
Horseshoe, F. A. Hoover . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477, Sign, street, E. J. Shaw . . . . . . . . . • . . . . . . . • . . . . . . . . . . . .  477,873 
Hose, reducer and nozzle for, C. R. Robinson . . . . . 477 Skirt. C. Colgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477.833 
���:�� fS��a�gri'abfel,;����ll . . . . . . . . . . . . . . . . . . . . . .  �:rgh�?�e�s�rR1:l

s
:0: : : : : : : : : : : : : : : : :: :: : ::: : : :: : : :  :z.�:�� Huller. See Seed buller. Slotting machine, L. H. Colburn . . . . . . . . . . . . . . . . . . . .  477,737 Ice pick. E. Wenigmann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.919 Smoke consuming furnace. G. S. Riley . . . . . . . . . . . . . 477,780 Indicator. See Cash indicator. Fire indicator. Spark arrester. J. W. Curran . . . . . . . . . . . . . . . . . . . . . . . .  477,995 

Indicia. blank with Signature contrOlling, E. A. Spark arrester, J. L. Owen . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.9li4 
Ink���a: P; 'W: ·S"iias·. '::: ::::::::. ':::::::. ':::. ':::.:: : fH:iM ���f�o'it��Jg� ��gliln'!,�sJ."ri: �r�:�:��.� : : : : : : : :  !f�:� 
Insulating electric couductors. A. V. Abbott . . . . . .  477.732 Sl>raying device for cooling beer. etc., C. C. Han-
Insulator. F. D. Goold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,753 ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,859 Insulator. H. C. Wirt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,980 I 

Square, center and key seating, J. B. Price . . . . . . . .  477,959 Irri�ating laterals, machine for forming, A. J. Stacker, J. Holman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417,937 
Jack. hOs���miiig 'j'ack�" Tiilii ·ooiipiitiidaci; . . · . . '78,03i ��:::'l. a��ee'F�1lt�EH �d�olstener. W. R. Cole . . 4.7'1,887 

© 1892 SCIENTIFIC AMERICAN, INC.
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Stone, manufacture of artificial, W. Reissig . . . . . . .  477,847 
Stone surfaces, hand implement for tooling, W. 

F. Nicholson • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  477,693 
Stopper. See Fiue stopper. 
Store service apparatus, R. B. WUson . . . . . . . . . . . . . .  478,038 
Stove grate, E. D. Nellis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  478,042 
Strainer, milk, \V. L. Fleming . . . . . . . . . . . . . . . . • . . . . . .  477,796 
Strainer, tea, F. J. Wills . . . . . . . . . . . .  " . . . . . . . . . . . . . . . .  477,726 
Sugar, refining raw, F. O. Matthiesseu . . . . . . . . . . . . .  477,670 
Surface

J
auge. J . B.  Price . .  . . . .  . .  . . . .  . .  . . . . . . . . . . . .  477,960 

�:�r&;. s!e �\:��:i� ·Bwi'tch: · · · · · · · · · · · · · · · · · · · · · · · ·  
477,858 

�����
e
�:�]lre�'klto�i ::�f:: ' "  . . . . . . . . . . . . . . . .  " 

. . . .  477.
96

1 
'l'arget trap, F. C. Damm . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,927 
Telegraph system, writing, H. Etheridge . . . . . . . . . .  477,652 
Telegraphs, indiVidualizing cut-out for printing, 

S. E. Linville . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,665 
�:l:�:fe�: ef������{

i
�l. 

C
B���ft������:.i�� : : : : : :  !H:� 

Telephone anti-inductive device, 8. Pollak . . . . . . . .  4.17,870 
Teiephone tablet, J. S. Gold . . . . . . . . . . . . . . . . . . . . . . . . .  477,931 
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Thread cutter for spools, H. & .8. Oakes . . . . . . . . . . .  477,778 
Tile frame, O. P. & G. O. Elterich . . . . . . . . . . . . . . . . . . .  477,746 
il�e���ic1��g�����tfI:i��: .�:. :: .�.���?::� � : : : : : :  t+�:�3� 
Tire, pneumatic, 1.\ Dunn . . . .  , . ,  . . . . . . . . . . . . . . .  " . . . .  477,996 
Tire, wheel , H Meyers " " ,  . . . . . . . . . . . . . . . . . .  .477,773. 477,774 �g; ,W:.

i
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Track or tramway, elevated, W. P. Walling . . . .  " .  477,718 
Tramway switch, automatic, W. G. }i'ay. ,  . . . . . . . . . .  477,749 
Trap. See Animal trap. Steam trap. 'rarget 

trap. 
Tree prop. T. J. Hubboll. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.939 '.rrolley wires, device for suspending, J .  Sachs . . . .  477,781 
Trough. See Feed trough. 
Truck, car, H. C. & C. B. Hodges . . . . . . . . . . . . . . . . . . . .  477,657 
Truck, car, A. Miller . . . . . . . . . . . . . . . . . .  477,765, '77,766, 471,767 
Trunk, J .  T. Dwyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,795 
Type writing machine, Blauvelt & Polhemus . . . . .  477,882 �:l��: �: {v"e�';':::::::::::::::::::: : : : : : : :  : : : : : : : : : : : :  lif:�8 
Valve and muffler, safety, E. B. Kunkle . . . . . . . . . . . .  477,945 
Valve, cesspool, E. We:ling . . . . . . . . . . . . . . . . . . . . . . . . . .  477,077 
Valve, fiu�hing. W. A. Turner . . . . .  , . . . . . .  .477,714 to 477.717 
Valve for compound engines, balanced piston, H. 

Canlleld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,924 
�:l��,i�i':. Ia

it'iJXe�.��
er

: : : : : : : : :  : : : : : : : : " : .' : : : : :  lfkZ?J 
Valve gear, G. Rothenbucher . . . . . . . . . . . . . . . . . . . . . . . .  477,848 
Valve gear. adjustable cut off, H. '1'. Clarke . . . . . . . .  478,047 
�:b��i���
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:�� 

J
b��?rf;dr(;Carbon· 'oii; 'it ' p: 477,742 

veh�gi�
e
re"ater: ·JiJ: ·:M'oiioy:.: : ·. ·. :  : .... : : .... : : .. .. .. .. : : .: . .. : : :  !��:m 

Vehicle step, Walton & /Smith . . . . . . . . . . . . . . . . . . . . . . .  '77,719 
Vehicle wheel, Huelsen & Nagal. . . . . . . . . . . . . . . . . . .  477,659 
Velocipede wheel, J. B. Robertson . . . . . . . . . . . . . . . . .  477,962 
Veterinary mouth speculum, C. S. Elllott . . . . . . . . .  477,838 
Voltaic body battery, W. F. Potter . . . . . . . . . . . . . . . . .  477,913 
Wa!!'on brake, J. A. Whitcomb . . . . . . . . . . . . . . . . . . . . . .  477,979 
Waist and suspenders, combined, H. M. Clark . . . .  471,648 
�:����

at 
l:�t;;i��::g:r�

r
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l
�ck 'washer: 

478,010 
Washing machine, Chisham & Abbott . . . . . . . . . . . . . .  477,646 
Washing machine, G. L. Fisher . . . . . . . . . . . . . . . . . . . . .  477,998 
Washing machine, S. E. Gibson . . . . . . . . . . . . . . . . . . . . .  478,004 
Washing machine, O. F. Glidden . . . . .  , . . . . . . . . . . . . . .  477,752 
;:��:�1o�e�����giiI�· ifl��fes : : : : : : : : : : : : : : : : : : :  �H:�� 
Water closet tanks, siphon for, P. Harvey . . . . . . . . .  477,841 
Water cooling apparatus. H. B. Ford . . . . . . . . . . . . . . .  477,893 
Water, purifying, C. G. Col lins . . . . . . . . . . . .  . .  . . . . . .  478.048 
Wear, device for taking up, H. A. Beidler . . . . . . . . .  477,831 
Wells, Band strainer for deep, J. H. King . . . . . .  , . . .  478,061 
Wheel. See Bicycle wheel. Vehicle wheel. Ve-

locipede wheel. 
Wheel , Derr & Hess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (77,740 
Whiftletree center, H_. Swan , . . . . . . . . . . .  , . . . . . . . . . . . .  478,033 
Wire cords and cables, machine for making, W. 

H. H. Sisum . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  477,784 

D ESIGNS. 
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Dishes, ornamentation of. E. Gerard . . . . . . . . . . . . . . . .  21,668 
Dress shield, A. P. & H. P. Rindskopf . . . . . . . . . . . . . .  21,662 
::t';i;,;r:r�to���.I: .
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�(lvedi.&ement$. 
Insi de Page,  each i n sertion • •  "a cents a line 
R ack Page. each i n sertion - _ _ _  $1.00 a l i n e  
The above are charges per agate line -about eight 

words per line. 'rhis notice shows the width of the line, 
and is set in agate tvpe. Engravings may head adver­
tisements at the sanie rate per agate line, by measure­
ment, as the letter press. Advertisements must be 
received at Publication Office as early as 1.'hursday 
morning to appear in the following week's issue. 

Screw Cut­tin� Auto­
matlC Cros8 

,Feed, etc. 

Improved Screw Cutti ng 
Foot and Power LATHES 

Drill Presses, Shapers, Band, Circular, and Scroll. Saws. 
Machinists' Tools and Supplies. Lathes on trial. 

pr- Catalogue 1nailed on appl-icat-'itm. 

SEB.<\'STIAN L .<\.'I'HE C O MPANY, 
44-46 Central Ave., C i nC i n nati,  O. 

The Sebast ian-May Co. 
I mproved Screw Cutting I.;;��. 

�::e�LATHES 
Drill Presses, Chucks, Drills, DogS, 
aud Machin ists' and Amateurs' 
Outfits. Lathes on t'rial. Cata­
logues mailed on application. 
Hi !> to 1 6 7  H i lthland Ave., 

,. [ /) N E Y, O H I O .  

JENKINS' UPRIGHT CUSHIONED 

P OW E R  H A M M E R .  

e, Bellefonte, Pa. 

NEW YORK TRAD E S C H O O LS.-DK 
scription of the New York Trade 8cbo()ls which were 
;:;��i�����o

n
����:����� ��h��� fi;d�����'i���t

n
; 

young' men already in such trades to improve t hemselves. 
With 10 illustrations. Contained in SCIF,XT IFIC AM Il:HI­
CAN SUPP J , I';M "�l\'T. No. 7 8 1 .  Price 10 cents. To be 
had at this offic� and from all newsdealers. 

Shirt, campaign, J. Schloss . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,664 
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. :��: : : : : : : : : : : : : : : : : : : : :  n:� Shepard's  N ew $ 6 0  Screw-Cutti n g  Foot Lathe 
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StOOl, piano, L. H. Marston . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,667 � ments, Chucks. Mandrels, Twist 
Stud, screw, J. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.673 � Drills. Dogs, Calipers, etc. 
Trimming. J . Hartenstein . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,660 � Lathes on trial. Lathes on 
'11rimmlllg, E. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,659 .c payment. 
Trimming, dress, B. Lipper . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,658 -; fo�

e
A�!£:u�:

t;:01�t1�n�uttlts 
.. Address H . .. . S H E I'ARU, 

TRADE MARKS. 
AntiseptiCS, Charles Traux, Greene & Company . . .  21,388 
Asphalt, E. G. Church . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,379 
Baking powder, Atwood & Steele . . . . . . . . . . . . . . . . . . . .  21,384 �6�tB I:g�

r 
B:���.
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Canned fish, fruits. snd vegetables, Winter Bros . . • 21,378 
Cement, Gibbs & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,371 
Cement, Portland, T. Picha & Cie . . . . . . . . . . . . . . . . . . . .  21,385 
Cigarette paper, Braunstein Freres . . . . . . . . . . . . . . . . . •  21,362 
Composition ta.blets for female complaints, F. 

Plumb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,375 
8���:n����ye:n�Bj�Ch����� :��tli' i5o�p'any: : : :  �tm 
Extract of wild cherry, phosphated, A. G. Thomp-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,390 
Extracts, colognes, sachet f)()wders, and toilet 

soap, Firm of Solon Palmer . . . . . . . . . . . . . . . . . . . . . . .  21,397 
Fire hose, F. Reddaway & Co . . . . . . . . . . . . . . . . . . . . . . . . .  21,386 
Fruits, nuts, oranges, lemons. olive oi1, and pickled 

olives, L.'J. Rose & Company . . . . . . . . . . . . . . . . . . . . .  21,387 
Garment stay� Ferris & De Long . . . . . . . . . . . . . . . . . . .  21,368 
Ginghams, J. �'arnum & Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,370 
Gold. Silver, plated, fiat, and table ware and jew-

elry, W. B. Durgin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,369 
Hats, caps, and bonnets, J. A. Harrington . . . . . . . . . .  21,380 
��tfs��lr��i��:�j«��·:ir�I�

C
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Nillht robes, E. Rosenfeld & Co . . . . . . . . . . . . . . . . . . . . . .  21,359 
�����1e�¥'0;�\�:!���i���nar��� �if����jlow� 21,396 

ards & Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,357 Remedies for diseases of the blood. liver, kidneys, 
and stomach. and skin diseases, F.. C. Vick . . . . .  21,377 

Remedies for diseases of the stomach. liver, blad-
der, and skin, W. H. Daniels . . . . . . . . .. . . . . . . . . . . . .  21,355 

Remedies, topical, M. Gebhart & Son . . . . . . . . . . . . . . . .  21,372 
S
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Whri1'n
C
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s
cci������ ���.��� ��.�� 21,395 

Shoes. slippers, and shoe uppers, fine, John M. 
Moore Shoe Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,358 Soap, Castile, J. Biechele Soap Co . . . . . . . . . . . . .  21,363, 21,364 �g:g: ��l�i.

S
iI��?D���.�����.��. ?����:: : : : :  M:� Stamps, rubber, H. E. Dick . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,367 'l'bread of cotton, silk, fiax, and other fibrous ma-

terials for machine and hand sewing, Kerr 
'l'hread Company . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  21,383 
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.��? ���.���� 21,382 

Tin and terne plates, �. S. Mersick & Co . . . . . .  " . . . . .  21,374 
'robacco, smoking and chewing, E. R. W. 

'i'bollias . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,360, 21,361 
Velveteens, Haslam's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,393 
Vermin on the human body, preparation for de-
wo���6i:in�

a
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y
or maciiiries:Beriiii Ma-' 21,365 

chine Works . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,391 
Y ar
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A printed copy of the specification and drawing of 
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25 cents. In ordering please state the name and number 
of the patent desired. and remit to Munn & Co., 361 
Broadway, New York. 

f� ann(1ian patents may now be obtained by the in­
ventors for any of the inventions named in the fore­
going list. provided they are simple, at a cost of $40 each. If complicated the cost will be a little more. For full 
in8tructions address Munn & Co., 361 Broadway, New 
YOI'lL. Otber foreign patents may aIao be obtained. 

",,������.,.... A G �;NT, 
.. 1 4 1  Weot 'ld !'itreet, � Ci ncin nati , Ohio. 

------------------�� 

DEPEW CITY Erie Co., N, Y.-Invest 
at new City of Depew ; 

, Vanderbllts are build­
ing it ; all rolling stock of all their roads to be built 
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investments guaranteed to Ih¥.' Full information. 
G. M. BAIL 

163 ��ir���iding, 
New York. 

Steel Type for Writin[ Macbine� , 
J .  D. MALLONEE, M'f'r, STOCKTON, N .  Y. 

F 0 ..  8 A L E  or to manufacture on royalty, n. Avery's SHINGLING GAUGE, 
Patent No. 472,846. See .sci. American of June 11. 1892 ; or send 25c. for copy of Patent. Will sell outright or by 
States. Address, 

CHANCY A VERY, PLEASANT LAKE, IND. 

ct/!:::: to $15 per day, at 
CIJCI home, selling 

LIGHTNING PLATER and plating jewelry ,watches 
tableware, &0. Plates the 
finest or jewelry good as 
new, on all kinds or metal 
with gold, silver or nickel. 

No capital. 
need· 

to 

E U� C T RO MO TOR . S I I\I PLE. H O W  TO 
make. By G. M. Hopklns.-Descriptlon of a small electro 
motor deviflef1 and cl)nstrueteil wlth a view to assistin� 
amateurs to make a motor wnich might be driven witn 
advan rage by a currpnt derived fr()m a !>attery, and 
which would h ave sutlicient power to operate a foot 
lathe or any machinp requirin� not over one man power. 
W ith 11 figures_ Contained in �Cfll;NTIFIC AMEIUCAN 
SUPPL K1\ H.NT. No. fi4 t . I ';oice 10 cents. To be bad at 
this ottice and from aLi newsdealers. 

BEATTY P i anos. ,175, O)"gan •• U9. Want agents. Cat/g!ru. Dan'I F. Beatty. Waab'ton. N. J. 

� N I C K E L  I 
.� ELECTRO�PLATING ., § Apparatus and Material. 
1"'1 THE � Hanson & Van Winkle Co. o N ewark, l'i .  J. .g 81 LIBERTY ST., N. Y. ;a 23 S. CANAL STREET, 
,. CHICAGO. 

OY STER CULTURE.-A V ERY INTER-
esting description of the process of artitlcia� oyst.:e� cul­
ture as prncticed at Arcachon, France. With In 111llS . 
trationR. Con tamed in SCIENTIFIC  AMERlCAN 8UPPL�­
l\IENT, No. S47' .  Price 10 cents. ':ro be had at thIS 
office and i'rom all newsdealers. 

S P E C I A L  N OT I C E ! 
Two handsome photo-engraved display sheets ����:gi Improvements in Air Compressors," 
U Recent Improvements in Rock Drills," 
mailed free to any one who will cut out this 
advertisement and mail it to us with his llame 
and address. 

INGERSOLL-SERGEANT DRILL CO. 
No. 10 Park Place, New York, U.S. A. 

A Groat Anvortisin[ MoniuID. 
The Architects and Builders Edition 

of the Scientific American. 
(Established 1385.) 

This superb architectural work has by far the largest 
circulation of any periodical of its class. It goes di­
rectly into the hands oj those 1LJho ha1)6 t he o-rde-ring oj the 
great bulk oj Bll ild.inq l\{a terials and Appl'i,ances, namely, 
the Architects, Builders, Constructing and Sanitary 
Engineers, Contractors, and House Owners. 

The Building Edition of the SCIENTIFIC AMERICAN 
is unquestionably the very best advertiSing medium for 
manufacturers and dealers in Building Mat.erials, Car­
penters' Tools, Woodworking :Machinery. Heating. Ven­
tilating, Plumbing and Sanitary Appliances, Roofing. 
Architectural Wood and Metal Work, Builders' Hard­
ware, Doors. Sash. Blinds, Paints, and in fact all goods 
which enter into or are used in the construction and 
maintenance of Buildings or works of any kind. 

The rates for advertising are moderate. For terms 
address MUNN & Co. Publishers, 361 Broadway, N. Y. '�THE ���!2A������ING GO. 

RI � CRANDALCS PATENT PAG K I N G S, eO � IMPROVED FOR STEAM WATER &AMMONIA t��1 ;= BRANCH OFFICES ' MAIN OfFICE>. WORKS �� COIL ��fc�g�Kig��J����llS� PALMYRA N Y 

2nd  � MACH I N ERY  n 
N. Y. M ach'y Depot. Brid2'e Store 16. Frankfort St., N.Y. 

I NVENTORS' I DEAS �':,�k::::�h��"e't
ical 

M I I, J .IKEN & 11'AMOIJ U ,  
y 

Cor. JOHN AND DUTCH STREETS, NEW YORK CITY. 
}'[achiltists, Pattern and Model Makers. 

�8u U S E  G R I N DSTO N ES? 
I f  so, we  can supply you. All sizes 
mounted and u nm ounted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe­
cial purposes. W- Ask for catalogue. 

The (:L EVELA ND STONE CO. 

lid Floor. Wilshire, Cleveland, O. 

" ECONO M Y  IS  WEALTH," 
Canvassers wanted to sen the N f'W M o  .. 
ftt"l 110.11 Typewriter. Why will 
people buy a '100 machine when *ao will 
purchase R better one! Send for i l l ustrat.ed 
c8,talogue and terms to County Agents. 

Address N ,  TYPEWRITER CO. 
6 1 1  Wal'bington Street. Boston. ;\1888. 

Mention SClentific AmericlUl, 

TO BUSINESS MEN 
The value of the SCIENTIFIC AMERICAN as an adver­

tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and 'i'errito­
ries, and is read in alJ the prinCipal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news­
paper. He wants circulation. This he has when he ad­
vertises in the SCIENTIFIC AMERICAN. And do not let 
the advertising agent influence you to substitute some 
other paper for the SCIENTIFIC AMERICAN, when se­
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequent1y done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation than is allowed on 
the SCIENTIFIC AMERICAN. 

For rates see top of first column of this page or ad. 
dress lU lJ N N  & e o . ,  P u bli sh ers. 

361 Bl'oRIlwRY, N ew York. 

THE P REMIER CAMERA 

I S  TH E B EST I N  M A R K ET. 
Simple of Manipulation. 

Plates o r  F i l m s  are used. 
The Sh utter i s  al ways set. 

PR I C E  $1 8 . 00. 
Send for Catalogue and copy o f  Modern Photography, 

W E  M A K E  A LL K I N DS OF' CA M E RAS. 

ROCHESTER OPTICAL COMPANY, 
14, S. Water St., ROCHESTER, N. Y. 

ROTARY 
V E N T I LAT I N G  F A N S. 
MECHANICAL AIR MOVERS. 

��. 
TUERR 

'V ATER lU ETER e o . ,  
FULTON, N, Y. 

------------------ --

Stat i o n a ry and M a ri n e .  
Makes is own supply of gas from 
gasoline, and at less expense than 
any other engine. No boill'T. mal, or 
fire own 'requ.ir('(t. Runs wit.h either 
manufactured or natural gas. Spe­
cially adapted for small boats and 
launches and electric light work. Cir­
culars free. ItJf"" ,Mention this paper. 

C LA R K  S I N TZ ,  M F R . ,  
Springfield, O h i o .  

The Belknap Little Gi a nt Water Motor 
Best 'Vater Motor, most powerful and 

efficient machine on the market. 
ElectriC Motors and Dynamos. 

Combined Water Motors and Dynamos. 
Cyclone Coffee Mills for Grocers' use. 

Combined Motor and Min in one case, 
run by water or electricity. 

lrritr jar Oirculat·s. BELKNAP M OTOR CO, . 
23 Plum St., Portland, Maine U. S. A. 

SMALL ELEC TRIC MOTOR FOR AM-
ateurs.-By C. D. Parkhurst. Description in ctetail o f  a 
small anrt easily made mot.or powerful enough to drive 
a ten or twelve mcb brass fan and to give a good breeze. 
With ]5  figures dra.wn to H �ca.le. Containf'd in S.C1 KK­
TIJI'IC AM I':RIC.o\ !\· SFPPLEMENT, No. ,-fj,.-. Pr ice 10 
cents. To be had at this office and from all newsdealers. 

LIGHTNING WELL -SINKING MACH INERY MANUFACTURERS. 
Hyrdaulic, Jetting, Revolving, Artesian) 

Diamond Prospecting Tools, Engines, Boilers, 
Wind M�!ir��i::::; l�t�iseJ��t�?i':t��� 

nation quality water; mailed,25c. 
The Am�rlcan Well Works, 

Anrora, III. [ 11 " 13 S. Canal 
St., £hicagn, 111. 

l Dalla •• T .... 

HAVE YOU READ �perilTlental $cienCe ? 
This new book, by Geo. M. Hopkins, is just what 

you need to give you a good general knowledge of 
Physical Science. No one having the spirit of the 
times can afford to be without the kind of scien· 
tific information contained in this book. It is not 
only instructive, but entertaining. 

Over 700 pages ; 680 fine eu(s ; w l"(Illltiall), and 
beautifully bound. Pricc by mail,  $ 4 . 0 0 .  

;7!"Send for illustrated circu�,,·. 

M U N N  & CO., Publ ishers, 
Office of the SCI E N T I F IC A M E R ICAN, 

361 BROA D WA Y, N E W  Y O H K _  

P U RE C ON D ENSED  M I LK PREPARED IN THE MOHAWK VALLEY·THE FINEST GRAZ ING  COUN T R Y  IN AMERICA 
fROM ABSOLUTElY PURE fRESH MilK.EVERY PACKAGE GUARANTEED .C DRRESPONDENCE 
SOLICITED.- MOHAWK CBNDENSED MilK C O .  ROCHE S T E R  - N.Y. u.S;.A 

© 1892 SCIENTIFIC AMERICAN, INC.



l'nuurie.d by j\[at.hcw Carey, 1785. 

H E N R Y  C A R E Y  B A I R D  &. C O .  
InduRtrial PllbliRhers. Book.ellerR, a n d  I mporterR, 

S I " W a l n u t  St •• P h i l a d e l phIa.  I'a" U. S. A .  
;:r-Our new and Revised Catalogue of Practical and 

SCientific Books, 86 pages. 8vo, and our other Catalogues 
and Ci rculars. the whole coverinll every branch of Sci .. 
ence applied to the A rts. sent free and free of posta,!e 
to any ODe in any part of the world who will furnish his 
address. 

J t itu t if i t  �mttitau. 
PROPOSALS. E L E CT R I C  V E N T I LAT I N C F A N S, I 

FO R M I N I NG A N D  U N D E RGROU N D  WO R K. I NOTICE TO ARCH ITECTS. 

ELECTRICAL MINING APPARATUS 
THE Honorable the Chief Commissioner of I.ands and 

OF EVERY DESCRIPTION Works h .... eby invites A rchitects to submit, on or 
. �:��i;::�t�o��Pi�:nrh

e� ���!ti��tiS�t�ivri�J!��S
p��� S E N D  F O R  I 1. L U ST RATED C A TA I.OGUE M 2. 

THOMSON-VAN DEPOELE ELECTRIC MINING COMPANY, 
620 AT LA N T I C  AV E N U E, BOSTON, MASS. 

vinelal Government Buildings. 
Particulars of competition and further information 

can be obtained from the underW��� '
GORE, 

Lands and w7?:lsUHei:�;���:�1�ner oj Lands & Works. 

Vict01'ia, B. C., 16th J'une, 1892. If you are interested In 

E L E C T R I C I T Y OIL WELL SUPPLY CO. IATES CK " O R E  BREAKER 
Capacity up to 200 tous per hour. U. �5, fs���:Je� �!O���:i8,�g�Jq�ar.,��fli' ���! send for our special Price List z. 

BELLS, BA T'I'ER I ES, ]> IJ SHES, 
lVIRE, JU O T O lt S, 

And a full line of general 

E LECTRICAL SU PPLI ES, 
STANLEY & PATTERSON, 

Electrical House FUl'uishings, 
32 & 3i Frankfort St., N. Y. City. 

SOME APPLICATIONS OF ELECTRW 
Transmission.-A lecture by Frank J. Sprague, delivered 
In tb� Sibley College course, explaining the variom� 

�P�t�I��� °i�:ia�s��t
r
t�r;%e�r�f�l�i�o;��C���itJe�re�I�: 

rg�e
li��.

th���ni4 �R;1��:;:?g�s�h����:t���ern ����i�� 

�1 4:; 92 WATER STREET, 
Pittsburg, Pa" 

Manufacturers of everything needed for 
.A.�TEII!iIX.A.N -VVE LLIS 

, for either Gasj Oil, Water, or Mineral 

��S
r�ag!�be��li:n¥g�rB, �t��, . Illustrated cata�ogue, price 
lists and discount sheets 

on request. �!!,gg�r 

ALLE • �E:: ' CAST INGS FR!;1 SPECIAL r R N S  
�DE.-VlIN •• CO:"; f IN c TIN"" JAPA;';- PA11 

� " �P BL A N D  F I N E  GRAY I R O N  A L S O  ST E E L  

.� 01 J ,{J F I N I SH I N G  ',N ING ,) TtiOMA: LEH IGH AVE 8< AMERICAN ST PH llA � 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breake s combined. 

M��l�:�.
of

s::�h
f�r��iS��'::�f. 

C ATES I RON W O R KS, 
liO C So. C li n ton St., C hicago 

136 C, Liberty Street, New York. 
237 0, Franklin 8t., Boston, Mass 

T I F ' C  A "ERIC A N  SUPPLE'IENT, Nos. ' "7, ' O�, and 
STEE L  TYP E  FO R TYP EW R I T E R S  7' ' ' 9. Price 1 0 cents each. To be had at this Office and . 

from alJ newsdeal ers. 

TOOL AGENTS WANTEDI��Vf�YES��P 
SEND l a c  FOR CATALOG U E . STAT I O N E R Y  &c  

E O  O T I S . I 0 2 8  N H A L ST E D  ST . .  C H I CAGO I LL 

N OW R E A DY ! 
A NEW AND VALUABLE BOOK. 

CL.A..R.�'S 
WOOL WASHERS, 

WARP DYEING A N D  S I Z I N G  M A C H I N ES, 
PATE N T  R U B B ER C O VEltED � Q V EEZ E 

RO I. I . S,  
PO WER W R n ' (. E lt� FO R H O SIERY A N D  

Y A R N n Y EJ N G. 
H R Y I N G  A N I) VEN'l'JI,ATI N G  FA NS, 

WOOL A I\ D  COTTO N D R YERS, Etc. 
Catalogues free. 

C E O. P .  C L A R K  
W i n d s o r  Locks, C o n n .  

ELECTRICITY Amateurs. beginners and an 
interested in this science need 

the only paper devoted to its first principles. Illustrated. 81 a Year. 3 111011. Trl.1 2 le. Sample 10e. Addr. ELECTRICAL 
PROGRESS and Amateur Eleetrlelu. t'. &12. Ravenswood. IJI. 

Pneuma.tio Tire Bioyoles. 
Evel'Y One Guaranteed. 

Send for Catalogue. ar- A gfmts lVnnted. 
. :- KI R KWOOD, M I LLER & CO. ,.,..# 16 Soutli St ..  Peoria, Ill. 

-FOR-
FREE  SITES TO S U BSTANTIAL 

MAN U FACT U R I N G  ENTERPR ISES 
in t h e  rapidly growm g towns o f  Virginia and West Vir· 
gin is, possessing CR IC A P  I RON, CHEAP LUMBER, CHEAP 
FUEL, and RAILROAD FAClLITIltS, address J. H .  DIN. 
G EE. 333 Walnut Street, Phi ladel phin. Pa., President 
and General Man ae-er of n umerous Land Companies 
situated along the Jines of the Norfolk & W estern 
Railroad. 

ST E E L, I R O N ,  CO P P E R, Z I N C, B R ASS, T I N ,  
And all other Metal s Perforated a s  Required for Grain Cleaning and Min­
ing Machinery. Woolen, Cotton, Paper and Pulp MilisA Rice, Flour and Oil Mills, Sugar 

and Malt Houses, DistHleries, Filter Presses, Stone. uoal and Ore Screens, BrIck and 

��'ir: ���h��;:�e�E.���tr�������a�i:�� �;;�:afe�r�rn ��d �:as�nt5::i�fn 
S��6�:: 

THE H A RRINGT ON & KING PER F O R ATING C O . ,  Chicago, 

ceived at this office until noon of 1uIY 25, 1892, for the 
delivery of eighteen thousand barrels of American hy­
draulic .cement, at Fort Warren, Boston� Harbor, Mass. 
Attention i s  invited to the Acts of Congress. approved 
February 26. 1885, and February 23, 1887, vol. 23, page 332, 
�a�!��'

a�p&ar� �.
I��t:ll��JjE

Ltti:'Le!K�J�1 
o�njF�: 

gineers. 

yours. 
T H E  N ATI ONAL MFG.  & I M PORT I N G  CO., 

334 Dea rborn St. , C h icago, I I I  • 

C ENTRIFUGAL F O R  C E AND RE-
'This splendid work contains a carcful compila­

tion of the most useful Receipts and Keplies given 
in the Notes and Queries of correspondents as pub­
lished in the Sci e n tific Alllerican during t.he 
past fifty years : together with many valuable and 
important additions. 

sultinll Phenomena.-A lecture delivered by Charles E. 
Emery, Ph .D., in the Sibley College CourRe. An inves­
tigatIon of the subject of centrifugal force, particularly _-==-__________ ..:A..:n_d=-284.:..::...
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t��S��fi�!tP� l�ti:t 
Over '.l',velve '.l'housand selected receipts 

are here collected ; nearly every branch of the nse­
ful arts beiug represented. It is by far the most 
compreheusive volume of the kind ever placed be­
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem­
ists and workers in all parts of the world : the in­
formation given being of the hig·best value, ar­
ranged and condensed in concise form convenient. 
for ready nse. 

A lmost every i nquiry that can be thought of, 
relating to formu lre used in the varions manufac­
turing ,ndustries, will here be found answered. 

J nstructions for working many different pro­
cesses in the arts are given . 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensi ve a work. 

Under the head of Paper we have nearly 250 re­
ceipts, embracing how to make papier mach,, ; how 
to make paper water proof and fire proof ; how to 
make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper. parchment paper, 
colored papers, razor strop paper, paper for doing 
up cutlery, silverware ; how to make luminous 
paper, photograph papers, ete. 

Under the head of Inks we have nearly 450 re­
ceipts, including the finest and best writing inks 
of all colors, drawing inks, luminous inks, invisi .. 
ble inks, gold, silver and bronze inks, white inks ; 
directions for removal of inks ; restoration of 
faded inks, etc. 

Under the head of AlIo,"s over 700 receipts are 
given. covering a vast amount of valuable infor­
mation. 

Of Cements we have SOLle 600 receipts, which 
include almost every known adhesive preparation, 
and the modes of use. 

H ow to make Rubber Stamps forms the subject 
of a most valuable practical article. in which the 
complete process is described in such clear and ex­
plicit terms that any mtelligent person may readily 
learn the art. 

For Lacquers there are 120 receipts : Electro-Me­
tallnrgy, 125 receipts ; Bronzmg, 127 receipts ; Pho­
tography and Microscopy are represented by 600 
receipts. 

Under the head of Etching there are 55 receipts, 
embracing practical directions for the produetion 
of engravings and printing plates of drawings. 

Paints, Pigments and Varnishes furnish over 
800 receipts, and include everything worth know­
ing on those subjects. 

Under the head of Cleansing over 500 recipes 
are given, tbe scope being yery broad, embracing 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, g'lass, leather, metals, 
and the restoration and pre8er\'a1 ion of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some r,oo receipts 
are given. 

Soaps nave nearly 300 receipts. 
Those who are engaged in any branch of industry 

probably will find in this book much that is of 
practical value in their respcctive callings. 

Those who am in search of independent businE'ss 
or employment,  relating to the h ome manufacture 
of sample articles, will lind in it hundreds of most 
excellent sugge.tions. 

rB"'" Send for descri.ptLI'(' circular. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERWAN OFFICE, 

361 Broadwa}" ,  N ew York. 

W �:ITM YER I'A T E N 'I' F U R N A CE . STHAM ROAD ROLLERS IDE AN D I n E A l .  A U T O M A T I C  E N G INES. 

T A N D EM A N n  C R O S "  COMPO U N n  ENGINES. I U O I LERS OF EV E n  Y J)ESVRI P'J' I O N .  
Manufactured by HAR R I SBU RG FOU N D RY AND M A CH I N E  WOR KS Harrisburg, Pa. , U .  S.  A.  

TH E UNITED STATES LIFE SAV-
ing Service.-By Horace L. Piper. An interestin� pa­
per, treating of Districts and Superintendents. Stations 
and their Locations, Keepers. Crews. DiSCipl ine. Boats, 
Buoys. Lyle G u n .  Life Car. Patrol. Tel ephone, Wrecks. 
With one f u l l  page illustrati on. Contained in SCIEN� 
TIFIC AMERICAN SUPPLEMENT, No� �40. Price ]0 
cents. '1'0 be had at this office and from all newsdealers. 

Perfect Newspaper Fi le 
The Koch Patent File, for preserving Newspapers, Mag-
���:sr:d:c�3.

m§��s
t�ri�:�s

br�n
th:c§�i�N��i:c

o��Es:I� 
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be ��J'Ji�� ft1il!h�ig;.

PrlfI"e��:\)�a�� �':i! .. �r r�;.�J;tt�� 
SCIENTIFIC AMERICAN " in gUt. Necessary for 
everr one who wishes to preserve the paper. Address 

M U N N  & C O . ,  Publisbers SCIENTIFIC AMERICAN. 

The " VE LOX." 
Detective Magazine (1amera. 

Portable, Best Material. 0&�f3:�:�Wo �ri1�;i.n:S�e���� 
rapidly, anywhere. 

HURLBUT MFG. CO., Belvidere. Ill. 
Send for catalogue. P. O. Box 2!l3. 

THE MILITARY ENGIN E E R  AND 
bis Work.- ' lecture by ('01.  W. R. King, in the Sibley 
College Course. Early M t J i tary Engineering, Modern 
Milit ary Enl!in eering, Field Fortifications. Sie�es, Mili� 
tary Hridl!es, S u rveys and Explorations, Boundary and 
Lake Surveys. Conta i ned in SCIENTIFIC A MERICAN 
SUPPLEMENT. No. 1S 4 1 .  Price 10 cents. To be had at 
this office and from all newsdealers. 

WAT E R  WH E E L  

The Shimer Cutter Heaits 
45,000 SOLD. 

To work Car Siding, Flooring Ceil- '�' 
. ..... 

. 
��ur3'b��:f. la:E :a� .

. . 
Blinds. Cope Heads to 
match. " .... . 
Sn.m'l 3. Shim,.r ,& SnDl, -
Centre St •• Milton, Pa. 

CHUCKS Catalogue No. 12, just issued 
with over 4C new illustrations 

The C U Mhman m: .. ct'n����eH �J?��:'�i. Conn. 

ON THE SPACE PROTECTED BY A 
!i����� s�fe';,���g;· 

M�nJ�w.'i-"r��c�'l�rI��I��n
tl� 

author shows by the aid of diagrams the amount of iEee that will be ]Jrotected by a lightning-rod of any 
Yen dimensions. illustrated with five figures. Con" 

ained tn SCIENTJ1I'IO AMERICAN 3UPPL�jMENT, No. 
:3ISS. Rrlce 10 cents. To be bad at this office and fron> 
IlJJ newsdealers. 

VANDUZEN SJ�,+M PUMP 
THE B E S T  I N  T H E  WORLD. 

Pumps Any Kind of Liquid. 
in Order, never 010g1 nor 

Gua.ranteed. 

to per Hour. 
Cost 87 to $75 elch. Addres. THE VANDUZEN &, TIFT CO' I  

102 t o  108 E .  Second St • • Cincinnati, O. 

T H E  WESTE R N  U N IVERSITY, 
OF P E N N S Y LVA N I A .  

Ancient and IU odel'n LanllUageS, PhYNicSt 
C h emi stry. Geology: Civil.  M echanical and 
Electrical F.ngi n e erl ng, A stronolny (Allegheny 
Observatory J. E. KEELER, late of Lick Observatory, 
Director). Entrance examinations for next term, Sept. 
12th. $100 for best entrance examinations. " Pit'tsburg 
Is the place to study engineering." For catalogue write 

W. J. HOLLAND, Ph.D., D.D., Pres., Pittsbnrg, Pa. 

T H E  P E R F E C  T �R U D E  O I L  B U R N E R . 
B EST R E G U LAT I O N , -

- H I G H E S T  E C O N O M Y  
F O R A L L  P U R P O S ES 
MAN U FACTU R E D  IN S I X  SI Z ES B Y  

M A N  E N G I N E  M A N F'G G O  R O r �1 E S T E R  N E W Y O R K 

it wi l l  have in the near future upon the 8peed of railway 
trains. W ith two illu strationEZ. Contained in SCIEN­
TIFIC A MERICAN SUPPLEMENT, No. 1S43. Price 10 
cents. To be h ad at this office and from all newsdealers. 

BA R N E S '  
New Friction Disk Drill. 

FO R L I G HT W O R K. 
Has th.se Great A dvantages: 

The speed can be instantly changed from 0 to 1600 
�!h�eu;;����� t� s.r:f;�����

ts.eq!:l�:f:t�:�� 
sma'uest or largest drills within its ran�a won­
derful economy in time and great savinI' in driD 
breakaK'e. Send for catalogue. 

W. F. & JNO. BARNES CO., 
1999 Ruby St., - Rockford, llll 

B EST LOOSE P U LLEY O I L E R  
I N  T H E W O R L D .  VANDUZEN PAT. L. PUL. OILER 

Keeps Pulley oiled 3 to � weeks with one 
filling. Cost 25. 30, 40, 50. 65 and 85 cent. 
each. Send Price and T RV 0 N E .  
State diameter and speed of Pulley. Will 
send Catalogue free. Mention thil pa.per. 

ANDUZEN & TII'T CO.CI •• lnnatl,O. U.S.A. 

And all Fancy Woods. 
TEAK FOR Y A C H T S ,  l'lPA N ISH CEDAR 

F O R  SHELLS. etc. 
T H E  E .  D. A L B R O  CO •• 

Eastern ( 20 0  I.ewis "'treet, ( New York U S A. Branch, 5 Ft. E. 6tb St.. 5 • • • 

H. T. BARTLETT, Mg'r. F. W. HONERKAMP, Ass't Mg'r. 
(Mil ls. CinCi nnati, 0.) ----�-----���--

THE S I M PSON 
STO R A C E  B A T T E R Y .  

$l i;�atag!'s�e�·l .�� 3'e�r
C:ll�ell, 

E. M. F., 2 3-10 volts. 8apacity, 20 

Can ��t�'i-:�cr�if�rg;?!lvi tY 
hatt eri es.  

For lighting small incandescent 
lamps, running motors anti expe­
rimental work. 
SIMPSON ELECTRW MFG. CO. 

39-4 1  W. W a s h i n gton �t.,  
(; H U ) A GO .  

HOW TO MAKE A S'rORAGE BAT-
tery. - B r G. M. Hopkins.  Birections for making a 
Plante bat tery and for c h a rging the same. With 4 illus. 
trati ons. Contained in SCIEN T I]'IC A MERICA N 8HP� 
PL KMENT, No. 845 .  Price 10 cents. '1'0 be had at this 
uffice and from al l newsdealers. 

A R T E S I A N  
Wells, Oil and Gas Wells, drilled 
by contract to any deptb. from 50 
to 3(00 feet. We also manufac� 
ture and furnish everything re� 
quired to drill  an d complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1,00J feet. 
Write us stating exactly what is 
required and send for illustrat­
ed catalogue. Address AWl" & OIL WELL SUPPLY CO., 80 BEAVER STREET, NEW YORK. 

W 0 R K I tJ G M O D  E L S �� L IGHT M ACHI N ERY.  I NVENT IONS  D EVE L O PED .  Semi fO l' Mone l  C i rcu lar .  J ones  B r o s .  E Co  . .  C i n �t i . O .  \ 
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30 J titutiftt jaeritlu. 
1Vtbveriisements. I � 

I nside Page, each insertion - - "� cents a l i n e  I �si 
H ack Page, each insertion - - - - $1.00 a l ine I � �  

PATENT P ET ROLEU M M OTOR.  
( N O  BENZI NE.) 

Cheapest and best Engine for any pOwer required. PrIces considerably lower 
than tliose of any other engine in the market. Economical In fUel. Mounted 
ready for use. Can be set up on any floor. No 1.lcel lse Required . Partic­
ularly adapted for running Launches, and when mounted on a wagon can be 
used for Agricultural purposes. We also mannfacture GAS E N lHNE!!I of 
same system with equal advantages. IT"Send for Catalogue.,Al 

The above are charges per agate line - about eight :a � 
words per liue. This'notlce shows the width of the line, g <=I 
and is set In agate type. Engravings may head adver- � 0 
tisements at the same rate per agate line, by measure- r 
ment, as the letter press. Advertisements must be . 
received at Publication Office as early as Thursday .ci J M a R O a  .. C O  S C  G E R MANY mornlllll to appear i n  the followlng week's issue. :=i • . ..  till . , LE I PZIG. EUTR ITZ H,  • =-----=========---------------�-------------------

\1ctotS Re�ODAK S . 
, (, G tf E S 0AlOGUE Juni<?r } 14  styles and sizes 

.. Improvement the order of the age." 

THE SM ITH PREMIER TYPEWRITER 

P t; Foldmg for the season of 

nl " I\tl:; Daylight 1892, 

\J Ordinary $6 .00 to $65.00.  
Latest improvements, regist ers for ex-

OVERMAN W H EEL CO. 
eoaTON. WASHINGTON. DENVER. SAN FRANCISCO. 

posures ; glass plate attachments ; daylight 
loading, etc . ,  etc. Send.for catalogue. Important Improvements. 

A. G. SPALDING & BROS., SpecIal Agents, 
CHICAGO. NEW YORK. PHILADELPHIA. 

. _ -------------
:1:)0 U &EE� :p O�E�'l 

We can supply It wlth the �Motor or the 19th Century 
'll to 70 horse power. 

Cost about one cent an hour to 
each indicated horse power. 

, h In worth, nnt size, 'llty value lies." 
What others think of me Is stated - - "  CHARTE�G�ofNG INE  CO. 

. P. O. Box 148, .!!'\terl inll:, I I I .  

�gM_I!R Figures all Example •. Key 
operated. Rapid. Accura;le. 

I Relieves mental strain. 
or a,r. . .  MFG. Co . • 52-56 111inols St. Cblcago. 

THE AMBRI�AH BELL TELEPH�HE ��. 
95 M ILK ST., BOSTON, MASS. 

This Company ow ns the Letters Patent 
gran ted to Alexander Graham Bell, March 
7th , 1876, No. 174, 465, and January 30th, 
1877, No. 186, 787. 

The transmission of Speech by all known 
forms of Electric Speaki n g  Telephones in­
fringes the r ight secured to this Company 
by the above paten ts, and renders each 
i n d i v idual user of telephones not fumi sh­
ed by it or its licensees responsible for Rucb 

unlaw rul use, and all the consequences 
t bereof and liable to lIuit therefor. 

"Old things 
have passed away." 

The new quick-winding Wa­
terbury watch requires about 
five seconds to wind. I t is 
cased in coin-silver, and gold 
filled, cases. 

Stem-set, (lnd jeweled 
movement, make it a perfect 
timepiece. Far better than 
any cheap Swiss watch. 

It is still a low-priced 
watch, but never "given 
away." EVc:f1si::S�l��::ll:,�t �:;t:nua 

gentlemen. • 

��A1:�mt�}l! 
AMERICAN, continue to examine improve­ment., and to "ct as Solicitors of Patents for Inventors. 

In this line of business they have had fortJi-Jlve year.' 
e.vperiencf, and now have 1tneqUll.led. ,facilities for the preparation of Patent Drawings, Specifications, and the 
gm:����,A.Ef.liWci':�� fg�,:;,��:,'::s 'iGe;�s.Uit�� & Co. also attend to the preparation of Caveats, Copy­rights for Books, Labels, Reissues, Assignments. and Reports on Infringement. of Patents. All business In­trusted to them is done with special care and prompt­ness, on very reasonable terms. A pamphlet sent free of charge on application, con­taining full information about Patents and how to pro­cure them J. directions concerning Labels, Copyrights, Designs, ratents, Appeals, Reissues, Infringements1 ASSignments. Rejected Cases. Hints on the sale or Patents, etc. 
16:e t:��e�goA�o

{��a�:t a�gr:i�g� �¥r:�� Patents In all the principal conntries of the world. 
M U N N  & C O . ,  Solicitors of Patents, 

361 Broadway, New York. 
BRANCH OFFICES.-No. 622 and 624 F Street, Pa-ollie BuUCIlQ& .ear 7th Street, WllllhlUlltOQ, 1>. C, . 

THE EASTM AN COM PANY, 
ROCHESTER, N.  Y. 

All the Essential FeatUres greatly perfected 
The Most Durable In Alignment. 

Easiest Runnlllll and Most Silent. 
All type cleaned In 1() seconds wlthont soil\Jlll the hands 
The smith t'rerrlier Typewriter Co. , Syracuse, N .  Y . .  U .  S.  A . 

IT" Send for Catalogue. 

TH E A R M STRO NG  

r / , rJ_F....':: : /. ...-/� \. "._ '\ \ Si. ''' 'C:� f.:: I r?-� r r ./  ".0 /'0 � -: -\\� -;-:-;. , J ,-'-"'lGr � 
cuPPtR T\JstS " ' "  ?<'s ?;, \ '�  \" ,,: 'c- �"  
S\-l.'t.'t..\ SRA.SS 'aR.A.SSy..j I �rl  -.'.005 """ ,�r'3 '- 7 

Why Not Move 
Nearer your best and biggest market-nearer your raw materials? 
Chicago i s  .the greatest distributing point in America because o f  
low railro'ad and lake freights everywhere; unrivalled location; belt­
railways. Chicago Heights is  the center of Chicago's manu ­
facturing district. Can't you come 

To Chicago ? 
We'll show you Chicago Heights, and offer you strong induce­
ments to locate there. We have the property, the men and the 
money-and mean business, If you're a manufacturer, affected 
by the new, changed conditions of doing your business, write us;  
we have a "way out. " 

"Chicago's Beaten Path" is an illustrated and carefully·prepared booklet. Every 
manufacturer should have it. Sel'ld us your name and address. Here's  ours: 

THE CHICAGO HEIGHTS LAND ASSOCIATION, 
( GET GlJR RATING) 

822�823 Chamber of Commerce, Chicago. 

HEALTHFUL 
HAPPINESS. 

The bicycle of to-morrow may be 
better than the bicycle of to-day - The 
Columbia of to-day is the best of the day 
- It cannot be better until it is made 
better - It cannot be made better until 
modern mechanics advance unto another 
plane of sucCessful accomplishment - In 
those days the Columbia will lead as in 
the days of JlOW. . 

All about Columbias,.- 5' pages of poqitivity ,- . 
41 illustratioris,-free at' any Cohnnbi<L agency or 
sent by mail for two two-cent stamPs. Pope 
Mfg. Co., 2'1 Columbus Ave. , Boston. 

SAWS Wanted 50 000 Sawyers SA' WS and L u m b e r m e n  to 
send us their full address for a copy of Em-A erson's 17" Book of SA WS, new 1892 edl- A tlon. We are first to introduce NATURAl, W GA S  for heatiIU!" and tempering Saws with W wonderful effect upon Improving their iJua-

S �:rce�d i>J:fr��:s�m��t.*s �lliHn S '. "" C O .  (Limited), . Beaver Falls, Pa. 

W E manufacture Boilers, Radi ators, and 
other Specialties, and CONTRAC'I' for the 

EREC'r l O N  COMPLE'l'E In any part of the 
country, the most Improved apparatus for 

HEATING BY STEAM 
OR HOT WATER. 

W e  send experienced Attars and guarantee satisfac­
tion. P" Send plans with full particulars for estimate. 

Broomell, Schmidt & Co. , Ltd" York, Pa. r,j� THE GENESEO 
i:i R O A D  C A R T, :!i Best Top and open

. 

Cart on earth. 
oS Rides as easy as a buggy or no sale 

� pr Free cirC1.llars for aU. 
8 D. F, SARGENT & SON, 
� GENESEO, Henry Co.,  II I .  

A GENTLEMAN'S LAUNCH.  

YOUR O W N  ENGINEER. 
Launches 19 to 00 feet In length, with automatic ma­

chinery. No Smoke. No EngIneer. 
No Danger. No Dirt. 

PADDLE YOUR OWN CANOE. 
Canoes, Family Row and Sall Boats. Fishing and Hunt­

Ing Boats. Mannfactured by 
THOMAS KANE &; CO., Chicago, Ill. pr Send for Catalogne, specIfYing line deaired. 

E:::DXBC>Nr 
C E N E R A L  E L ECT R I C  co. 

I N CA N DESCE N T  A N D  A R C  L I C H T  PLANTS. 
Stationary and Railway Motors.-Lamps.-Cables.-8afety Devices. 

D ITRJCT OFFICES. 
Canadian . . . . . • Edison Bnlldl�� '17 Bay St., Toronto, Can. \ Pacific Coast . •  Edlson B'ldlng, 112 Bush St., S.  Fran., Cal. ��=:::::: ::::::EdiSOJ-��dI�'h�.r�i.���o��: PacifiC Northwest . . .  Flelschner BUilding, Portland, Ore. 
New England . . . . . . . . . . . . • . . . . . . .  25 otis st., Boston. Mas&. Rooky Mountain . . . . . . Masonic BUilding, Denver, Colo. 
Mexican and Sol1th American Department. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Edlson Building, Broad Street. New York l!Iuropeau oaIoe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .84 VictoriA Street. WeBtmlDBter London, S.W., _land. 

TANITE 
The Tanite Co., 

Emery, 
Emery Wheels, 
Emery Whetstones, 

Grinding Machines, 

Knife Sharpeners, 
Knife Grinders. 

ST R O U D S B U RG, PA. 

181 WASH INGTON ST . . N EW YORK. 

BlIJOIIIf A&lllfa� 
STEAM PACKIN G 

Boiler Coverings, Millboard, Roofing, 
Building Felt, Liquid Paints, Etc • •  

DESCRIPTIVE PRICE LIST AND SAMPLES SENT PREB. 
H.  W. JOHn Mfa. CO •• 87 Maiden Lane, N. Y. 

NEY(1 00MAIL� 
cu�y�gn��:�:ft��!

s
����es 

Also t136 and '150 patterns. 
:: B�r�Ve��';:tc : : : $l::l 

Handsomest and best Diamond 
Safety. Stnd fnr Catalogue 

and SecO'/ld,-Band List. 
Wm. Read & Sons, 107 Wash'ton St. Boston,Bass 

ESTA B).H!HED H146. 
The Most Popular Scientific Paper in the World 

On ly $3.00 a Year, IncludinK Postage. 
Weekly-�2 Numbers a Year. 

This widely circn l ated and splendidly Illustrated 
paper Is published weekly. Every number contains six­
teen pages of useful Information and a large number of 
original engrav\Jllls of new inventions and discoveries. 
representing EngIneering Works, Steam Machinery. 
New InventlOllll, Novelties in Mechanics, Mannfactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi­
tecture, Agriculture, Horticulture, Natural IDstory. 
etc. Complete llst of patents each week. 

Terms of r;\ubscription.-<>ne copy of the SOlEN­
Tl>'W AMERICAN will be sent for one year-62 numbers­
postage prepaid, to any subscriber In the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers ; six months, el.50 ; three months, el.OO. 

C l u b s.-Special rates for several names. and to Post 
Masters. Write for particulars. 

The safest way to remit is ily Postal Order, Draft, or 
Express Money Order. Money carefully placed Inside 
of envelopes, securely sealed, and correctly addressed., 
seldom goes astray, bnt Is at the sender's risk. Address 
all letters and make all orders. drafts, etc., payable to 

M U N N  & CO • •  361 Broadway, New York. 
---0---

T H E  

ltitnttfit �mtritnU luppltmtnt 
This is a separate and distinct publication from THB 

SCIENTIFIC AMERICAN, but Is uniform therewith In size. 
every number contalUlng sixteen large pages fnll of en­
gravings, many of which are taken from !l)reign papers 
.. nd accompanied with translated descriptions. THB 
SClBNTI1!'IC AMERICAN BuPPLEMBNT is published week­
ly, and IUcludes a very wlde range of contents. It pre­
sents the most recent papers by eminent writers In all 
the principal departments of Science and the UsefUl 
Arts, embraclllll Biology. Geology, Mineralogy, Natural 
History, Geography, Archreology. Astronomy Chemis­
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology. Manu­
facturlllll Industries, Sanitary Engineering. Agriculture. 
Horticulture, Domestic Economy, Biography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable In nO other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described In the SUPPLEMENT. 

PrIce for the SUPPLE'MENT for the UUlted States and 
Canada, $5.00 a year ; or one copy of the SCIENTIFIC AM­
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for '1.00. Single coples, 10 cents. Address and 
remit by postal order. express money order, or "heel<, 

M U N N  & C O . ,  361 Broadway, New York, 
---0---

�uitdiug Qtditbtn. 
THE SClENTI1!'IC AMERICAN A R C H I T E C T S' AND 

BUILDERS' EDITION Is Issued monthly. ,2.60 a year. 
S\JlIlle copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages ; forming a 
large and SlllllDdld M�azlne of Architecture, richly 
adorned with elegant plates in colors, and wlth other fine 
engravllllls ;  illustrating the most Interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi­
dences, city and country, including those of very mod­
erate cost as well as the more expensive. Drawings In 
perspective and In color are given. together with full 
Plans, Specifications, Sheets of DetailS, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for It the LarKest Circulation of any 
Architectural publication In the world. Sold by all news­
dealers. t2.50 a year. Remit to 

M U N N  & C O . ,  Pnbllshers, 
361 Broadway, New York. 

;;;;;;�iiiiiiiiiiiiiiI 

PRINTING INKS 
The SCIENTIFIC AMBRlCAN i s  Jlrlnted with CHAS. 

BNEU JOHNSON & 00.'8 INK, Tenth aIld LomblAr4 8tII .. Philadelphia, and 41 RollO St., oPP. Dl1ano, New Tor. 
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