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IS PERPETUAL MOTION POSSIBLE ?

The reply to this question depends entirely upon the
limitations put upon the term ‘‘ perpetual motion.” If
we understand these words to mean a machine that
would start itself, furnish power for doing work, and
continue in operation so long as required, or until
worn out, without the assistance of any external
agency, we may say with the utmost confidence, per-
petual motion is impossible.

If, on the other hand, we define perpetual motion as
a machine dependent for its action upon the variability
of one or more of the forces of nature, we may say per-
petual motion is possible. The thermal motor, in
which expansion and contraction are produced by natu-
ral changes of temperature, is an example of a motor of
this kind. In this machine, the changes in volume in
a body are made to store energy to be used in con-
tinuous regular work. A perpetual clock has been
made on this principle.

Sun motors of various forms have been devised,
which might be used in connection with storage
mechanism for furnishing power continuously. A sun
motor of sufficient size with a suitable storage system,
could furnish power the year round in almost any part
of the world ; success being a question of hours of sun-
shine and capacities of motor and storage system.

Of course, what is said with regard to the sun motor
applies with equal force to water wheels, windmills,
tide and wave motors. Without doubt, all of these
prime movers will come more and more into use as time
advances, and storage systems are perfected. Still
they do not satisfy the seeker for the ideal perpetual
motion. This should fill the conditions first men-
tioned ; but, as we have already said, this is an impos-
sibility.

The first and strongest reason for making this posi-
tive assertion in regard to the ideal perpetual motion
is found in the fact that never in the history of man
has he been able to make a single atom of matter, or
create the smallest fraction of a unit of energy.

All the works of man, of whatever name or nature,
have been constructed of materials already in exist-
ence, and all the work done by man and his enginery
has been accomplished by using current natural forces,
such as the gravitation of water, the power of the
wind, and the heat energy of the sun, or the stored
energy of coal and other fuels or of chemicals.

Having the command of some of nature’s forces, in-
ventors have sought to circumvent nature’s laws, so as
to make water ‘‘run up hill,” to cause masses of mat-
ter to act alternately in accordance with and in oppo-
sition to the law of gravitation; in short, to deprive
matter of gravity while ascending, and cause it to act
with the full force of gravity while descending.

Among perpetual motion devices of this class, pro-
posed and tried, is the one having weights arranged
on a wheel in such a way as to fall outwardly and in-
crease the leverage on one side of the wheel, while they
fold in and diminish the leverage on the opposite side
of the wheel. This machine, it is needless to say, has
never moved on its own account, although it has
become classic.

In this device, the superior number of weights on the
side where the leverage is least exactly balances the
weights at the ends of the extended arms. This
is true of all the modifications of this type of ma-
chine.

A favorite device of the perpetual motion inventor is
that of weights arranged around the periphery of a
wheel and counterbalanced by springs on which gravity
has no effect. Such weights being balanced are sup-
posed to be capable of being moved upwardly in op-
position to gravity without the expenditure of much
power. After having been elevated, the weight, while
maintaining its position relative to the wheel, descends,
causing the rotation of the wheel. Afterit has doneits
work the weight must be restored to its original posi-
tion before the operation can be repeated, and here
comes the rub. Many very ingenious plans have been
tried to accomplish this, but the result has always been
a perfect balance.

In another device the attempt is made to utilize the
Archimedean screw to elevate water to be used for
driving itself. The inventors in this case fail to no-

383 | tice that although the water is running down an in-

cline in the screw, this incline is always being elevated,
so that the water must be actually carried up an
inclined plane by a force as great as it would exert if
allowed to descend through the same distance. In

13815 | all these cases friction is left out of the question.

Capillarity has been tried as a means of elevating a
liguid to be used as a motive agent, but in this case,
as in all others, the defeating element is present—
the surface tension of the liquid prevents detaching
the liquid from the upper end of the capillary con-
ductor.

It seems strange that in these days the proposition
should be made to run an electric motor with a current
from a dynamo and to operate the dynamo by the
power derived from the electric motor, yet, absurd
as this proposition is, it has often been broached in
| good faith. A mere superficial examination of this
‘subject shows that the losses incurred in transform-
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ing the current into motive power, and vice versa, are
such as to defeat any attempts of this kind.

The permanent magnet appears to have suggested
itself to many as a possible solution of the problem,
and experimenters have searched the world over to
find an insulator of magnetism to act as a cut-off for
releasing the armature after it has been drawn for-
ward toward the magnet: but no such material has
been found. Nature, in this case as in all others, refuses
to yield energy without its full equivalent of energy in
some other form, and the law of the conservation of
energy is found to hold good.

We have mentioned but a few of the multitude of
devices constructed with the hope, not to say expec-
tation, of producing a self-moving machine by utilizing
nature’s constant and unvarying forces.

Although the efforts of inventors in this direction
have been barren of results of the kind aimed at, yet
their labor has not been fruitless ; many experimenters
who considered actual trial better than any amount of
study or calculation have learned that * knowledge
comes of experience,” and while discovering the fallacy
of the ideal perpetual motion, they have been led to
consider more practical subjects; making inventions
which have proved beneficial to the world and profit-
able to themselves.

If the inventor of machines intended to ¥%e self-
moving will not accede to Newton’s statement that
‘‘action and reaction are equal and opposite” (third
law of motion), and that there is a perfect and wonder-
ful balance in the forces of nature, let him thoroughly
acquaint himself with the principles of physics, and
he will erelong be able to say with certainty just how
the balance will occur in any and every perpetual mo-
tion machine of the ideal kind, and admit that he has
not the power of creating energy.

At
>

THE CAMERA AT HOMESTEAD.

During the recent troubles at the Carnegie iron
works, a mob broke down a fence and entered upon
the premises to resist the landing, on the company’s
grounds, of men employed and sent there by the com-
pany, and who were being conveyed to their destina-
tion by boats on the Monongahela River. Twelve men
were killed outright and more than a hundred wounded.
Who were participators in this murderous engage-
ment ? Who first violated the law, by breaking down
the fence and entering upon the grounds of the Carne-
gie company? Who carried arms, and who used
them, in the attack upon the boats which followed ?
These are questions which are now to come before the
courts of Pennsylvania, in a number of cases which
have been instituted against the participants in the
bloody work which took place at the Carnegie works
in the early morning of the 6th of July last.

It is said the company has evidence sufficient to con-
vict against more than a thousand of the active par-
ticipants, of whom more than two hundred were armed
with guns. But what is the character of this evidence
against so large a body of men engaged in a fierce, in
a bloody riot, when everything was in a state of the
greatest excitement ? It takes but a line to state it,
and at the same time afford unquestionable proof of
its high character: ‘‘ We had detectives with cameras
in the mill at the time of the shooting,” says Secretary
Lovejoy, of the Carnegie company. It is always diffi-
cult to obtain competent witnesses of exciting frays,
and those who know the most, either from interest
or fear of the consequences, invariably have phe-
nomenally bad memories. But the camera knows
neither, fear nor favor, never becomes excited, and it
brings out a multiplicity of details. Probably by no
other means could such effective corroborative evi-
dence be obtained in cases of this kind.

In the Homestead case the rioters were scattered all
over the grounds near the landing place, within the
company’s premises, armed with guns and other
weapons. They were behind fences, in the trees, and
occupying other positions of advantage as would have
been done in an actual battle. As Judge Magee said
at the first hearing, ‘*‘ There were sharpshooters with
rifles in the field, picking off men.” But to prove all
this according to the old methods, with all the contra-
dictory witnesses that would be offered, would be ob-
viously impracticable. The instantaneous photograph
removes the difficulty.

The ‘‘ camera fiend,” as the amateur photographer
is sometimes styled, is now almost omnipresent, and
one can never be sure when in any public place, in a
crowd, or at a scene of excitement, but his person
and actions, with all the surroundings, will become
the subject of a picture which, whether he might like
it or not, would have the stamp of undeniable truth-
fulness. The disclosures to be made on the trials, as
to how well the camera did its work at Homestead,
will be awaited with much interest.

el

THE amount of coloring matter in a pound of coal is
enormous. 1t will yield enough magenta to color 500
yards of flannel, vermilion for 2,560 yards, aurine for
120 yards, and alizarine sufficient for 155 yards of Tur-
key red cloth.
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POSITION OF THE PLANETS IN AUGUST.
MARS

is morning star until the 4th, and then evening star.
His opposition with the sun occurs on the 4th, at 1 h.
21 m. A. M. He is then, as the word opposition im-
plies, opposite the sun, rising at suuset, reaching the
meridian at midnight, and setting at sunrise, being
visible the entire night. As in July he increased in
brilliancy when approaching opposition, so in August,
after passing opposition, he will decrease in brilli-
ancy, the process being reversed in the two months.
The conditions are more favorable for August than
July, as the planet is approaching perihelion during the
whole month. Mars is nearest to the earth on the 6th,
when he is 34,900,000 miles distant, about 100,000 miles
nearer than on the 4th. He is retrograding or moving
westward, as observers who carefully note his path in
the sky will see. We can add nothing to what has
already been said respecting this planet and the won-
derful opportunity for observing him under conditions
that will not take place again for seventeen years. It
is surely not too much to expect that a discovery as un-
expected as that of 1877 may reward some unwearied
worker in the Martian field, and rejoice the hearts of
those who find unceasing enjoyment in the study of
the steys!

The moon is in econjunction with Mars the day be-
fore the full, on the 7th, at 11 h. 4 m. P. M., being 1° 52’
north.

The right ascension of Mars on the 1st is 21 h. 9 m.,
his declination is 23° 26’ south, his diameteris 26".6, and
he is in the constellation Capricornus.

Mars rises on the 1st at 7 h. 48 m. P. M. Onthe 30th
he setsat 2 h. 30 m. A. M.

JUPITER

is morning star. He will be a bright and shining light
on August nights, for he is near perihelion and ap-
proaching opposition. He rises about two and a half
hours later than Mars on the 1st, and although he has
to yield the first place to his ruddy rival, he will, as
soon as he appears above the eastern horizon, share
with Mars in the admiration freely bestowed by star
gazers upon both planets. The opportunity is favor-
able for comparing the light power of the two planets.
Jupiter, when brightest, gives out two and a half times
more light than Mars, probably on account of the re-
flecting power of his cloud atmosphere, that hides the
body of the planet from view, while the real’surface of
Mars is probably seen. Under the present eonditions,
with Mars at nearly his greatest possible brightness,
and Jupiter nearly two months from opposition, the
light-giving power of the two planets is about equal.
The conditions are excellent for making the compari-
son. Mars is on the meridian on the 4th at midnight,
and Jupiter at half past 4 o’clock in the morning.
There is more satisfaction is observing the latter planet,
for he is about 30° farther north. Jupiteris stationary
on the 13th, and then retrogrades or moves westward.
The two planets will afford a rich field for study and
investigation during the whole month.

The moon, two days before the last quarter, makes
a very close conjunction with Jupiter on the 13th, at 2
h. 26 m. A. M., being 2 north. The conjunction is visi-
ble, and so close that it will be an appulse, moon ’and
star seeming to touch each other.

The right ascension of Jupiter on the 1stis1h. 34m.,
his declination is 8° 16’, his diameter is 41".0, and he is
in the constellation Pisces.

Jupiter rises on the 1st at 10 h. 15 m. P. M. On the
30th he rises at 8h. 17 m. P. M.

VENUS

is morning star. Her period of retreat when she was
hidden from view was short, and whenthe month com-
mences she is far enough away from the great source
of light to be a beautifnl object as she appears above
the eastern horizon two hours be.ore the sun. As the
month advances she risés earlier and increases in luster
until she reaches her period of greatest brilliancy on
the 15th at 10 h. A. M. This event occurs thirty-seven
days after her inferior conjunctioh, when she is 39° west
of the sun, and one-fourth of her illuminated disk is
turned toward the earth, her light number being 187 6.
Venus, as morning star, repeats in reversed order the
much-admired phases of her course as evening star,
passing from inferior conjunction to greatest brilliancy,
as she previously passed from greatest brilliancy to in-
ferior conjunction. Observers find it hard to decide
which phase is the more beautiful. In the one she
follows the sun, and sinks slowly below the western
horizon. In the other, she precedes the sun, rising
aoove the eastern horizon, and shining brightly until
her light pales in the glowing dawn. Venus, as even-
ing star, finds more admirers, largely from the con-
venience of the time for observation.

The moon four days before her change is in conjunec-
tion with Venvs, on the18th, at 7 h. 9 m. P. M., being
9° 45' north.

The right ascension of Venus on the 1st is 6 h. 40 m.,
her declination is 16° 44’ north, her diameter is 474,
and she is in the constellation Gemini.

Venus rises on the first at 2h. 583 m. A. M. On the
31st she risesat 1 h. 53 m. A. M.

MERCURY

is evening star until the 25th, and then morning star.
He is in inferior conjunction with the sun on the 25th,
at10 h. P. M., when he ends his short course as evening
star and passes to the sun’s western side.

The right ascension of Mercury on the 1st is 10 h. 31
m., his declination is 7° 12' north, his diameter is 8'.0,
and he is in the constellation Leo.

Mercury sets on the 1stat8h. 9m. P. M. On the
31st herises at 4 h. 43 m. A. M.

SATURN
is evening star. Heis closely approaching the sun,
and when the month closes sets an hour later than the
sun. The moon, when two days old, is in conjunction
with Saturn on the 24th, at 1 h. 56 m. P. M., being 1°
19 north.

The right ascension of Saturn on the 1stis 11 h. 52
m., his declination is3’ 13" north, his diameter is 15".0,
and he is in the constellation Virgo.

Saturn sets on the 1st at 9h. 16 m. P. M. On the
31st he sets at 7h. 25 m. P. M.

URANUS

is eveningstar. The moon makes a close conjunction
with the planet on the 27th at 10 h. 11 m. A. M., being
11' north.

The right ascension of Uranus on the 1st is 14 h. 1
m., his declination is 11° 48’ south, his diameter is 3".5,
and he is in the constellation Virgo.

Uranus sets on the 1stat 10 h. 31 m. P. M. On the
31st he sets at 8 h. 36 m. P. M.

NEPTUNE

is morningstar. Hisright ascension on the 1st is 4 h.
38 m., his declination is 20° 83 north, his diameter is
2".6, and he is in the constellation Taurus.

Neptune rises on the 1st at 0 h. 36 m. A. M. On the
31st he rises at 10 h. 36 m. P. M.

Mars, Jupiter, Venus, and Neptune are morning stars
at the beginning of the month. Saturn, Mercury and
Uranus are evening stars.

O
8
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Mechanical Refrigeration,

At the recent meeting in San Francisco of the
American Society of Engineers, a paper was read by
Professors Denton and Jacobus on the performance of
refrigerating machines, in which, among other valuable
conclusions, they show that a pound of coal used to
make steam for a fairly efficient refrigerating machine
can produce an actual cooling effect equal to that
produced by the melting of 16 to 46 pounds of ice, the
amount varying with the conditions of working.
Commenting on this paper, the Engineering News
says:

“To put the same facts differently, 855 h. u. per
Ib. of coal converting into work in the refrigerating
plant (at the rate of 31b. coal per h. p. hour) will ab-
stract 2,275 to 6,545 h. u. of heat from the refrigerated
body. The waste of cold in actual ice making is such
that the production of ice per pound of coal is about
half this, or somewhat more if the ice is not made
from distilled water. Ice making is far from being the
sole use of refrigerating machines, however; in fact,
now that the efficiency and reliability of mechanical
refrigeration is proved, it wants only an appreciation
of its advantages by the public to bring it into much
more extended use than it has yet received.

In a paper on ‘“The Ventilation of Buildings,”
by Mr. Alfred R. Wolff, M. Am. Soc. M. E., the
author allowed 2,000 cu. ft. of fresh air per hour
per person as sufficient for fair ventilation. With the
air at an initial temperature of 80° F., its weight per
cubic foot will be 00736 1b.; hence the hourly supply
per person will weigh 2,000 x 00736 1b. = 1472 1b. To
cool this 10°, the specific heat of air being 0238, will
require the abstraction of 1472 X 0238 X 10 = 350 h.
u. per hour. These assumptions may be accepted as
correct, except as to the .temperature to which the air
should be cooled. Probably a temperature of 70’ on a
hot summer day would cause frequent complaints of
cold; a maximum reduction of 10° from the external
atmosphere is, however, a proper basis to calculate
upon, at least for office buildings. Thus the neces-
sary cooling effect calculated by Mr. Wolff may be
accepted as correct.

Taking the figures given by Messrs. Denton and
Jacobus for the refrigerating effect per pound of coal
as above stated, and the required abstraction of 350 h.
u. per person per hour to have a satisfactory cooling
effect, the refrigeration obtained from a pound of coal
will produce this cooling effect for 2,275 + 350 = 614
hours with the least efficient working, or 6,545 =+ 350
= 18'7 hours with the most efficient working, the am-
monia plant being used in either case, and compressed
air being much less efficient. With mechanical refrig-
eration, if we assume 10 hours’ cooling per person per
pound of coal as a fair practical service in regular
work, we have an expense of only 15 cts. per thousand
persons per hour, coal being estimated at $3 per short
ton. Of course, this is for fuel alone, and the various
items of oil, attendance, interest and depreciation on
the plant, etc., must be considered in making up the
actual total cost of mechanical refrigeration. But, on
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the other hand, by the use of the most economical
machinery, a much higher efficiency than that which
we have assumed or than the highest given in the
authors’ table ought to be possible, as they have al-
lowed a coal consumption of 3 1b. per h. p. hour.

These figures are sufficient, however, to prove the
practicability of artificial cooling for office buildings,
hospitals, theaters, hotels, and even for the best class
of private houses. It is a curious example of the slow-
ness with which people take advantage of modern
inventions that thousands of men sit sweltering in hot
offices in the midsummer days; business lags and the
efficiency of workers whose time is worth many dollars
per hour is greatly reduced. At the same time not
more than three or four blocks away are great pro-
vision warehouses where the temperature is kept at
freezing the year round, and at a very moderate
cost. If it pays to keep dead ducks and turkeys cool
on Greenwich Street, why would it not pay to keep
live business men cool on Broadway ?

What They Think ot It

Our contemporaries have universally commended to
their readers the value of the ‘‘ Scientific American
Cyclopedia of Receipts, Notes and Queries,” as a work
of reference for engineers. mechanies, and households.
The Boston Journal of Commerce, a newspaper of large
circulation and influence in the New England States,
has this to say of it :

“This splendid work contains a careful compilation
of the most useful receipts and replies given in the
notes and queries of correspondents as published in the
SCIENTIFIC AMERICAN during the past fifty years, to-
gether with many valuable and important additions.
Nearly every branch of the useful arts is represented.
It is by far the most comprehensive volume of the kind
ever placed before the public. The work may be re-
garded as the product of the studies and practical ex-
perience of the ablest chemists and workers in all parts
of the world; the information given being of the high-
est value, arranged and condensed in concise form,
convenient for ready use. Almost every inquiry that
can be thought of, relating to formul# used in the va-
rious manufacturing industries, will here be found
answered. Instructions for working many different
processes in the arts are given. Many of the principal
substances and raw materials used in manufacturing
operations are defined and described. No pains have
been spared to render this collateral information trust-
worthy. Those who are engaged in any branch of in-
dustry probably will find in this book much that is of
practical valuein their respective callings. Those who
are in search of independent business or employment,
relating to the home manufacture of salable articles,
will find in it hundreds of most excellent suggestions.
In fact, the book is an overflowing treasury of practical
scientific information, and is worth many times its
price to scientific students.”

_— et ———
Eruption of Mount Etna,

Mount Etna is at present very active, and it is
thought by those competent to judge that a terrible
outbreak is impending. The inhabitants of Catania,
of Nicolosi, and the surrounding country are in a state
of consternation. Twelve houses and a portion of a
large church have been destroyed. Shocks are fre-
quent, and a fissure has opened at the summit and a
stream of lava is rapidly flowing down the sides of the
mountain, threatening to overrun the villa{ge of Ri-
nazzi.

It is thought that the first outbreak of this moun-
tain occurred in the seventh century before Christ, and
from that time on many disasters are known to have
resulted from its outbursts.

In 1669, the city of Nicolosi was converted into a
heap of ruins. A fissure 6 ft. wide and of unfathom-
able depth opened in the side of the mountain. In
1693 there was another great outbreak which leveled
Catania to the ground and buried 18,000 of its inhabi-
tants. At this time fifty towns were destroyed in
Sicily, and the total loss of life amounted to nearly
100,000. The last eruption occurred in 1868.
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The Power of Lightuing.

On August 1, 1846, St. George’s Church, Leicester,
which was a new building, was entirely destroyed dur-
ing a thunder storm. The steeple having been burst
asunder, parts of it were blown to a distance of thirty
feet in every direction, while the vane rod and top part
of the spire fell perpendicularly down, carrying with
them every floor in the tower, the bells and the works
of the clock. The falling mass was not arrested until
itarrived on the ground, under which was a strong
brick arch, and this also was broken by the blow. The
gutters and ridge covering were torn up, and the
pipes used to convey the water from the roof were
blown to pieces. Mr. Highton calculated the power
developed in the discharge of the lightning which de-
stroyed this church with some known mechanical force.
He discovered that a hundred tons of stone were blown
down a distance of thirty feet in three seconds, and
consequently a 12,220 horse power engine would have
been required to resist the efforts of this single flash,
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AN EASILY REGULATED ELECTRIC MOTOR.

The simple and effective motor shown in the illustra-
tion, in which the current may be readily regulated
and easily reversed, has been patented by Mr. Harlon
F. Ong, of Newberg, Oregon. It hasa compound field
magnet formed of a series of field magnets furnished
with separate polar extensions, a compound armature
formed of a series of armatures arranged upon a shaft
and corresponding in position with the polar extensions
of the field magnets, and a multiple switch for sending

ONG'S ELECTRIC MOTOR.

the current through one or more of the field magnet
sectionsin either direction. A commutator is connected
electrically with the armature sections formed of two
rings, each divided at diametrically opposite points,
the divisions of one-half arranged ninety degrees dis-
tant from those of the other part, and a pair of com-
mutator brushes is held in contact with both of the
commutator rings. By moving the switch arm a lim-
ited distance to the right, the current from the battery
passes in one direction through one section of the field
magnet ; by moving the arm farther the current flows
through two sections, in the same direction, and so on
throughout the series. When the switch arm is moved
to the left, the current is made to flow in the opposite
direction, thereby reversing the direction of rotation of
the armature, the current being sent in a similar
manner, as desired, through one or more sections of
the field magnet, whereby the power of the motor is
regulated.

_— e r———————
Mr. Edison Homnored.

The London Society of Arts prize, consisting of a
medal, the prize having been founded in memory of
the Prince Consort, has been awarded to Thomas A.
Edison. The medal has previously been awarded to
Faraday, De Lesseps, and many of the other great

scientists.
e e @

A COMFORTABLE READING CHAIR,

In using the chair shown in the illustration, the oc-
cupant is supposed to sit crosswise of the seat, as one
would sit in a saddle, resting the elbows on the arm-
pieces near the top of the back, the book then being
supportedin a convenient position for reading on an in-
clined table attached to the rear uprights. Such a chair
inalibrary or study, or elsewhere, affording convenient
opportunity for such changes of position from the
usual posture as are often sought, cannot fail in many
cases to contribute® materially to one’s comfort. The
picture is very nearly a representation of a chair used
for many years by the Duke of Wellington, at Walmer
Castle, England, and now carefully preserved there.
The duke died at this castle September 14, 1852.
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A DUKE OF WELLINGTON” CHAIR,

Scientific Jmerican,

‘The Use of Eyeglasses.

One of the first concomitants of age is acquired far-
sightedness or presbyopia. This necessitates wearing
certain glasses for near work.

‘Whenever a man or woman about forty-five years of
age finds himself or herself reading or threading a nee-
dle at arm’s length, their action tells that the little
muscle governing the accommodation is growing weak
and needs assistance. By persisting in forcing this
muscle to work, much injury is done to the eyes, but
by having it corrected, many a frown would be saved
to man and many a wrinkle to woman.

Not only is it important to get glasses, but of more
importance still is it to see that you get the kind suit-
able for each eye. It is comparatively rare that you
find two eyes exactly alike, and the aid of an ophthal-
mic surgeon, who is not only competent theoretically
but practically, should be sought.

Men whose knowledge is acquired by long experi-
ence are often much more useful than those having a
theoretical knowledge only. When the optician finds,
however, that the vision is not the same in each eye,
or where astigmatism exists, and patient complains of
symptoms now recognized as eye symptoms, then
his province ends and the ophthalmic surgeon’s work
begins.

At one time the druggist could exercise the preroga-
tives of the physician; is it of lesser. import that the
optician should assume the prerogatives of an ophthal-
mic surgeon ? If the law now prevents the one from
prescribing drugs, the other should also be prevented
from prescribing glasses, outside of a certain range of
years or certain physiological conditions.

As age increases, excessive reading, writing, or work
upon very small objects must not be persisted in, es-
pecially if theeyes grow tired. It mustbe remembered
that the elasticity of the eyeball is lost, and any per-
sistent effort may produce hemorrhage in the retina,
or such a strain as may lead to other serious troubles.

Old people should be careful not to read with a
strong artificial light falling on a white glazed surface.
And the Industrial World concludes : It would be bet-
ter for such people if our monthly magazines were
printed on paper of a neutral tint.

POY S
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Not as Easy as it Seems,

You may not think it is much of a task to be foreman
or superintendent of a factory or other manufacturing
establishment, says the American Machinist, but try
it and see, and you will find that it is not the easy job
it may seem to the observer. Imagine yourself with
from fifty to a hundred men, or even less, and plan out
each day’s work so as to have work ready for the men
as fast as the last job is finished. You must estimate
the time it will take this man to finish the job, so the
next man can have it in time to start on with it as soon
as his present work is completed. You must judge of
the time a man should occupy on a job, and also the
cost of material in the same, must know whether he is
making it right or not, and whether at his present
rate he will get it done in time for shipment according
to contract. If not, he must have help on it. When you
consider all these features, the responsibility of man-
aging the whole place, and, if the judgment proves
faulty, of being solely responsible for the loss, it is
not an easy task after all.

AN IMPROVED CAR COUPLING.

The coupling shown in the illustration is designed
to be simple and durable in construction, very effect-
ive in operation, and easily operated for coupling or
uncoupling from either the side or the top of the car.
The improvement has been patented by Mr. Reuben
Quatermass, of Moline, Kansas. The coupling link is
in the form of a flat bar, with its ends somewhat nar-
rowed, and on each end a turned-up head forming a
hook, the link also having a longitudinal slot adapted
for engagement with an ordinary coupling pin when
connecting with a car on which is used the pin and link
coupling. Secured on a transverse shaft, journaled in
bearings in the drawhead, is a plate whose rounded-off
lower end is adapted to engage the hook of the coup-
ling link, the edges of this plate having pins which
move in segmental grooves at its side in the draw-
head, as the plate is swung upward and downward, by
means of handles at the side on the transverse shaft,
or the rod connected with thisshaft which leads to the
top of the car. When the plate is held horizontally
the link is disengaged, but when it is at an angle of
about forty-five degrees it is free to engage the head
of the link. The shaft on which the plate is held is
journaled in elongated openings, so that when a pull
is exerted on the plate by the link, the upper or outer
end of the plate will abut against a bearing in the
under side of the top of the drawhead, thus relieving
the shaft of all strain. On each of the handles at the
sides is a link adapted to engage a hook on the car, to
lock the shaft and plate in position, and one of the
handles is preferably adapted for engagement with a
spring catch to facilitate the engagement or detach-
ment of the link. When the plate is in its lowermost
position, an entering link swings it backward until it
passes the head of the link and drops into ehgagewment
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therewith, the handles adding weight to the plate to
hold it in engagement with the link. In uncoupling,
the cars are backed till the link slides rearward, when
the handles are turned to swing the plate upward out
of engagement with the link. In caseof one of the cars
leaving the track, the turning of the link to one sido

QUATERMASS'

CAR COUPLING.

would effect its disengagement, so that the following
car would not be derailed.

P
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A MACHINE TO HOLYSTONE A VESSEL'S DECK.

The illustration represents a machine by means of
which holystones may be moved in any direction
across and in frictional contact with the surface of a
vessel's deck, being rotated and resting freely thereon,
while water and grinding material are at the same time
supplied in their path. A yoke extends upwardly
from one axle of the machine and is attached to a ver-
tical shaft terminating in a crank arm, by means of
which the machine may be steered, the crank arm
being adapted to engage a rack. A transverse shaft,
having two crank arms near the center of the frame,
is connected by links with walking beams above, and
the crank shaft has an attached bevel gear meshing
with a bevel pinion on the upper end of a vertical
shaft to which isattached a stone carrier, consisting of
a skeleton frame containing a number of pockets. In
the pockets are loosely fitted the stones, which feed
downward by gravity as their under surfaces are worn
away. By the rocking of the walking beams a rotary
motion is given to the carrier containing the holy-
stones, whereby the deck may be expeditiously
cleaned.

Within the frame of the machine are held two tanks,
one containing water or other liquid, and the other an
abrading material, each tank feeding its contents in
suitable proportions, according as the valves in their
discharge pipes may be adjusted. The machine is
moved forward and backward by means of dogs en-
gaging ratchet wheels on the axle at one end, the upper
ends of the dogs being adjustably and pivotally at-
tached to levers fulcrumed on the frame, these levers
being connected by links with the walking beams.

Further information relative to this improvement
may be obtained by addressing the patentee, Capt.
Samuel Lowberg, in care of Mr. E. C. Benedict, No.
29 Broad Street, New York City.

~

LOWBERG'S DECK-CLEANING MACHINE,
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The Apricot Industry in Damascus.

The city of Damascusis surrounded by gardenswhich
are composed of fields of apricots, furnishing an average
yield of from 50,000 to 65,000 quintals of fruit. M.
Gruillois, the French consul at Damascus, says that the
harvestlasts about six weeks, generally from the 10th of
June until the end of July. There aresix principal de-
seriptions of apricots, the Sendiani, Hamoni, Onazari,
Chahmi, Baladi, and Klobé. The Sendiani appears
the first, about the middle of June. It is an oval fruit
of a yellow color and of a slightly acid taste. It iscon-
sumed exclusively at Damascus. The kernel of this de-
scription of apricot is not bitter to the taste.

The Hamoni, which follows immediately after the
Sendiant, is the most appreciated. It is small, round,
with a glossy skin, and the fruit is perfumed and juicy.
This variety, like the former, is consumed at Damascus,
and it is subdivided into two categories, the Hamont
bakir and the Hamont lakisse.

The Onazari is slightly oval, red, juicy, and per-
fumed, and resembles the European apricot. The ker-
nel of this deseription is large, and of asweet taste, and
is easily detached from the fruit. The price of the
Onazart is about a sixth higher than that of the pre-
ceding varieties, and part of this fruit is consumed at
Dama=sus and the remainder is sent to Beyrout. The
three varieties enumerated above are almost entirely
used for home consumption, andin a fresh state ; while
the following descriptions are largely used in the manu-
facture of preserves, for drying, and for ﬁlaking apricot
paste.

These are the Chahmi, which externally resembles
the Hamont, but is inferior

is consumed at Damascus in the manufacture of oil,
and the remainder is shipped to France, Germany,
Italy, and Austria, the value of this export trade being
estimated at £8,000. The value of the yield of apricots
in Damascus, after allowing for expenses, is estimnated
at £28,000. These figures, says M. Guillois, are sufficient
to show the importance of apricot culture in the im-
mediate environs of Damascus, and in his opinion they
might be doubled, if an improved system of culture
and irrigation were adopted.

Tests of Rubber Hose,

The tests made recently by the Cleveland Rubber
Co., with regard to the best sorts of hose for particular
purposes, resulted as follows :

Where a pressure of 25 pounds or less is used, four-
ply should be ordered for 1)4 inch and smaller sizes,
and five-ply for 14 inch and larger sizes.

‘Where a pressure of 60 pounds or less is required,
five-ply should be ordered for 14 inch and smaller
sizes, and six-ply for 124 inch and larger sizes.

‘Where the pressure exceeds 60 pounds, add one ply
for each additional 10 pounds of steam. Where 90
pounds or more pressure is required, the hose should
be duck-covered and wire-bound.

— O r— —_—
THE VIADUCT DU LOUP.

A new railway line has lately been opened in the
South of France, between Nice and Puget Theniers
and Grasse, a distance of 6214 miles. It passes through
a mountainous and picturesque region, full of lovely
sheltered valleys, celebrated for numberless gardens of

as good as the Saatz hops: and the Dauba district,
with an area of some 2,500 acres, producing an inferior
grade of hops.

The most celebrated of these districts is the Saatz,
and the hops grown there are claimed to be the bestin
the world. The hops of the Saatz district are again
subdivided into Stadt, Bezirks, and Kreis classifica-
tions, according to quality, and the Stadt, or city hops,
are the highest grade, while the Krets, or circuit hops,
are supposed to be somewhat inferior. In the Saatz
and Rakonitz districts the hops are grown under simi-
lar conditions, and the products differ very little. The
hops grow in a ferruginous, reddish clay soil, along the
banks of the River Eger, while the region is protected
from the cold north winds by a spur of the Erzgebirge,
and the only prevailing winds are from the west and
southwest. The elevation is about 800 feet above the
sea level, and the mean temperature during the vear
about 7° Reaumur. The excellent qualities of the hops
are ascribed to the peculiar properties of the soil and to
the very slight atmospheric depression. The hops of
the Saatz, Rakonitz, and Auscha districts are allknown
under the general name of red hops, while the Dauba
hops are called green hops. The distinguishing marks
of the Saatz hops are a long flower, closed at the top
with innumerable leaflets—from a hundred to a
hundred and fifty—which are as soft as velvet to
the touch. They are characterized by a delicate
spicy aroma, and the bitterness is greatly appreciated-
The flower, when ripe, is of a greenish yellow color,
with a slight reddish tint. Dauba hops, the type of
green hops, have a round flower with fewer leaflets—

from forty to sixty—and the
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to it asregards taste, the fruit
being dry, and wanting in F2ve =
perfume.

The Baladi, which resem-
bles the Onazar: in form and
taste, is yet considered to be
superior to the latter. The
yield of this fruit is about
5,000 quintals, and of this
quantity 1,000 quintals are
consumed in the fresh state
at Damascus, the remainder
being used for making dried
apricots (Noukou) which form
one of the principal articles of
export from Damascus. This
fruit is gathered from the tree
when it is completely matured
generally about the 15th
June. It is then exposed for
three days to the sun on
planks, covered with a layer
of long straw, care being taken
to keep the apricots apart, so
that they may not touch one [
another. The third day, each
apricot is gently pressed be- {
tween the palms of the hands, |
and again exposed to the rays | A
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odor exhaled somewhat re-
sembles garlic. The color of
s the ripe flower is of a yellow-
ish green. Red hops form
three-fifths and green hops
two-fifths of the total crop.
Outside the regions above
mentioned, the cultivation is
carried on only on a small
scale. The average crop in
Bohemia is 9,000,000 pounds in
round numbers. The average
yield per acre is not large ; in
the Saatz district it is between
350 and 450 pounds, while in
the Auscha district, in a good
season, there is a yield of 600
pounds to the acre. The
labor required for the cultiva-
tion is cheap, and hop pickers
receive about tenpence for a
day’s labor. With a view to

o7/ 5% ;5| securing a uniformly higher

B X ;16% standard of hop culture there

- A W‘j}' s have been established, within
SNEe f;a‘ the last two years, technical
“\w¥mino w77 schools for the study of hop

: +*~%|  culture at Rakonitz and at

= 7 Laun. These schools receive
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of the sun, and this operation
is repeated until the fruit,
perfectly dry, assumes the
shape of a flattened disk.
This usually takes place in about six or eight days,
and the apricot loses about 70 per cent of its weight.
The price of the dried apricot varies between 30 cen-
times and 1 franc the kilogramme at the time of
drying ; but at other times, and particularly in the
month of Ramazan, when there is a large consumption
of the article, the price is doubled. A small quantity
of these dried apricots is used in the manufacture of
preserves. Theremainder is exported to Egypt, Smyrna,
and Constantinople, to a value of about £3,200.

The Klabi, which is a very inferior quality of apricot,
is a small, dry, red fruit, and is the only one in which
the kernel is bitter. Itis exclusively used in the pre-
paration of apricot paste. Apricot paste, known as
Kamar el Dine, is, together with dried apricots, one
of the principal exports from Damascus. The fruit,
when gathered, is crushed in a kind of large iron wire
sieve, and the thick juice which results from this ope-
ration is collected in earthen vats, and then spread on
planks covered with a layer of oil, where it is allowed
to remain two days exposed to the air. At the expiration
of this time the paste is removed and turned. On the
fourth day the paste is again removed, and it then has
theappearance of a band of leather. very thin, and of a
reddish-brown color, about a yardand a half long and
half a yard wide. This is the finest quality of paste.
The same operation is repeated once or twice to obtain
a second and third quality, each time a little water be-
ing added to the residuum of the former operation. The
bands of paste are then folded so as to form bundles
of about | ¢ pounds weight, which are sold according
to quality—from 35 to 55 francs the quintal. In the
same way as dried apricots, apricot paste is exported to
Egypt, Arabia, Aleppo, Constantinople, and also to
Belgium. The value of the export amounts annually
to about £14,000.

As regards the kernels of the apricots, part of these

THE VIADUCT DU LOUP.

roses, violets and jasmines, from which the choicest
perfumes are made. The new road has been con-
structed at great expense. A nuwmber of tunnels and
bridges have been required. We illustrate one of the
latter, the viaduct Du Loup, which carries the rails
through the valley of the same name.

This structure is composed of masonry, of eleven
arches of about 63 ft. span, built on a curve of about
675 ft. Height, 170 fi. ; length, 1,050 ft.

—_—— i r—
Hop Growing in Bohemia.

The United States consul at Prague, in a recent re-
port, says the large breweries all the world over always
keep in their storehouses at least a small quantity of
Bohemian hops, although the price paid is frequently
a high one. This fact is a high tribute to the excellence
of the Bohemian product, the superior qualities of
which are attributed to peculiarly favorable conditions
of soil and climate, and to careful and well tried
methods of culture. Since the sixteenth century hops
have had their home in Bohemia, and their fame, then
already established, has been maintained and increas-
ed, and hop gragving still continues to occupy a position
of the first importance among the various forms of agri-
culture. The hop gardens are not extensive, and hop
growing is confined to a comparatively small area, while
the so-called hop belt is a limited one. The total area
under this cultivation amounts, according to the latest
statistical returns, to about 26,000 acres, and thisis di-
vided into districts known under the names of the cities
around which they center. The largest and the best
known is the Saatz district, with an area of about
10,000 acres. The neighboring district of Rakonitz,
with an area of about 600 acres, produces a grade of
hops very similar in quality to that of the Saatz dis-
trict ; then come the Auscha district, with an area of
about 4,000 acres, the product of which is not considered
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financial support from the
government of Bohemia, and
also from the cities and dis-
tricts where they are located.
BeiﬁE: situated in the midst of the hop districts, every
opportunity is afforded for practical work. In connec
tion with the Rakonitz school there is an experimental
hop garden, where innovations in cultivation are tried.
The courses of instruction offered are both for students
attending regularly and for farmers desiring special in-
struction. Among the regular courses of instruction
are hop culture, theoretical and practical, from a
botanical and practical standpoint, treatment of the
soil, choice of the young plants, fastening of the poles,
selection of the poles, hop picking, hop sorting, ete.
The attendance at the schools has so far been consider-
able, and many students have come from other coun-
tries. The results have been so satisfactory that it is
expected that hop culture will show a decided improve-
ment as the schools become older and the students turn
the knowledge acquired to practical use.

As an indisputable instance of the material benefit
accruing to a sugar estate through the saving of fuel
by the use of scientifically arranged furnaces, we are
able to-day to refer to Pln. Perseverance, Essequebo,
which has just had considerable additions made to its
evaporating plant, including a triple effect, and its fur-
naces placed in order. During the present grinding
there has been nothing consumed but green begasse,
and all that comes from the mill is not required to sup-
ply the demand. Neither wood nor coal is wanted;
and the one *‘ coal ” boiler that had been left unmodi-
fied is not used, and to all appearances is not likely to
be. Those who know what the coal account of a sugar
estate can amount to during a grinding season will be
able to understand the enviable position a proprietor
is in who can obtain all the fuel he requires from the
debris of the canes that are giving him the sugar. At
Perseverance the work of remodeling the furnaces was

carried through entirely by Mr, Price Abell.—Argosy.
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Sorrespondence.

Rattlesnakes and Prairie Dogs.
To the Editor of the Scientific American :

It is often remarked that owls, prairie dogs, and rat-
tlesnakes live amicably together in one hole, which
the prairie dog is supposed to have prepared. In order
to test the question of the peaceful relations between
the dog and snake, an old army officer tells me that he
once turned arattler loose in his room. Opening the
cage of the prairie dog, the little fellow at once came
out and ran back and forth immediately in front of the
reptile, which was coiled with its head poised ready to
strikethe dog. The snake followed the dog’s mov8ments
with its head. The dog’s eyes were constantly directed
toward the snake’s eyes. After a time, the movement
of the snake’s head from side to side grew slower. It
seemed to have become confused or dizzy from the
continued exercise. With a quick spring the dog
seized the snake’s neck close to the head and bit it
viciously. He continued biting the snake along the
spinal cord from neck to tail, the first bite having
practically ended the snake’s life. When the dead
reptile was swung to and fro from the bars of the dog’s
cage, the animal tried to ward it off with his fore feet.
These actions convinced the officer that the dog ap-
preciated the dangerous qualities of the snake. This
observer also thought that snakes did not strike adult
dogs when living with them because the holes were too
small to maneuver in. M. Y. BEACH.

San Diego, Cal., July 1892.

History of Table Utensils,

How many persons there are who do not know, or
at least know but vaguely, that the manner of taking
meals has not always been the same as it is at the pres-
ent time, and that most of our table utensils are of
quite recent origin. We shall briefly discuss this sub-
ject in speaking successively of all the objects that in
our day constitute the equipment of a well-served
table.

Let us, in the first place, speak of the table. Every
one knows that the Romans took their meals in lying
upon very low couches that somewhat resembled what
we call a lounge. When we say that they lay down,
our statement is not exactly accurate, since cushions
permitted them to change position frequently, for it
would have been very difficult for them to abandon
themselves to the pleasures of the table in constantly
occupying a horizontal position.

‘When Gaul was conquered by the Romans, the lat-
ter introduced their habits into the provinces subdued
by them, and it was not till about the time of Charle-
magne that the guests at a repast seated themselves
upon cushions around a stand in order to take their
meals. At the homeslof the great, these cushions and
stands were relatively elegant as regards decoration.
The table made its appearance later on, in the middle
ages, accompanied with benches provided with backs,
which were placed all around the board. At first, the
table was not covered with a cloth, and napkins like-
wise were unknown. The first that mention is made
of were manufactured at Reims, and offered to Charles
VII. at the time that he was crowned there, thanks to
Joan of Are. They became quite common under
Charles V. and Francis 1.

The Greeks and Romans were acquainted with
plates, or rather with a sort of porringer, and yet, dur-
ing a portion of the middle ages, people made use of
slices of bread cut round, which took the place of
plates. This practice is again spoken of in the corona-
tion ceremonies of Louis XII., at the beginning of the
sixteenth century. After the repast this bread was
given to the poor.

The spoon must date back to a very ancient epoch,
for, although it is always possible to eat solid food
with the fingers—a very ancient and very natural prac-
tice—the same is not the case with a liquid or semi-
solid aliment, and it is not possible that the famous
Lacedemonian black broth was consumed otherwise
than with a sort of spoon. Moreover, spoons have been
found at Pompeii and in several excavations and nota-
bly in the famous treasury of Hildesheim. In a much
remoter antiquity, the Egyptians, in the seventeenth
century before the Christian era, used spoons for mix-
ing certain powders with beverages. Theser'spoons, of
which quite a large number are in existence, were re-
markable for their generally fine and very rich orna-
mentation. The Museum of the Louvre possesses sev-
eral of them.

The use of spoons in France was not generally
adopted until toward the end of the fourteenth cen-
tury, but there is a question of thisin the will of Saint
Remi, who baptized Clovis in 496. The use of the
knife is very ancient, and the first that we know of
were of hard stone. Herodotus tells us that the knives
used by the Egyptian surgeons were likewise of stone.
Yet the use of the knife among us as a table utensil
doesnot date back to a very ancient epoch. Although
there was a famous cutlery works at Beauvais in the
tenth century, it does not appear that the knife was
much used upon the table At this epoch, and for
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a very long time, the blade was fixed and inclosed in a
sheath. It is not two centuries since the use of clasp
knives became common. The tables were not provided
with them, and each person carried his own. This cus-
tom has been preserved even in our day in some dis-
tant provinces, by old men, who, when they go to
dine out, take their knife from their pocket and use
it skillfully during the whole course of the meal. Such
are evidently exceptions, which are daily tending to
disappear, yet they serve to show the rarity of the
knife, to within a short period, upon the tables of per-
sons belonging to the lower classes. The fork was ab-
solutely unknown to the Greeks and Romans, who, for
taking their solid food, used their fingers, which they
washed in basins. The meats were served cutin pieces
of varying size, and each one divided the piece that he
had before him as best he could with his fingers.

In the middle ages, the fork appeared only as a cu-
riosity, and the use of it was not as yet the same as
that to which it is now put. It was employed for eat-
ing fruit or slices of bread and cheese.

We find a few forks figuring in the treasury of John
IIL., Duke of Burgundy ; and Galveston, a favorite of
Edward II., of England, owned, says a historian of the
time, sixty-nine silver spoons and three forks for eat-
ing pears with. Again, we find quite numerous traces
of the existence of forks in the middle ages, but they
were never used for eating meat. At this epoch they
had but two tines, and it is from that circumstance
that is derived their name of fork.

Henry III. was the first to use forks upon the table.
He had a certain number of silver ones made, and the
use of the article spread very quickly at court. It must
be added that such use was regarded as quite ridicu-
lous by the public, as may be seen from the following
passage from a satire upon the court of Henry III. :
“Firstly, they never touched meat with their hands,
but with forks, and they carried it to their mouth in
bending forward the neck and body upon their seat.
They took salad with forks, for it is forbidden in that
country to touch meat with the hands, however diffi-
cult it may be to take, and they prefer that this little
forked instrument, rather than their fingers, shall touch
their mouth.”

Despite the morose criticism that we have just cited,
the use of the fork rapidly extended, and the fact must
be recognized that it was not without good reason.

Since the remotest antiquity, cups have been em-
ployed at banquets for the beverages drank thereat.
They were of metal,more or less precious, according to
the wealth of the amphitryon.

In the middle ages, drinking glasses and cups were
very rare. They were generally mounted upon a foot
or stem, of gold or silver, enriched with precious stones.
It was not till the fifteenth century, the epoch at
which Venice began to spread abroad her products,
that the use of glasses became more general, yet, in or-
dinary life, people continued for a long time to use
tin drinking vessels, which were often of beautiful
workmanship, and which figured with other utensils,
likewise of tin, upon the dressers and buffets of the
lords.

The custom of setting several glasses before each
person, for the different wines that are to be
served, belongs to the nineteenth century. In the
eighteenth century the glass was dipped, at each new
wine, into small earthenware vessels filled with water,
and which were placed upon the table within reach
of the guests.

The salt cellar dates back to remote times, and that
is natural, since the use of salt is lost in the night of
time. Homer qualifies it as divine. Among the Greeks
and Romans, it occupied the place of honor at ban-
quets. Among the wealthy, it was of silver or gold,
and was handed down from father to son. Benvenuto
Cellini chased some for Francis I. that were of the
most exquisite workmanship. There are likewise some
beautiful specimens in faience, and at the Louvre may
be seen those made at Orion for the celebrated set
called the service of Diana of Poitiers or of Henry II.

Although salt cellars were likewise made of very’

common earthenware, Olivier de la Marche tells us
that, at ordinary repasts, the salt cellar was often a
piece of bread hollowed out to receive the salt, and
which was placed near each guest.

As for the caster or cruet stand, which was unknown
to the ancients, it has been impossible for us to find
out to what epoch it dates back. Itis probable, how-
ever, that it is not older than the sixteenth century.

Such is the origin of the utensils that are now to be
found upon the humblest tables, and it will be ac-
knowledged that a notable progress has been made in
the manner of taking one’s daily food.—La Science en
Famille.

Basic Steel.

Speaking at the meeting of the Iron and Steel Insti-
tute, at London, Mr. Andrew Carnegie said that an ex-
haustive series of tests just undertaken by the Penn-
sylvania Railway had placed basic steel alongside
of acid steel for boilers and fire boxes, and he had been
informed that the question was being seriously enter-
tained whether they would not specify that nothing
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but basic steel should be used for those purposes. He
considered that so far as the United States had pro-
ceeded in armor it was merely experimental. They
had not made enough material. So farit wastrue that
they thought that the admixture of the nickel in cer-
tain proportions did give one quality to the steel, viz.,
tenacity, so that shots passing through it did not crack
it, but were held in. With regard to the harveyizing,
they had harveyized a few plates, but the result was a
matter to be decided in the future. They had gone to
this extent in America. A few experimental plates had
been made, and while one part of the plate had shown
extraordinary results, the other part of the plate had
not. He, therefore, wished to disclaim for America any
share of extraordinary credit for anything it had done
in armor. What it might do the future would show.

Items of 1Interest.

The streets of London, if put end to end, would
reach from that city to St. Petersburg.

The lighthouse tower at Cape Hatteras is 189 feet
high from its base to the center of the lantern. It is
the tallest lighthouse tower in existence.

A new telegraph cable has been laid between Ellis
Island and the Barge Office in thiscity. It is 8_,9,00 feet
long and contains four working wires. It was made in
Paterson, N. J., and is covered with an imported insu-
lating material.

In a recently invented watch for the blind, a small
peg is set in the middle of each figure. When the hour
hand reaches a given hour, the peg for that hour
drops. The owner, when he wants to know the time,
finds which peg is down and then counts back to
XII.

The Swedish government has adopted a new smoke-
less powder which is said to have the following advan-
tages : itis easy of manufacture, produces no flame, and
does not heat the rifle. It gives the ball an initial
velocity of 2,100 feet with a pressure of 2,260 atmo-
spheres.

According to M. Flammarion, the French astrono-
mer, the mean temperature of Paris during the past
six years has been about two degrees below the nor
mal. It is also stated that Great Britain, Belgium,
Spain, Italy, Austria and Germany have also been
growing cold.

Some attention has been directed to a paper read by
Dr. Leo Bergenstein, of Vienna, before the late hygi-
enic congress, on ‘ The Working Curve of an Hour.”
To demonstrate the fluctuation of brain power in chil-
dren, he collected two classes of little girls and two
of little boys, the children’s ages being eleven and
twelve years, and set them to work on easy sums in
arithmetic for successive periods of ten minutes, with
five minute intervals of rest; then the results of the
work, the calculations and the errors were carefully
tabulated and compared. The total number of calcu-
lations made by all the children increased, roughly
speaking, 4,000, 3,000 and 4,000 in the second, third and
fourth periods, respectively. During the third period
of ten minutes the increase of work done was not so
great as at other periods ; the number of mistakes also
increased, say 450, 700, 350 in the different periods—
here, again, during the third period, the quality of the
work was at its lowest. It would thus appear that
children of the ages mentioned become fatigued in
three-quarters of an hour; that the organic material is
gradually exhausted; and that the power of work
gradually diminishes to a certain point during the third
quarter of the hour, returning with renewed force in
the fourth quarter. This experiment is regarded as
demonstrating that continuous work for school chil-
dren of these ages, even though the tasks are not diffi-
cult, ought not to last longer than three-quarters of an
hour
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The Drift of Lake Currents.

During the next few months a great many bottles
will be cast upon the shores of Lake Michigan. They
are to be thrown into the water for experimental pur-
poses by lake captains, who will undertake the service
at the request of the United States government. The
experiments are to be conducted for the purpose
of determining the set and drift of lake currents, and
will be under the direction of the weather bureau.
The bottles are to be given out to vessel captains, who
will agree to throw them overboard and enter certain
data on blanks furnished for that purpose. In order
to do the work systematically, the great lakes have
been mapped out in numbered sections, commencing
at Duluth and numbering eastward. There are 410
sections in all, each containing about 180 square miles.
When the captain throws one of the bottles in
the water, he will place in it, before so doing, a
slip of paper, upon which the data and the position of
the vessel is entered. On each slip is the request that
the finder send it to the chief of the weather bureau
at Washington or hand it to the nearest government
observer, lighthouse keeper or postmaster, to be
forwarded. By noting where the bottles go ashore,
data will be obtained from which the movement of the
lake currents can be calculated.

>~
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THE OSCILLATING DISAPPEARING TURRET,

The necessity of protecting guns of large caliber
by armored turrets has been recognized for several
years. Almost all fortresses are now provided with
different systems of these apparatus, and we shall
here merely briefly recall the fact that they consist of
a large steel plate cylinder resting upon a masonry
base through the intermedium of a roller path like
that of a railway turn-table. This cylinder is covered
with an iron cap from 8 to 10 inches in thickness, and,
through an arrangement that we shall describe, is cap-
able of taking a rotary motion around its axis by
means of a very simple mechanism installed at the
bottom and actuated by manual power. This motion
assures of pointing in direction, and at the same time,
"if it continues after the firing, it permits of causing the
embrasures to disappear from the sight of the enemy,
and of thus exposing the weak part of the turret to his
shots for a short time only. But the time during
which this part remains under the fire of the adver-
sary has appeared, with this system, still too long,
and so an endeavor has been made, by different means,
to shorten it as much as possible. We shall mention
that especially which consists in rendering the whole
of the turret movable in a vertical direction, and, by
means of a sort of elevator and a counterpoise, causing
it to rise at the moment of firing and to descend im-
mediately afterward. .

Commandant Mougin, engineer of the Saint Cha-
mond works, has found another solution of the pro-
blem, which, by the simplicity of the mechanism, sur-
passes everything that has been done up to the
present, and it is this systemn of disappearing turret
that has just been constructed for one of the forts of
Bucharest, and which is represented in its entirety in
Fig. 1, on the first page. We shall try to make the
operation of it understood.

As in all other turrets, we find here the cylinder
covered with its cap and placed upon a turn-table pro-
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Fig. 2—THE TURRET AT THE MOMENT OF FIRING.

vided with rollers. Two embrasures allow the muzzles
of the guns that arm the turret to appear. But in
order to cause these to appear or disappear as quickly
as possible, the turret, instead of being placed directly
upon the turn-table, rests thereon through the inter-
medium of a steel piece, B (Figs. 4 and 5), which is a
fraction of a cylinder 1475 feet in length and of 85 feet
radius. The section at right angles with the axis, rep-
resented in Fig. 1, shows the arc of a circle profile of
this piece, and it will be at once understood that,
resting upon such a base, the turret is capable of tak-
ing an oscillatory motion analogous to that of a child’s
rocking horse. The extremities of this oscillation cor-
respond, one of them, to the position of firing, and the
other to the position of loading (Fig. 3).

We shall now see how this huge mass, weighing
528,000 pounds. can be placed and maintained in one or
the other of these two positions with the greatest facil-
ity. To the right and left of the cylinder (Fig. 5) may
be seen two supports, G. These pivot around an axis
that permits them to keep a vertical position, what-
ever be the inclination of the rest of the system. It is
these supports that chock the turret. They are, in
fact, so arranged that when the oscillation is at its
maximum, the one that is most elevated places itself,
through its own weight, over a roller, H (Fig. 5), and
thus prevents the motion from continuing in the
opposite direction.

In order to move it from such position, it suffices to
press upon a handle that actuates a series of levers, A
(Fig. 5). This motion may be effected by one man, be-
cause, in all the transmissions of the levers between
each other, care has been taken to avoid movements
of friction. There are merely rollings upon each other
of parts that are perfectly hard and polished. The
same is the case, moreover, with the support, G, and
roller, H, as may be seen from our engraving. At the
least stress, acting otherwise than in the vertical direc-
tion, it will be seen that G will slide upon H. Thisis
what takes place, in fact, as soon as the man selected
for the maneuver, after bearing upon a safety pedal,

pulls toward himun the handle that controls the levers,
A. If at this moment the weight of the turret is pre-
ponderant on this side, the entire system will proceed
to oscillate; but it will accomplish half an oscillation
only, because the support placed on the other side
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Fig. 3.—LOADING POSITION.

will produce the same effect as the one just men-
tioned.

Being given these arrangements, it suffices to assure
the preponderance of weight of one side or the other of
the turret, according to the direction in which it is
desired that it shall incline.

Let us say in the first place that there is, invariably,
a preponderance upon the part represented to the
right in our figures, by means of masses of lead fixed
thereto. It suffices, then, that it shall be possible to
place orremove a weight heavier than those of the
other side in order to produce the motion desired.
Such weight, represented atlP (Fig. 5), is suspended
by achain from an arm, R, which is independent of the
oscillating system and which isconnected with the sta-
tionary tube, T, that occupies the center of the turret,
and in which the charge and the projectiles are lifted.
The chain from which the counterpoise, P, is suspended
passes over pulleys and ends beneath at a windlass, M,
which is maneuvered by two or three men. 1n the other
figures these arrangements are not represented, as they
would have hidden important details. Figs. 3 and §
represent the turret in the position of disappearance.
The gun has just been fired and is about to be reload-
ed. During this time, men placed at the windlass, M
(Fig. 5), raise the weight, P, to a certain height. The
rest of the system will not budge, sinceit is chocked to
the right by the support, G. But, as soon as all is
ready, one of the men will bear upon the lever me-
chanism that controls this support; the weight, P,
being raised, will have no more action, and the part to
the right having the preponderance, as we have said,
the turret will oscillate on this side, and will take the
firing position shown in Fig. 2. The shot will be fired
at once. But, upon reaching this position, the floor of
the turret will be inclined, and will rejoin the weight,
P. A special arrangement (not visible in the figure)
having at this moment automatically thrown the
windlass, M, out of gear, this weight will rest upon the
floor and will assure a preponderance on this side of
the turret. As soon as the support that keeps it in the
firing position is raised, it will again assume the disap-
pearing position.

‘We just spoke of the tube that occupies the center
of the turret and is situated between the two guns

Fig. 4—SECTION OF THE TURRET TO THE REAR OF
THE TWO GUNS,

(Fig. 8) that arm the latter. As we have said, this
tube is immovable, and it will be seen from an exam-
ination of Figs. 2 and 3 that, in consequence of the
motions of oscillation of the turret, it is in the vicinity
of the breech of the guns only during the position of dis-
appearance, wWhich is also that of firing. It is through
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the intermedium of this tube, and by means of a
special windlass, that the ammunition is raised. It is
utilized also for ventilating the turret by means of a
small turbine that may be seen at the bottom and to
the left of Fig. 1.

We shall now, in a few lines, recapitulate the very
simple maneuvers of the turret.

The firing is directed by an officer standing in an
external observatory connected telegraphically with
the turret. Here there is a sub-officer who directs the
maneuvers, but who, as regards pointing, merely ex-
ecutes the orders of his superior without seeing the
effect produced. For direction, a graduation of the
cirele is indicated to him, and he causes the turret to
be revolved, by means of a windlass placed to the
right, until it reaches the desired degree. And so too
for pointing in elevation, he lowers or raises the
breech to the degree indicated. As for the firing,
that is done electrically by pressing a button.

As may be seen, the artillerymen are reduced here to
the role of a wheelwork interposed between the com-
mandant and the gun. Comipletely isolated from the
outside, they mechanically execute a firing of which
they see neither the object nor the effects.

In becoming scientifie, the art of war, like the indus-
try from which it borrowed its processes, has had to
specialize individuals and reduce their initiative, and,
while admiring the ingenuity of the new inventions,
we cannot help averring that they are tending more and
more to cause the disappearance of whatever of the
picturesque and poetic battle might have. We can no
longer think, without shuddering, of the moral state
of these few men, inclosed in this carapax of iron,
when the enemy’s projectiles strike the wall of it.
when deafened by the fearful shaking of this huge
bell, suffocated by the heat, and obliged to keep their
ventilator in continuous operation, lest they be com-
pletely ‘'smothered. They run the risk at every mo-
ment of being buried alive by a breakage of commn-
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Fig. 5.—_TURRET RETURNING TO THE POSITION

DISAPPEARANCE THROUGH THE
COUNTERPOISE.
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OF
AGENCY OF THE

nications or a stoppage of the mechanism. Doubtless
the wars of the future will have their heroes, but hero-
ism will have changed nature, like war itself and its
apparatus, and victory will be the triumph of the me-
chanic.— L’ Illustration.
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Chloride of Zinc for ‘Tuberculosis.

M. Lannelongue’s treatment of tubercular diseases,
as brought under the notice of the Paris Academy, is
essentially based on the simple fact that fibrous indura-
tion is to be regarded as the natural curative process
of tubercular change; and it having been found that
chloride of zine is peculiarly apt to excite such sclerotic
processes when administered in sufficiently small quan-
tity—two or three drops of a 10 per cent solution—so as
to obviate its more powerful escharotic action, this sub-
stance has been employed, yielding very satisfactory
results in external tuberculosis, and its application in
the case of pulmonary tubercle is, according to M.
Lannelongue, equally encouraging. It would appear
from the accounts given of this treatment that the
tubercular formation itself is less influenced by the
agent—which has no specific property—than are the
healthy tisues that surround the tubercles. The aim of
the Lannelongue method is, therefore, to induce the
formation of a densely fibrous investment to active
tuberele, and by this process to limit the diseased pro-
duct, and as it were to imprison the bacilli.

The New Postal Card.

The Morgan Envelope Company, Springfield, Mass.,
has the contract for 24,000,000 double postal cards, a
new device which has long been considered by the
Post Office Department. The card will be five and one-
half by three and one-half inches, and will be folded in
the middle, presenting four surfaces. The outside sur-
face is for the address and the inside for the message.
At the fold the card is perforated, so that the recipient
will tear off one half and then answer on the other.
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MECHANICAL SINGING BIRDS.

The first automatic birds are quite old, and a remark-
able specimen of them exists at the Conservatoire des
Arts et Metiers. We represent this herewith (Fig. 1).
It dates back to the last century. The birds are in-

lator of the bellows, F, to act through the rod, E. The
longer it takes the teeth to pass, the longer the valve
is open and the longer the bellows (No. 2) is actuated.
The motion of the teeth is communicated to the rods,
G and E, behind the support, S.

It will be understood that the song of the bird may

Bontems, consisted in the substitution of a genuine
warbling for the music box, and in giving these little
singers the perfect appearance of life. A reproduction
of the true song of all birds has been successfully ob-
tained, and we have been enabled to hear all our ordi-

nary artists, with the repertory peculiar to

-
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each of them; the nightingale, the black-
bird, the chaffinch, the canary, the lark,
the goldfinch, the bullfinch, and the warb-
ler, and, among exotics, the tanager, the

differ so long as th two wheels, C, have not made a
revolution, but that the same song must then begin
again at the second revolution of the wheel, the same
teeth commencing again to actuate the rods, G and E.

Fig. 1.—MECHANICAL SINGING BIRDS OF THE

EIGHTEENTH CENTURY.

closed in a cage, and the mechanism is contained in
the basc of the latter.

The construction of such birds has now reached
great perfection.

In the first place, let us speak of the external appear-
ance of these little automatons. At first sight, the
bird is absolutely like the natural one, whose
plumage it borrows, whether it represents a

o s —
Fie. 2—MECHANICAL SINGING BIRD OF MODERN
CONSTRUCTION.

chewit, etc. We shall now explain the principle of the
mechanism with which it has been possible to repro-
duce the modulations of the song of birds, and which
we may observe is the same for every song.

Fig. 5 gives a general view of the apparatus with its
principal parts. The clockwork movement, consisting

There has been an improvement introduced that con-
sists in placing upon the same rod three pairs of
wheels instead of one pair, and, when the air noted
upon the first pair is finished, in bringing the following
pair, by means of a snail, in front of the levers, where
it replaces the one that has just been driven forward.

In order to be complete in this explanation,
let us add that the intermission in the song is

simple nightingale or is adorned with the bril-
liant feathers of a bird of paradise. Neither in
the pose nor the form could the art of the taxi-
dermist do better. The attitude of each species
is carefully studied and leaves nothing to be
desired, even by the most fastidious ornitholo-
gist. Certain of these birds are inclosed in a
simple cage or are placed upon a branch form-
ing a perch, while others, placed upon a tree,
flutter from one branch to another, without it
being possible to see the little rod, mounted
upon a pivot and hidden in the leaves, that
carries it back and forth. Again, others may
be placed upon a stand (Fig. 2), or, owing to
the small size of their pedestal, in a basket of
flowers. There are others (and these are hum-
ming birds) that are concealed in a snuff box
(Fig. 3), and which, when the cover of the lat-
ter is raised, suddenly appear and begin to
sing. After the air is finished, they re-enter
the box and the cover closes of itself. The
snuffboxes in which they are inclosed are deco-
rated in all possible ways, with inlaid enamel
work, Japanese designs upon silver and gold,
old silver, repoussé work, inlaid work, ete. All styles
are put under contribution, and especially the Louis
XV. and Louis X VL. in gilt silver.

A very ingenious model is the one that we repre-
sent in the form of a pistol (Fig. 4). When aim is taken
with the pistol, and the trigger is pulled, the bird,
which was first concealed in the barrel, makes its exit,
sings its song, and then re-enters the weapon.

The first automatic singing birds had a motion of
the bill only, and it was by means of a bird organ or a

produced by the lever, P, which acts upon the
bellows, and that the latter itself is actuated by
a ratchet placed behind the box, M, of the mo-
tor. Theapparatus that we have just described
is the same for all birds. It is larger or smaller,
more or less strong, and is placed in one direc-
tion or another, according to the space left
free in the mechanical piece, but the principle
does not change. In each bird, and especially
when it is a question of a new song to be
created, the delicate point of the adjustment
is the whistle, aided by the bellows and piston,
that will give the true character of the song
and modulate it so as to make it rapid, sharp,
grave or slow. It will be understood that the
whistle may vary in diameter and length and
have a more or less rapid escapement of air,
so that its effects may be modified.

We have said that in snuff boxes, pistols and
other small objects in which a singing bird and
its mechanism are concealed, the opening of
the object causes the bird to make its exit
and to begin its song. It is here a question
of a curiosity, and no attempt is made to
especially of a spring coiled in its barrel, is placed at|produce an illusion, but rather astonishment. In the
M. Itsetsin motion an axle, A, that carries a star|other birds, always exposed and visible, it suffices to
wheel or eccentric, B, which, through the levers, D, | press a detent placed behind the box, M, to set the ap-
and the rods, H H, communicates motion to the bird. ! paratus in motion or to stop it. Of course, this detent
These rods turn the head, ‘l

Fig. 3._MECHANICAL BIRD IN A SNUFFBOX.

PR

open the bill, make the tail
waggle and cause the wings
to flap; and the various
motions do not take place at
hazard during the song, but

Fig. 4—MECHANICAL BIRD MAKING ITS EXIT FROM A PISTOL.

music box that they seemed tosing. Asnothing better
was to be had, these had to answer; but they really pro-
duced no illusion. Several types of this kind, of the
time of Louis XV., are in existence.

The invention of the true automatic singing birds,
and the improvements afterward introduced by Mr.

IFig. 5, MECHANISM OF A SINGING BIRD.

are naturally combined with ithe warbling that
occurs at thesame instant. This warbling is produced
as follows : The same axle that carries along the star|whose plumage leaves nothing to be desired, when
wheel revolves, at the same time, two coupled wheels, | placed either in a cage or in a spray of flowers or foli-
C, which, irregularly toothed, cause the piston or|age, gives the illusion of life very aceurately.—La
whistle (3) to act through the rod, G, and the regu-! Nature,

does not produce its effect unless the clockwork move-
ment is wound up. The little mechanical songster,
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THE BAKER SUBMARINE BOAT.

During the past three months several trials have
been made in the Detroit River, near Detroit, of the
Baker submarine boat, shown in the accompanying
illustrations, and, at the direction of Commodore Fol-
ger, of the Naval Ordnance Bureau, Mr. W. Scott
Sims, an inventor well known in connection with the
Sims-Edison torpedo boat, is looking into the capabili-
ties of this new boat as affording a possibly valuable

SUBMARINE BOAT-AFTER PARTIAL SUBMERGENCE.

addition to the navy. The boat has needed some
repairs since its preliminary trials, and, as soon as
these are effected, it is expected that it will be taken
to Newport and placed under the supervision of gov-
ernment officials for further experiments.

Mr. George C. Baker, the inventor of the new craft,
is a Chicago business man. The hull is designed to
withstand the pressure of the water at a depth of
eighty to a hundred feet, and with this view it is con-
structed of three-inch oak plank, six inches wide. Its
dimensions are 40 feet over all, 9 feet beam and 14 feet
deep, from top of conning
tower to bottom of hull be-
ing 16 feet. The boat is
self-contained throughout,
and needs no shore con-
nections to drive it. The
driving power is in dupli-
cate, an electric plant and
a steam plant, the former
for running under water
and the latter for surface
propulsion, the steam
plant being so arranged
that it can be used to
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which are turned in any position by means of a sleeve
around the shaft. This sleeve is connected to a hand
wheel with chain belting. By means of this hand
wheel the propellers may be placed in any position.
The propellers are protected by brackets froin coming
in contact with any obstruction.
The rudder fits close to the hull
and the boat answers to it readily.

It is expected that, ordinarily,
only two men will be necessary to
operate the boat, a pilot and an
electrical engineer, and the air sup-
ply needed for their comfortable
maintenance under water will, it is
intended, be afforded by the quan-
tity held by the hull itself at the
time of submergence, this volume
being equal to 1,500 cubic feet. In
one of the trials two occupants |&
were within the closed vessel two
hours and forty-five minutes with-
out experiencing any unpleasant
effects. The boat hasabout 75 tons
displacement, the hull weighing 20
tons, the ballast 30 tons, the storage
battery cells 10 tons, engine and
boiler and gearing 8 tons, and mo-
tor 3 tons, leaving 4 tons buoyancy.
The normal draught of the boat
leaves about two feet of the crown
of the hull above water.

In starting, the pilot and electrical engineer enter
through a man-hole in the conning tower, and the
cover is drawn over and fastened, when the boat is air-
tight. The electrically-connected pump is started and
two or three tons of water is pumped into the water

bottoms, this additional weight leaving nothing of the
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wheels are turned at an angle of about 45 deg. and the
. boat is propelled forward, neither rising or sinking un-
less the pitch of the wheels is changed. When the com-
imander or pilot wishes to ascend, the machinery is
stopped and the reserve buoyancy causes the boat to

rise to the surface. Any accident that would stop the
machinery would also cause the” boat to ascend. The
storage battery plant is designed to contain enough

| power to run the boat three hours at a speed of eight

miles an hour.

The torpedo boat of Mr. J. L. Tuck, and the method
of operating it, represent-
ed in one of the views, was
built at the Delamater
Iron Works in 1885. It
was 30 feet long, 714 feet
broad, and 6 feet deep.
It had several small com:
partments to be filled with
water when the boat was

to be sunk, and a number
of 6-inch iron pipes filled

with compressed air to fur-

generate electricity for
charging the storage bat-
teries.

The electrical equip-
ment consists of a 50 horse
power motor, built by C.
D. Jenney, of Fort Wayne,
Ind., and 232 Woodward storage cells of the ‘M. 8.”
type. Themotor was designed for a pressure of 220
volts and runs at a maximum speed of 900, turning
the two screws, which are four-bladed, at a maximum
speed of 300 revolutions per minute. This rate of revo-
lution, it was calculated, would give the boat a speed
of from eight to nine miles per hour. The gearing is
very substantial and of steel. The motor is connected
to run as a dynamo by the simple movement of con-
venient switches. When it is run as a generator it is
speeded up to 1,025 revolutions per minute, so as to
give a charging pressure of 220 volts. The cells are
charged in four sets of 58 each and are discharged in
two sets of 116 cells each, this arrangement giving at
the motor an available pressure of 232 volts. In the
top of the boat, within easy reach of the pilot’s assist-
ant, there is a convenient controlling switch connected
with galvanized sheet iron resistance coils in the for-
ward end of the boat. By this switch and a circuit
breaker the speed may be varied as desired.

The steam plant consists of a 414 by 514 foot Roberts

SUBMARINE BOAT-AS IT APPEARS UNDER WATER.

water tube boiler, with telescopic stack, which is

lowered and the stack hole covered when fire is not'

required. The 7 X 7 inch Willard engine can be
thrown in gear with the main shaft, and it can also be
belted to the motor. There are two 24-inch propeller
wheels, one on either side, connected with one shaft
amidships. To the ends of the shaft are attached
gear wheels, working in the gear attached to propellers,

THE BAKER ELECTRICALL

nish a supply for its single
occupant. Its propeller

e ;f”ﬂ",:f/'

boat above the surface except the top of the hull and
conning tower. To sink directly downward the wheels
are turned perpendicularly to the shaft and the motor
is started. Theamount of spare buoyancy determines
the amount of power necessary to sink the boat.
When the desired depth is attained, then the propeller

THE TUCK SUBMARINE TORPEDO BOAT OF 1885,
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Y-DRIVEN SUBMARINE BOAT—SECTIONAL VIEW,

was turned by an ordinary
dynamo, run by storage
batteries, and it had a
common rudder for hori-
zontal steerage, and a hori-
zontal rudder for guiding
it toward or away from the
surface. A well-hole in the center of the deck was
fitted with an air-tight hatch, from which an individ-
ual in a diver’s suit, by means of suitable devices,
might direct those inside in elevating, lowering and
propelling the boat. It was designed with this boat
to attach torpedoes to the bottom of a vessel, then run
away to a safe distance and explode the torpedoes by
means of wires paid out while moving away.

— A e

Irrigation in Washington.

Census Bulletin No. 198 has been prepared by Mr.
F. H. Newell, special agent of the Census Office for the
collection of statistics of irrigation, under the direction
of Mr. John Hyde, special agent in charge of the sta-
tistics of all branches of agriculture, and relates to the
State of Washington, in which there are 1,046 farms
that are irrigated out of a total of 11,237 farms in the
13 counties in which irrigation is practiced. The total
area of land upon which crops were raised by irriga-
tion in the census year ending May 31, 1890, was 48,799
acres. The average size of the irrigated farms, or more
strictly of irrigated portions of farms on which crops
were raised, is 47 acres. The average first cost of water
right is $4.03 per acre, and the average cost of prepar
ing the soil for cultivation, including the purchase price
of the land, is $10.27 per acre. The average present
value of the irrigated land of the State, including
buildings, ete., is reported as $50 per acre, showing an
apparent profit of $34.45 per acre, less cost of buildings.
The average annual cost of water is $1.75 per acre,
- which, deducted from the average annual value of pro

ducts per acre, leaves an average annual return of
$16.35 per acre.

t—r—
Cause of the Unequal Wearing Away of Electric
Light Carbons,

In an electric arc the positive pole is hotter than the
‘negative, the positive showing a temperature of about
1 4,000° C., the negative showing a temperature of 3,000’
to 3,500° C. This difference of temperature produces a
counter electromotive force which acts like ohmic re-
sistance. ‘t'he cause of the positive pole wearing away
twice as fast as the negative is due to this difference in
temperature.
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Vibrations.

Prince Kropotkin gives an interesting article on elec-
tricity as a mode of motion, in a recent number of the
Nineteenth Century. It summarizes the results of
the latest researches as simply as their nature admits
of, and the net result of seemingly conclusive experi-
ments is that with vibrations or wave lengths in the
ether:

0'000,012 to 0 000,016 in. long, we have....... .. chemical energy.

0°000,016 to 0°000,030 *¢  ** *+ ¢ . .. .light.
ceeee.. 100°000,120 ¢ ket . ..radiant heat.
vieen... tOyds.ormiles, ** ... electricity.

If these results may be accepted, we have squarely
before us the problem : Given, vibrations of any length
in the ‘‘ether” (whatever that is), to modify their
length at will. The problem of the transformation of
energy reduces down to that. When some benefactor
of mankind has solved that problem, if it everissolved,
a new era indeed in civilization will open. We may then
have electricity from heat, light without heat from
electricity or any otherform of energy, anddiversand
sundry other things which we can now only dream of,
or perhaps not that. When we consider that pretty
much all that is now known of the real nature of elec-
tricity, heat and energy is the fruit of the last twenty
years (Joule’s equivalent and first series of experiments
were not announced until 1849), it seems a pretty safe
conclusion that science is yet young, and that all which
has been yet achieved is but a trifle compared with
what is yet to be achieved. Moreover, we know that
in the living organism, heat and energy, energy and
light, energy and electricity, are transformed into each
other by some mysterious process with the greatest
ease, and to a large extent according to the will or
needs of the organism. It may be that this power is
one of the properties of living * protoplasm,” and that
man will never be able to understand it or to imitate it
until he has learned the secret of life itself; but all the
recent tendency of scienceis to indicate that the secret
of transforming one form of energy into any other may
yet be discovered, and perhaps by very simple means,
compared with which our steam engine will seem but
a ‘‘relic of barbarism.”

The fact that electricity, like heat, light, and radi-
ant chemical energy, is a manifestation of energy,
has long been known, but up to the last four or five
years scientists have been uncertain as to the manner
in which energy existed in the electric current. The
old idea of an electric fluid, which is still prevalent out-
side of scientific circles, served to mislead investigators.
At present, however, the researches of such scientists
as Hertz, Lodge, Crookes, Sir William Thomson and
Tesla seem to have established the fact that electricity,
like heat and light, is merely a vibration in the so-
called “ ether” which is believed to permeate all space.
It is notable that all the original theories as to what
we now call forms of energy were materialistic. The
Newtonian (corpuscular) theory of light, which was
the generally accepted one for half a century, was that
light was an effect produced by an incessant fire of
infinitesimal but material cannon balls thrown off in
all directions from the light-giving body. Heat was a
material something stored in the pores of the visible
body. Electricity was a ‘‘fluid.” All these assumed
material substances have been shown to be non-exist-
ent, and not necessary to explain the phenomena.
But there still remains one grave difficulty with the
later theories. The notion of a material ether itself
is almost as contrary to what we know of the nature
of other matter as the corpuscular theory of light, and
almost as much a mere evolution of the scientific inner
consciousness, to explain what is otherwise inexplica-
ble. We have not a particle of direct evidence to
prove that there is a substance with properties such
as we assign to this ether. We have only to eliminate
the notion of a material ether, as we have eliminated
the notion of material light particles, and we shall be
down to hard pan! ‘I believe because it is impossi-
ble,” the old monk declared. The modern scientific
man, possibly, would do well to reverse this logic and
declare : I disbelieve because it is so very convenient
a theory, with nothing but its convenience to support
it.— Engineering News.

A New DMetallic and Rubber Wire Mat.

A new style of woven wire mat, to which is attached
a soft rubber cleaner, with edges and top roughened to
fit every shape in the sides or edges of boots and shoes,
hasrecently been patented and put upon the market
by Messrs. Emerson & Midgley, of Beaver Falls, Pa.
Another description of mat or rug coming from the
same firm is made of variously colored galvanized wire
and has a thin rubber strip held on its edges by pol-
ished metal loops, the construction being such that
there is no point upon which the most delicate trail of
a lady’s garment is liable tocatch. The mats lie loose-
ly on the floor, without fastening, so that they can be
readily lifted, rolled up, and washed or shaken, and
are furnished lettered as desired, three inch brass let-
ters being used for the purpose. A mat oi- .uis kind is
nowinuseat theentrance of the SCIENTIFIC AMERICAN
office. They are manufactured by the Trenton Iron
Company.

POLYCHROME PROJECTIONS BY MEANS OF UNCOLORED
PHOTOGRAPHS.

For the last two years there has been much talk in
the United States on the subject of a remarkable ap-
plication of photography to the reproduction of natural
colors—an invention attributed to Mr. Ives, of Phila-
delphia.

In reality, Mr. Ives, who is a very ingenious scientist
and a fortunate investigator, has, aside from a few
variants, merely put in practice a process published in
France in 1869 by Mr. Louis Ducos du Hauron and Mr.
C. Cros.

These two inventors, without any connection exist-
ing between them (Mr. Cros living in Paris and Mr.
Du Hauron in Agen), conceived the same idea at about
the same time. It consisted in the use of photography
in the decomposing of the essential colors of any poly-
chrome object whatever. The method published by
each of them is nearly the same, and leads to the ob-
taining of three negatives of the same object, proto-
types that are identical with each other asregardslines
and dimensions, but different as regards the manner in
which the various colors are reproduced.

This result, obtained by means of photography, is
analogous to that sought for by a chromolithographer
when he is executing the various monochromes of a
subject upon stone, and which correspond to distinet
colors, the superposition of which, at the moment of
printing, are to give a polychrome nearly like the
original. The work of selection due to photography
may be so nearly complete that three negatives, the
positive impression of which will be done with the three
colors, yellow, red, and blue, may suffice for the ob-
taining of a most satisfactory polychrome image.

As a proof of the exactitude of the method devised
by them, Messrs. Du Hauron and Cros have published
various methods of recognizing the value of their pho-
tographic analysis of the colors of an object. Among
the number of the synthetic processes that they have
described there is one to which it is well to call more
especial attention, because it consists in the use of a
projection, upon a screen, of a combination of three
positive pictures, each illuminated through a medium
of a different color. The recomposition of the true
colors is to be effected upon the screen.

It is useless to dwell upon the error committed by
the two inventors when they say that the colored
media should be yellow, red, and blue. They recog-
nized this error later on, and in March, 1879, Mr. Cros,
who, moreover, had come to an agreement concerning
it with Mr. Du Hauron, distinctly directed the use of
violet, green, and red screens.

We desire to well establish this question of priority
in favor of our two fellow countrymen, not only be-
cause there seems to be a disposition on the other side
of the Atlantic to consider Mr. Ives as the inventor of
the process that we are about to describe, but also be-
cause the experiments relative to this process, now be-
ing tried in France, are of a nature to cause its adop-
tion with a view to substituting, in cases where the
thing will be possible, polychrome for colorless projec-
tions, which are evidently less attractive.

There is reason to hope that many lecturers will soon
have recourse to these kinds of projections of a truly
fascinating effect, and we must then know who were
the inventors of this so curious an application of pho-
tography, which is perhaps destined to render many
services, as yet unforeseen, to science and the fine arts.

This act of justice accomplished, we shall try to ex-
plain, as clearly as possible, the principles that serve as
a basis to these photographic projections, in order that
the bringing of them into play may be more easily un-
derstood.

In the first place, it is necessary to produce the three
negatives of which it has just been a question. Upon
the good quality of these will depend the success of the
final synthesis. They should, as we have said, be
identical with each other as regards dimensions, but
differ as to the rendering of the distinet colors of the
original.

An example will make the result that it is a question
of obtaining better understood. Let us suppose that
we have to analyze the colors of a polychrome object
composed of three colors, yellow, red, and blue. We

shall have to obtain a first negative containing the yel-
lows and the combinations thereof, a second contain-"
ing the reds and their combinations, and, finally, a third
negative corresponding to the blues and their combi—\
nations. It is evident that if this result can be ob-
tained, we shall have effected a decomposition such
that the mixture of the radiations corresponding to
each of these three colors, and assorted by [the positives'
and in the desired proportions, will necessarily recom- '
pose the total coloration of the object reproduced.

Owing to the property that certain coloring sub-
stances possess of modifying the nature of films sensi-
tive to light, it is possible to use sensitized plates
adapted to the printing of blue and violet radiations to ‘
the exclusion of green, yellow,land red, or of yellowand '
green radiations to the exclusion of blue and red, or, |
finally, of yellow and red to the exclusion of blue.

The three prototypes of the same object will have to
be reproduced i a camera of the same focus, the first ‘
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upon the sensitized film most susceptible of receiving
the impression of the blue radiations. A plate called
‘“ordinary ” is the one most suitable, since such plates,
as well known, are not very sensitive to green, yellow,
and red radiations. The second negative will be taken
upon a sensitized film capable of receiving the yellow
and green radiations, but not the red. These kinds of
plates are easily obtained by incorporating with the
sensitized film a dye that possesses the property of ab-
sorbing the yellow and green rays.

At thesame time there should be interposed between
the plate and the objective a translucent yellow screen
for the purpose of retarding the action of the blue
rays.

In order to obtain the third prototype, we use a
plate treated like the preceding, but with a dye that
gives it sensitiveness to the red rays as well as to the
yellow. As for the blue, they must have no action
upon this plate, such action being prevented by means
of an orange-yellow screen.

As soon as a few experiments on the analysis or de-
composition of colors have been made in this way,
which is absolute only as regards the result to be ob-
tained, but which is susceptible of modifications as re-
gards the means to be employed, we shall have suffici-
ently mastered the process to succeed every time. After
the negatives have been obtained, two methods of em-
ploying them are at our disposal. They may be used
for pigmentary impressions of polychrome images
analogous to those of chromolithography, and in this
case it will be necessary to superpose the three mono-
chromes, yellow, blue, and red, furnished by each nega-
tive corresponding to each of these three colors.

We have not to occupy ourselves at this moment
with such application, as interesting as it is. The other
application, which formns the main object of thisarticle,
relates to polychrome projections. It is well toremark,
only, that when it is a question of projections, the col-
ored media are not the same as in the case of pigment-
ary impressions, although the negatives are the same.
For such impressions it would be absolutely impossible
to attain the object if we employed ternary yellow, red,
and blue, while the use of the same ternary in the re-
composition of the colors by means of radiations would
give improbable effects of color. Such recomposition
can be effected only by the aid of the three primary
colors indicated by Young and Helmholtz, viz., violet,
green, and red.

We remark, in fact, that if we mix these three radia-
tions by projecting them separately upon the same
point of a white screen, we obtain pure white—a result
that is not produced with the mixture of the blue, yel-
low, and red radiations made under the same con-
ditions.

Now it is found that the color of each of the media to
be employed is precisely the complementary of the
color adapted to the pigmentary impression. Thusthe
negative which would furnish the pigmentary yellow
will give, in view of the projection, a diapositive that
it will be necessary to cause violet radiations to traverse
—violet being the complementary color of yellow.

The negative of the pigmentary red is that which
produces the diapositive to be illuminated in green,
the latter being the complementary of red.

Finally, the negative of the pigmentary blue is that
which, for the projection, will give the diapositive of
orange yellow, the complementary of blue. Thanksto
these preliminary explanations, the facts that are to
follow and that we are going to explain will be better
understood.

The putting in practice of the recomposition of colors
requires the use of a lantern in three parts, or, at least,
of a special apparatus constituting a single lantern pro-
vided with three projection objectives. To simplify
things, let us be content for the time being with the
ordinary three-bodied apparatus constructed by Mr.
Moltine, which has been used by us for our own experi-
ments. This apparatus is represented in perspective
and in action in Fig. 1, and the arrangement of it is
shown by the diagram in Fig. 2. Threedistinet lumin-
ous sources, F, F, F, illuminate the lanterns, 1, 2, and
3. Such illumination may be furnished by an oxyhy-
drogen light or by electricity, or else by kerosene lamps
or illuminating gas with Auer burners. The three
black diapositives are placed at D, D, D, and behind
each of them is located the colored medium correspond-
ing to the analytical value of the diapositive appropri-
ate to its special radiations. Behind D, therefore, is
placed a violet glass, behind D No. 2 a green glass, and
behind D No. 3 an orange yellow one.

The projections of the three uncolored (black) mono-

chromes, D, D, D, are exactly blended into a single

image perfectly registered upon the screen, I, I', I, on
which the three objectives, o, o', o', project the image.

Each of these three radiations, as shown in the dia-
gram, reaches all the parts of the composite image pro-
jected; and from the combinations with each other of
these three sorts of radiations, violet. green, and red,
result all the possible colors that can be obtained with
the seven colors of the spectrum. We have a proof of
this, moreover, when we witness the truly wonderful
spectacle of the immediate recomposition upon the
screen of the infinite shades of color of the original, and
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this synthesis is indeed one of the most curious
experiments in optics that can be made for
demonstrating the relations that exist between
the colors called primary and the unlimited
variety of the various tones that they are capa-
ble of producing on combining with each other.

It will be understood that, since the violet,
green, and orange-yellow radiations produce
white through their admixture, white will be
produced in the composite image in colors at
every point where the parts of such image cor-
respond to points of the negatives likewise tra-
versed by the three sorts of radiations. On the
contrary, where the diapositives present spaces
likewise opaque, black will be produced upon
the screen, and, for all the intermediate values,
going from white to black, we shall have com-
binations in variable proportions according to
the respective opacities of the diapositives, and,
consequently, colors or shades varying by rea-
son of such proportions.

If the green and red radiations are absolutely
arrested in two symmetrically corresponding
points, the blue radiations alone traversing the diaposi-
tive of such radiations, the screen will receive the blue
color all by itself. If the green radiations are alone
suppressed, while blue and red radiations pass over
two symmetrical points, there will be a resultant of a
more or less reddish or of a more or less bluish violet
upon the screen, according as the dominant resultant
is found in the greater translucency of the diapositive
of thered or of the blue radiations, and so on ad infi-
nitum.

At first sight, it may seem difficult to reach the de-
sired result when we reflect that we are in presence of
twelve variables which it is necessary to bring into a
state of perfect accordance in order that the composite
image sought shall effect the exact reproduction of a
given .polychrome object. These twelve variables are
the three negatives, the three diapositives, the three
colored media, and the three sources of light. If asin-
gle one of these twelve unities be modified, there may
result therefrom a modification of the polychrome pro-
jected, to the detriment of the accuracy of the render-
ing. This is true, but we must not get scared in the
presence of such a difficulty, for it is easily sur-
mounted.

The obtaining of the three negatives, in suitable con-
ditions, can be quite regularly effected. As for the dia-
positives, they are easily printed upon plates sensitized
withgelatino-chloride of silver, and, with a little famili-
arity with the method, one may know when to stop at
the most apposite point. One is always free, moreover,
after a trial, to make the necessary correction if itisin-
dicated by an inexact result.

The colored media should present, in the first place,
the essential condition of furnishing pure white
through the mixture of their three radiations. After
a few tentatives, we shall quickly find those that best
lead to the effect sought, and thereafter it will be use-
less to modify thethreecolorsadopted. They willthen
pass to the state of constant.

As for the illumination, it is not indispensable that
they shall be absolutely identical in the three lanterns.
There is even a certain advantage in being able to
modify the intensity according as it is desired to bring
out a dominant in the three radiations. With gas or
the oxyhydrogen light, it is merely a question of cocks,
and the operator can thus regulate the effect of the
projection at will by graduating the intensity of the
luminous sources corresponding to each of the diaposi-
tives.

To tell the truth, these twelve variables are reduced
to three, say to the prototypes, of the value upon which
depends all the rest, nothing being easier, if one or
more of the diapositives are too strong or too weak,
than to make others of the desired intensity.

Upon the whole, the three diapositives represent the
colors collectively of any polychrome object whatever,
provided that they be projected, as has just been said,
by means of three objectives,
and traversed by the three
distinct radiations that have
been indicated.

This process of synthesis
offers the great advantage of
permitting of obtaining the
representation of the colors
of nature and of works of art
without the intervention of
the brush, and without the
interpretation, however able
it be, of any translator what-
ever. Our first tentatives in
this direction, susceptible of
leading to numerous applica-
tions of great interest, permit
us to believe that it is possi-
ble to reach perfection in the
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Fig. 1.-PROJECTION BY MEANS OF A TRIPLE-BODIED
LANTERN.

less striking but also less exact manner, through pig-
mentary impression by means of the same negatives.
In that way, the method of the photographic decom-
position of colors, combined with certain easily em-

Fig. 2 -DIAGRAM OF THE APPARATUS,

ployed correctives, leads toresults that are remarkable
and much superior to anything that can be obtained
thus by the use of the ordinary processes of chromo-
lithography or chromotypography.

The first publicexperiments in France on this method
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Fig. 6—DIAGRAM SHOWING THE COLORS OF THE
FLOWERS REPRESENTED IN THE FIGURES.

of recomposing colors by way of projection took place
at the Conservatoire National des Arts et Metiers in
our lecture of February 7, 1892. Since then they have
been repeated, with completer elements, at the session

-| tion of sodium copper chloride.

of the French Society of Photography of the
4th of March, and before the Photo. Club, of
Paris, on the 9th of March.

The three engravings (Figs. 3, 4, and 5) repre-
sent, in its three states, one of the subjects pro-
jected, the diagram of which in Fig. 6 indicates
the colors. These three images are a reproduc-
tion of the same bouquet of artificial flowers
under the special conditions detailed above. If
we compare with each other the corn poppies
at the top and at the left, we find that they
nearly resemble one another in Figs. 4 and 5,
where they are rendered by a color almost
black, while they are white in Fig. 3. The yel-
low flower situated beneath and to the right of
the bouquet is of a dark shade in Fig. 5, and,
on the contrary, nearly white in Figs. 8 and 4.
The yellow centers of the daisies are black in
Fig. 5, and of a light tint in Fig. 4, and still
lighter in Fig. 3.

Two of the daisies were purposely colored
with ultramarine. In the last two images,
4 and 5, these are nearly white, like the white
daisy, while in the first (3), from which the action of
the blue rays was excluded, they have a vigor com-
parable to that of the green of the leaves.

It seems to us useless to carry the comparison farther;
it suffices to show the dissimilitude that exists between
these three diapositives, as regards the rendering of
the colors, although identical in their lines and dimen-
sions. It will be remarked that the white lilac is every-
where found reproduced with an equal value, the white
having acted in the same manner upon the three sensi-
tized films, possessing solely different properties as re-
gards the simple colors.

The favorable reception accorded by the numerous
spectators present at these experiments is a sure guar-
antee of the future in store in France for the use of this
method of polychrome projection. It has been almost
unknown there up to the present, although its in-
ventors are Frenchmen. The proof of a possible per-
fect realization has now been given, and there is
nothing more to do but construct apparatusadapted to
this special object—cameras and lanterns designed for
obtaining negatives and the projection of their diaposi-
tives. We know that skillful constructors have already
taken the work in hand.

What a splendid application for our intelligent and
artistic amateurs is that which is to permit them to
bring back from their excursions photographic images
that it will be only necessary for them to project in a
composite state upon a screen in order to show their
friends or others the places visited, and cause them to
admire not only the picturesque character but also
the beautiful colors thereof.—La Nature.

©-
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Analysis of Iron,

In a paper read before the Chemical Society, Messrs.
A. E. Barrow and Thomas Turner gave results of analy-
ses of best bar and sheet iron and common bar and sheet
iron. They attempted to estimate the slag by combus-
tion in chlorine, a method already employed by one of
them for cast iron (C. S. Trans. 45, 263), but they found
that the iron wasattacked by the chlorine, the action
taking place quite sharply at a scarcely visible red
heat. A considerable number of iron ores and slags were
examined, and it was found that action takes placein
the sense of the equation 8FeO=Fe.0;+Fe, the iron
being removed by volatilization as ferricchloride. This
action was unexpected, and so far as the authors are
awgre, has not been observed before. Deville has, how-
ever, shown that when ferrousoxide is heated in hydro-
gen chloride, it yields magnetic oxide of iron and fer-
ous chloride. They then dissolved the iron in cold solu-
The authors conclude
that forpractical purposes the weight of slag in best and
common iron may be taken as identical, and that on
reheating and rolling each loses about the same weight
of slag. The additional loss noticed on reheating im-
pure iron is due chiefly to the elimination of phos-

phorus, probably in the form
of ferrous phosphate.

o-0-6
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Length of Street Railway
Cables.

Among the longest cables
made by the Washburn &
Moen Manufacturing Compa-
ny were one manufactured for
the Denver Tramway Com-
pany, of Denver, which was
82,145 feet in length,weighing
86,867 pounds ; one manufac-
tured for the Portland Cable
Railway Company, which
was 33,000 feet in length,
weighing 76,350 pounds ; and

rendering of colors. The im-
ages thus projected are fugi-
tive, it is true, yet we can
succeed in fixing them in a

Fig. 8.

Fig. 4.

Fig. 3.—Monochrome designed for giving red, in the state of diapositive; monochrome of blue for the printing of pigmentary colors.
Fig. 4.—Diapositive that gives green radiations; monochrome of red for the printing of pigmentary colors,
that gives blue radiations ; monochrome of yellow for printing with pigmentary colors.
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another manufactured for the
Metropolitan Street Railway
Company, of Kansas City,
32,300 feet in length, and
weighing 95,200 pounds.

Fig. 5.

Fig. 5.—Diapositive
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Conscience in Work.

The policy of right doing cannot be doubted. Every
intelligent man and woman must see that in nearly
every instance it pays richly and fully for whatever
labor or self-sacrifice it may involve, and in the few
cases where they cannot see this result most of them
have sufficient faith in the law to trust it. Yet, if this
be the only motive in action, it cannot be called right
doing in the best sense. That which is done solely
from the hope of gain or advantage cannot be of the
highest type.

The habit of doing what we have to do as well, as
thoroughly and as speedily aspossible, without imme-
diate reference to its probable or possible effects upon
ourselves, is one which would of itself secure at once
the best success for ourselves and the greatest good of
the community. It would settle many vexed questions
and solve many knotty problems. Instead of this, the
common course is to consider closely the comparative
benefit that is likely to acerue to usin return. There
are all degrees of this calculation, from the strictly
just to the grossly selfish. One man tries to estimate
the true worth of his labor and performs it accord-
ingly, another gives as little work and secures as large
returns as possible, and between these there is every
shade. But in all such reckonings there is one impor-
tant element left out. No one can count up the value
of the labor which is both generous and conscientious.
Even its money value can never be calculated.

The youth who enters business determined to do all
that comes to his hands as well and as quickly as he
can, who is anxious to learn and anxious to please,who
never measures his labor by his wages, but freely
gives all the work and the best work in his power, is
vastly more valuable than the one who is always bear-
ing in mind the small pay he is receiving and fearing
that he should give too much in return. So the me-
chanic or the clerk who, beyond his stated salary,
beyond even his obligations to his employer or the de-

mands which public opinion could make upon him,
exerts himself to make his work as perfect as he can,
and delights in its thoroughness and excellence, apart
from any private benefit it can render him, has a value
which can never be computed. It matters not what the
work be, whether it be done with the spade of the
laborer, the pen of the clerk, the brush of the artist, or
the voice of the statesman. Such people are sought
far and wide, there are places always open to them,
and their services are always at a premium. Talents
and skill tell for much, but conscience in work tells for
more. He whose integrity is unquestionable, who can
be trusted far and wide, who will work equally well
alone as when every eye is upon him, and will do his
best at all times, isan invaluable member of society.
And he cannot do this simply from the motive of self-
interest. It is the result of something more than in-
telligence and foresight, it isconscience, vitalizing every
detail of labor, and raising it to its highest pitch of ex-
cellence.—Condensed from a lengthy editorial in the
Confectioners’ Journal.
—_— it —
An Observatory for Mont Blanec.

A second attempt is to be made to build an observa-
tory at the top of Mont Blanc. As the workmen who
tunneled last year through the snow just below the
summit did not come upon rock, M. Janssen has de-
cided that the building shall be erected on the frozen
snow. A wooden cabin was put up, as an experiment,
at the end of last summer, and in January and early
in the spring it was found that no movement had oc-
curred. According to the Lucerne correspondent of the
T'imes, the observatory is to be a wooden building 8
meters long and 4 meters wide, and consisting of two
floors, each with two rooms. The lower floor, which
is to be embedded in the snow, will be placed at the
disposition of climbers and guides, and the upper
floor reserved for the purposes of the observatory.

The roof, which is to be almost flat, will be furnished

e te———

with a balustrade, running round it, together with a
cupola for observations. The whole building will rest
upon six powerful screw jacks, so that the equilibrium
may be restored if there be any displacement of the
snow foundations. The building is now being made
in Paris, and will shortly be brought in sections to
Chamounix. The transport of the building from
Chamounix to the summit of Mont Blanc and its
erection there have been intrusted to the charge
of two capable guides—Frederick Payot and Jules
Bossonay.

-
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CORNELL UNIVERSITY had, in 1891-92, a larger num-
ber of students in her technical departments than any
of the nine technical colleges of Germany, with the
single exception of Berlin (Charlottenburg). Sibley
College, in its courses in mechanical engineering alone,
has a larger number of students than the total in any
German technical college except Berlin, Munich and
Carlsruhe. The following are the figures: Berlin.
1,756 ; Cornell, 1,090; Munich, 642; Carlsruhe, 586;
Sibley, 525; Hanover, 514 ; Stuttgart, 363 ; Darmstadt,
334 ; Dresden, 251 ; Brunswick, 237; Aachen, 110.

When it is considered that the German colleges are
the wards of the state, and are fully supported by their
guardians, while Cornell University and its technical
colleges are the wards of New York State, and left to
be supported by private liberality, the contrast is
something remarkably creditable to the latter, and not
at all to the State so greatly benefited.

New Pacific Mail Steamer.

A new steamship, the Peru, for the Pacific Mail
Steamship Company, was launched on the 11th from
the yards of the Union Iron Works at San Francisco.
The Peru is a steel steamer, 350 feet long, with triple
expansion engines of 2,800 horse power, and is expected
to attain a speed of 15 knots per hour.

RECENTLY PATENTED INVENTIONS.
Railway Appliances.

CAR CouPLING. — Robert S. Russel],
Brownsville, Tenn. This is an improvement in that
class of devices known as * twin-jaw  couplers, a
coupling jaw of novel form being pivoted within each
drawhead, the jaw having a horizontal hook at its for-
ward end and a shoulder on the lower face of its
weighted rear end, while a rock shaft jonrnaled be-
neath the drawhead carries an arm adapted to contact
with the jaw and the shoulder. The beveled forward
ends of the courling jaws pass each other as the cars
come together, their hooks becoming automatically en-
gaged, means heing provided for locking the parts in
coupled or nncoupled position. This coupling is inex-
pensive and always safe, and the device is readily
operated from the side of the car.

MAIL BAG CATCHER.—James W. Hor-
ton, Madison, Ind. Catching and holding arms, nor-
mally pendent, are secured to a main or supporting bar
hung in bearings npon the outer faces of the car
door poste, these arms being swung out into operative
or horizontal position by a lever arm. The catcher
arms are adapted to be readily reversed to operate in
either direction of movement of the car, the arms
poeitively grasping the bag, while the holding devices
yield to its inertia to overcome the shock. The de-
vice is simple in construction and easy to manipulate.

BAGGAGE STAMP OR CHECK.—Thomas
M. Cunningham, Nashville, Tenn. This invention con-
gista of a railroad ticket having separate and inde-
pendent stamps or checks secured to it indicating the
amount collected by the initial road on the route for
the baggage of the p ger, with other particulars,
auch as the excess in value and excess weight of the
baggage. The improvement has for its object the
more certain division pro rata of charges for excess of
baggage on connecting railroadsusing coupon tickets,
although it is likewise applicable to local tickets.

Mechanical.

GRINDING WHEEL ATTACHMENT. —
John H. Goetsche, San Francisco, Cal. Emery and
other grinding wheels are, by this improvement, pro-
vided with a casing formed with an annular recess to
retain the oil, the inner wall of the casing resting on
theface of the wheel and being held in place by a
wagher. The arrangement is such that all the lubri-
cant passing out of the bearing is readily gathered by
the casing and retained therein, from which it can be
readily removed by a sponge or other means, the work
being protected from the oil or other lubricant or-
dinarily liable to be scattered over the surface of the
wheel.

CLAW BAR. — James W. Gray, Brook-
lyn, N. Y. An implement especially adapted for
drawing epikes from railroad ties, and capable of
epeedy and convenient adjustment to any size of spike-
head, is afforded by this invention. The jaw is curved
ou its under side to rock, and its forward end is curved
downward and inward to form a beak, in the rear of
which is a vertical slot in which a bar has a sliding and
pivoted movement. The construction is such that one
of the clamping jaws may be utilized as a fulcrum for
the bar in drawing the spike, the implement being also
light, durable, and inexpensive.

Agricultural.
Prow.— Henry M. McCafferty, Mont-

voge, Col. A combination sulky plow and roller has
been devised by this inventor, an implement designed
to thoroughly plow the soil and roll it nicely at the
same time, the roller forming one of the main wheels

of the machine. The frame is supported by an or-
dinary wheel at the landside, and the land roller is
hinged centrally between its ends at its forward side to
the opposite side of the frame. go that it will have a
free lateral swinging movement. This improvement is
designed to afford especial advantages from the fact
that the soil rolis better and the clods break up more
easgily just at the time they are turned up by the plow,
and the weeds and vegetable matter are thus so
effectually covered up that they rot more quickly.

FowL CRATE.— Friedrich W. Ewert,
Wood Lawn, Ill. A transverse partition divides this
crate into upper and Jower compart ments, and trans-
verae and longitudinal bars in each upper and lower
division are made to form single compartments, one
foreach fowl, there being a door on the front end of
each compartment formed of a bar eliding on vertical
rods, guide rods held on the bar gliding in bearings on
the crate. The crates are more especially designed for
shipping fowls to a distance without injury, perfect
ventilation being afforded, and the construction being
simple and durable.

Eae CARRYING PACKAGE.—Robert G.
Dale and Walter S. Weightman, Durango, Col. The
outer body of this package or case is made of paste-
board or thick paper bent or folded to form two tubu-
lar sections lying side by side, with their inner walls
dividing them but Jeft free to open, inner thin paper
or flexible strips being looped to form a series of
separate egg chambers in each tubular section. The
improvement is more especially designed to facilitate
the safe delivery of eggs in small lots to consumers,
and is also applicable to egg cases of larger size, or
packages containing any number of such divided
lots.

CHEESE VAT.—Leopold Meyer, Ahna-
pee, Wis. Thie is an improvement upon vats having a
water tank and heater, the milk being heated in a re-
movable vat suspended upon the water tank. The
milk vat has a sliding and detachable connection with
the water tank, and a longitudinal discharge pipe ex-
tends along the under side of its bottom, the projecting
end of the pipe entering an aperture in one end of the
water tank when the vat is secured to the tank, the
latter having a heating pocket in its bottom. The bot-
tom of the sheet metal milk vat is strengthened, and a
simple and convenient means provided for drawing off
the whey from the curds, the tank and vat being easily
separated and operated, and easily kept clean.

MuzzLE FOR HORSES AND STOCK.—
Marcus 8. Moremen, Switzerland, Fla. This is a
simple and practical device, attachable to the head of
the animal to prevent injury being done to other cattle
or to trees and shrubbery, while allowing freedom to
graze. The skeleton muzzle is secured upon the jowls
of the beast, and its open bottom is normally closed by
a pivoted and spring-pressed guard plate, a projection
from the latter engaging the ground to swing the
plate upward within the muzzle when the animal
lowers its head.

PowpER DUSTER.—John P. Wright,
Thomaston, Texas. This is an inexpensive device
adapted to be carried on a farm cart or wagon, and be
easily operated by the driver to distribute poison upon
plants. A bed or platform carries nprights supporting
‘a hand shaft with crank handle, this shaft being con-
nected by a belt and pulley with a distributer shaft on
the outer ends of which are poison-distributing cylin-
ders, which may be held at different heights, as de-
gired, for dusting the plants. The distributer shaft is
operated by the turning of the crank handle by the
driver, and not by the moving part of the machine, go
that the powder may be applied oniy where needed
and none of it will be wasted,

Miscellaneous,

Toy.—William H. Gregg, New York
City. The evolutions of a body of soldiery can be imi-
tated and different positions of a company of infantry
may be accurately represented by this novel and amus-
ing toy, instruction in the order of marching bodies of
men being illustrated thereby. In connection with a
base board, a series of figures is supported on trans-
verse strips secured pivotally at both ends on parallel
bars, and thus adapted for changing the position of the
figures by ranks.

PuzzLE.—Antenor Assorati and Arturo
Cuyag, New York City. A puzzle in egg form, simu-
lating the mythical egg of Columbus, is provided by
this invention, the egg being so constructed that when
handled in a certain manner it may be made to stand
upon its end. Although the toy is inexpensive, the
interior mechanism is go arranged that it requires con-
siderable expertness to solve the puzzle.

DESIGN FOR THE ORNAMENTATION OF
SHEET METAL.--Leopold Kahn, New, York City. The
leading feature of this design consists of alternating
strips of ribbon-like and lace-like metal, the latter fig-
ures simulating different varieties of lace, and having
preferably scalloped edges overlapping the ribbon-like
figures.

DESIGN FOR A SHOE SHAPER PLATE.—
Joseph W. Skinner, La Crosse, Wis. The edge lines of
the flat main plate converge slightly toward both ends,
which are turned up at right angle, one upturned end
being bent over in a curve, while in the other i inserted
a screw eye.

PRESSURE REGULATING VALVE.—Wal-
frid Gnstafsson, Brooklyn, N. Y. This invention pro-
vides a valve of simple, durable, and inexpensive con-
struction, with which, no matter what the pressure
may be upon the inlet, the pressure at the outlet may
be diminished as desired. The invention also provides
a means whereby the regulating mechanism of the
valve may be manipulated in a convenient and ex-
peditious manner, the improvement embracing various
novel details of construction and combinations of
parts.

FEep PiPE FOR VAcuUM PANS. —
Henry Basanta, Ponce, Porto Rico. The feed pipe is
preferably ring-shaped, provided with a series of per-
forations, and located directly above the heating coil
of the vacuum pan. One end of the pipe is closed and
the other registers with a short pipe leading to a cham-
ber into which discharges the supply pipe, valved
steam and chemical supply pipes being also connected
with thischamber, the valves in the latter pipes being
ordinarily closed. The regular perforations in the
feed pipe cause a uniform discharge of the sirup under
an equally distributed pressure, any crystals in the
sirup not being liable to break, and facilitating the
production of well-grained sugar in the boiling.

TRANSFER PAPER.—Williain Schwartz,
New York City. This invention relates to an improve-
ment in the paper and in a composition for coating it,
providing at a low cost a paper by means of which a
number of copies of a mannscript or design may be
quickly and conveniently taken on single sheets or on
the leaves of books. The coating is composed of
glycerine, carpenter’s glue, agar-agar, and other com-
ponents, in specified proportions, and is applied while
hot. The compound never thoroughly drieg, but al-
ways retains its absorbent qualities, and with the
paperthus treated a distinct and perfect impression is
made of the matter to be copied.

HARNESS. — Thomas J. Magruder,
Marior, Ohio. This is a strap-attaching device for har-
ness, of simple and durable character, especially adap-
ted for connecting the inner and outer belly-bands,
or for connecting any two straps crossing one another.
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The device has side bars with upwardly curved ex-
tremities from which tongnes extend inwardly, a
bridge bar connecting the side bars, the bridge bar
having studs and a central aperture.

SACK HOLDER. — James C. Bratney,
Sparta, Ill. This is a device for holding any kind of
sack in a position to be easily filled, and is readily ad-
justable to suit and support sacks of different lengths,
The holder has a funnel top, with depending neck to
enter the sack, and on opposite sides of the funnel are
downwardly-depending sockets to receive supporting
legs. The funnel has projections or teeth and hooks to
engage the sack, which may be fastcned in place by
one motion of the hand, and thus held without injury,
the hooks not extending through ihe fabric, but sim-
ply forcing it into aligning perforations.

EMBROIDERING.—Hermann Gehnrich,
New York City. Thie invention relates to a fabric-
holding frame for embroidering machines, and es-
pecially adapted for use with the Heilmann or Swiss
machines. The frame may be secured to the machine
inany well known manner, is of simple and inexpen-
sive construction, occupies but little space, and the
fabric can be readily and securely attached to it and
stretched without injury. It is provided with an an-
tomatically-working lock, so that when the fabric is
stretched it will be held under the desired tension.

SHOW CASE.— James C. Loughry,
Greensburg, Pa. This case is especially adapted to ex-
hibit cigars and permit them to be eagily reached. It
has a vertically-sliding glazed front, operated in ways
by chains or cords extended over guide pulleye to the
rear of the case and there weighted for operation by
the salesman, there being a shield or mirror in front of
the upper ends of the ways. The salesman pulls on
the chain to raise the glass front when a customer de-
gires to select a cigar.

COMBINATION LocK. — William H.
Thompson, Winnipeg, Canada. This lock has a rotary
bolt with a locking notch in which rests a tumbler on
a spring bar, at right angles to and operating on which
is a grooved pull-ghaft, in the grooves of which play
one or more adjustable rlides, The lock can be
opened only by one knowing-the proper combination,
and is adapted for use on cupboard doors, drawers,
valiges, and in ¢onnection with the ordinary bolts of
safe locks.

STOVEPIPE FASTENING. — John H.
Johnston, Little Rock, Ark. Metal loops are, accord-
ing to this invention, riveted to the pipe sections on
the inside near their ends, a separate connecting strap
or tie being bent around the loops and connecting the
opposite pipe sections, thus forming a firm and secure
union of the sections to prevent them from becoming
loose and falling apart, without producing any visible
or unsightly cffect.

FURNITURE CONSTRUCTION. — Frank
M. Haiman and Andrew L. Eaton, of Ottumwa, Iowa.
This invention provides a convenient means of secur-
ing the legs to tableg, stands, desks, and similar arti-
cleg, temporarily for shipment. A diagonal right ard
left screw bolt is made to connect the rails in the rear
of their spaced ends, the leg being clamped between
the rail ends heyond the screw, which serves to con-
nect and brace the rails when the leg is removed.

FisH Hook.—William H. Hunter, Farn-
hamville. Iowa. A bowl and two hooks are combined
in this improvement, the shank of one hook being
fixed in the bowl while the shank of the other hook en-
gages a pin or lug on the bowl to hold the two hooks
in a closed position. While trolling the hooks are thus
held closed to prevent them from getting caught in
wecds, grasses, etc., but they are adapted to open in.
stantly when the fish takes the bait.
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Woop AND CoAL Box.—Rudolph Fe-
derroll, New York City. This box is preferably wade
of metal, and hag an open-topped case in which slides
a wood box, the box heing mounted on rollers so that
it may be easily moved about. The lower portion of
the box is divided into upper and lower compartments
by an inchned partition, in which is an opening, there
being also an opening closed by a vertically-swinging
door in the front of the lower compartment. The box
is cheap and compact, and holds the coal in such a
manner that it may be easily shoveled out without
spilling.

DETERGENT PASTE. — Joseph Judge,
Pittston, Pa. This is a paste for scouring and polish-
ing purposes. It may be used for polishing and scour-
ing hot or cold metals without much labor, its action
being very rapid upon rust, corrosion or discolorations
of the surface, and it leavesa polish which will last for
a considerable length of time.

HAT.—Samuel Cohen, New York City.
This is a hat more especially designed for the use of
hunters, etc., having a sufficiently stiff brim to afford
protection against the sun and rain, while it may be
readily folded up to carry in the pocket. The brim is
made in sectious folding one upon the other, and the
hat 18 made of a covering material and lining between
which are interposed stiffening plates made of card-
hoard, rubber, leather, metal, etc., joints being formed
by the covering material and lining at the ends of ad-
jacent plates.

VAGINAL SYRINGE. — John D. Kirk-
wood, Pullman, Washington. This a device of novel
construction, made in one piece, without joint or seam
or screw thread, 8o that dirt or other matters cannot
collect in it, while it has no weak part to break and is
not liable to get out of order.

DEsSIGN FOR A MEDAL. — Albert O.
Quinby and Thomas H. Bates, Fresno, Cal. This is a
Chicago World’'s Fair souvenir, and has on it a repre-
sentation of a spread eagle surmounting a shield-like
fizure bearing a bird’s eye view of the exposition
buildings.

NoTe.—Copies of anyof the above patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention, and date
of this paper.
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popular book, of ready sale, with handsome profit, may
apply to Munn & Co., Scientific American office, 361
Broadway, New York.

Boiler, new or second-hand, 60 to 80 horse power, and
Engine, 30 horse power, wanted near Louisville, Ky., or
Cincinnati, O. Also good Fan Blower and Heater.
State price and particulars to Steam Boiler, Box 773,
New York.

¥ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.
wEET—
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HINTS TO CORRESPONDENTS.

Names and A ddress must accompany all letters,
or no attention will be paid thereto. This isfor our
information and not for publication.

References to former articies or answers should
give date of paper and({)uge or number of question.

Inquiries not answered in reasonable time should
be repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavorto reply to all either by letter
or in this department, each must take his turn.

Special Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scientific American Supplements referred
tomay be had at the office. Price 10 cents each.
Books referred to promptly supplied on receipt of

price.

Minerals gent for examination should be distinctly
marked or labeled.

(4465) A. R. S. wants to know what is
the best proportion of materials to make a German sil-
ver which does not tarnish. A. Nickel 35 parts, tin 20
parts, zinc 18 parts, copper 16 parts, and white cast
iron 10 parte.

(4466) M. J. S. writes: Having prac-
ticed taxidermy for many years, I naturally read with
interest the article on ‘*Dangers of Arsenical Soap,”
in SCIENTIFIC AMERICAN of April 23,1892. For the
last eighteen years I have used arsenical soap only, be-
lieving it to be less harmful than white arsenic. 1. Now
if (as this article asserts) arsenic is non-volatile, and
** the little arsenic it would be possible to absorb would
act only as a tonic,”” how comes it that a single grain of
arsenic in a square yard of wall paper is so injurious ?
A. The poisonous effect of mixtures of arsenic with
organic matter by formation of volatile products is still
somewhat in debate. The ill effect of arsenical wall
paper is still somewhat uncertain. 2. The taxidermist
receives many valuable specimens in the first stages of
decay. Will not the application of white arsenic to the
skins of such develop ptomaine of arsenic also? A.
Ptomaines may be developed in such cases, 3. If the
best white toilet soap is used, can ptomaine be devel-
oped in the arsenical soap? A. Distinction in favor of
olive o1l or other vegetable soap might be drawn. 4.
Is there any safe, reliable substitute for areenic in the
preparation of skins? A. Arsenic seems to hold 1ts
place as the favorite application.

(4467) R. G. P. says: In the manufac-
ture of perfumery, what portion of the plant is used ?
A. The odors of plants reside in different parts of them,
sometimes in the roots, as in’the irie and vitivert; the
leaves in mint, patchouly and thyme; the stem or wood
in cedar and santal; the flower in the roses and violets;
the seeds in the tonquin bean and caraway ; the bark
in cinnamor, etc. Some plants yield more than one
odor, which are quite distinct and characteristic. The
orange tree, forjinstance, gives three; from the leaves one
called petit grain; from the flowers we procure nerol1;
and from the rind of the fruit essential oil of orange;
named Portugal. The fragrance or odor of plants
i8 owing in nearly all cases to a volatile oil, either con-

tained in small vessels or sacs within them or gener-
ated from time to time, during their life, as when in
blossom. Some few exude, by incision, odoriferous
gums, as benzoin, myrrh, etc.; others give, by the same
act, what are called balsams, which appear to he mix-
tures of an odorous oil and an 1nodorous gum.

(4468) N. McH.—Commercial dextrine
is obtained by heating dry potato starch to a tem-
perature of 750° Fah., in sheet iron trays or revolving
iron or copper drums, similar to those used in coffee
roasting, whereby it is transformed into semi-trans-
parent, brownish lumps, which are converted into a
pale yellow powder by grinding between millstones. It
is completely soluble in cold water, from which it may
be precipitated by addition of excess of strong alco-
hol. Potato starch is generally used, but starch from
other sources will answer. The best tests to ascertain
1t8 purity are to agitate briskly a few grains of the dex-
trine in a test tube with fifty times its weight of pure
cold water, then set it aside for 10 minutes. Puredex-
trine dissolves completely in cold water to a clear so-
lation. If not all dissolved, pour off the solution,add a
little water to the residue, heat to boiling, let cool, and
add a few drops of 10dine water; a blue color indicates
starch.

(4469) W. A. B. asks: 1. I have an in-
duction coil [ made that gives a shock as strong as I
can bear with a current from two cells of gravity bat-
tery. What would be the best kind of battery to use
to occupy very little space and at the same time not be
expensive? A. Use a plunging bichromate battery. 2.
What length of focus, size of glasses, distance apart,
and number of glasses should be in a microscope to
magnify 350 diameters? Ican make the glasses and
mount them myself. If you have a SUPPLEMENT that
gives information on this subject, tell me the number
and I will send for it. A. The formula for a good mi-
croscope objective requires very careful calculation,
and the lenses must be made of special glass and care-
fully corrected. We do not think you will be able to
do this unless you are an expert optician, You will find
information on grinding lenses in SUPPLEMENT, No.
318.

(4470) W. T. B. writes: In Sloane’s
¢¢ Arithmetic of Electricity,” the strength of current that
a copper wire can safely carry is given as 2'5 amperes
for a No. 18 wire, Birmingham gauge. Other authors
whose works I have vary but slightly from 8 amperes
for No. 18 B. and S. gauge, a smaller wire than the other
gauge. Now, will you please tell me what is the safe
carrying capacity of say No. 18 B. and S. gauge cop-
per wire ? A. The 2'5 amperes is credited to No, 18 B.
and S. or American wire gauge—not Birmingham,
There is no hard and fast rule. The figure given in the
arithmetic is for electro-magnets and awatures, where
the wire is insulated. A bare wire would carry consid-
ably more. 2. Whatis the ratio of the current capacity
of wires to their diameters? A. The square of the car-
rying capacity varies with the cube of the diameter.
See ** Arithmetic of Electricity,” pages 58, 59.

(4471) R. M. McG. asks for a so-called
window pane barometer. A. By painting the window
pane or wall paper with any one of the following solu-
tions, different colors are exhibited npon atmospheric
changes, owing to the well known properties of nickel
and cobalt salts, which charge color in accordance with
the variation or amount of moisture in the air. No. 1.
Cobalt chloride 1part,gelatine 1 part, water 100 parts.
No. 2. Copper chloride 1 part, gelatine10 parts, water 100
parts. No. 3. Cobalt chloride 1 part, gelatine 20 parts,
water 200 parts, nickel oxide 075 part, copper chloride
025 part. In damp weather all will be colorless; in
clear weather No. 1 will be blue, No. 2 yellow, and No.

3 green.
#____

T0O 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 onapplication,and persons
contemplating the 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 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the

Bottle stopper, G. F. Atwood
Bottle wiring machine, Wile & La Casse..
Brace. See %pmal brac

Brake. See Car brake. bar coupling brake.
Brick and making the same, enameled I. T. Rue. 479,021
Brick cutting machine, E. § .4
Bridge, suspension truss, G.
Brush, S. P.Storrs.....
Brush electnc R. E
nnk I—iis ley

Burglar alarm,
Burner. See Gas burner.
Butter package, F. M. Pe
Buttou, F. H. Larter.

D.J. O'Donnell...........
Ca.lk sharpener, J. H. E. Clark..
Can. See Tin can.
Can heading machine, L. E. Curtis
Can opener, S. Ehenge:
Can opener, C. Morgsn
Can stand, E.Thomas. .
Candlestick, H. M. Hamr
Car, air dump, C. H. Dow
Car brake, C. H, All

Car, combined frenght and passenger, J. Haish.... 479,068
Car coupling, J. C. Devlin ... 478,993
Car coupling, J. Faublon, Sr. 479,262
Car coupling, E. Kling..... 479,371
Car coupling, G. R. Lewis.. ,106
Car coupling, R. S. Robertson 479,079
Car coupling brake, J. P. Seaweil.............. . ... 479,024
Car door, A. B. ’l‘ayl 479,143, 479,144
Car door, grain, E. A. Hil 479,070
Car draw bar, J. L. Blessing. .... 479,048
Car, parlor sleeping, D. C. 479,240
Car. railway, J. M. Burton (r) 11,
Cnr stmer, Warner & Allen 479,127
buffer, frelght H. H. 479,025
Car w eel, A. Hyma: X
Cars, conduit trolley for street, A. H. Hieatzman 479,327
Cars, steam pipe coup]inﬁlfor railway, T. Curley 78,991
Card or picture setting, 9,129
Carpet sweeper, T. H. Bedell ,200
Carrier. See Cash carrier. Trace carrier. Ve-
locipede ackaxe cnrn T,
Cartridge reloader, F. B. Chesbrough.............. 479,245

Cargldge sheéa 8, tool for trimming heads of, C.
Ri T

Carving machi ine, M. Hertel

Case. See Exl hlbmng case.

Cash carrier, F. O. Farwel

Cash register, J. J. Rnnge

Cash register, W. H. Saun

Cash register and indicator, M. Heintz. | 419215
Cash registering and check making ‘machine,
Webster & Saunders........cceeviiereeiiieineees 479,341

Ca.sl‘g:z rﬁmstermg and lndlcating machine, Foote 35

xrtlﬂca.te re) resentmg value, W. W. C. Spencer. 479,098
hair. See Folding chair.

hopper. See Cotton chopper.

stern or wsll deaner, J. Shilling, Jr.............. 479,228
Clamp. See Electric conductor clamp.

Clay with glass and in articles made accordingly,

OOOO

plating, Houghton & Haines. . 479,365
Cleaner See Cistern or well clear
Clevis, J. . 479,208

Clotheés line holder, M. R. K ge
Cock for pneumatic tools, graduated, D. Draw-

baugh
Coffin lmndle, L. H. Williams.
Compasses, A. Kolesch.......... 5
Condenser, steam, C. Grohman
Condutctors, cast joint for armored, F. M. Ben-

Copying device, J. C. lnzra.m
Corn shocker, T, J. Maso:

Corset, M. W. Sherman
Cotton chopper and cultivator, combined,

479136

479,083
478,990

. 479,132
L. 419,212

Coupling. up. 'hill co g
Cover and s,djuetable ink well, R. L. Boyd
(‘rayon moulding machine, A. A. Fuchs

Crusher. See Ore and coal crusher.
Cultivator, Johnson & OlSON.......cceeveeveranennns 479,281
Cup. See Oil cup.
Current motor, a.lteruatlng. T. H. Hicks........... 479,187

Cutter. See Dovetail cutter.
Cut{lng and scouring device, combined, E.K. Pat- 1938

Cuttmz n%
for, R.
Dental engin

Die, H. C.

Dlvlders. W. A. Bernard.
Dovetail cutter, A G. Me:

Draught equalizer, T. J. Frederick:
Draught equallzer, J. S. Thompson
Dredging machine, J. M. Miller..
Dress form, W. Vogler
Drill, 806 Rodk il
Drilling machine, O. Sternon’-Beyer
Drive gate, J. M. Thomas
Dulcimer, . Baga.

Dust collector, P. Vau Gelder

Emzsf

Electric al , R. L. Keith, 5 ).
Electric circuit connector, W, E. Gill.. 479,325
Electric circuit connector, J. F. Wollensak. . 479,322
Electric circuit safety device, M. Thum............ 479,035
Electric conductor clamp, Ingmanson & Lorang.. 479,216
Electric current meter, Ott & Kennelly............ 479,172

Electric machine, dynamo, R. Elckemeyer
Electric meter, Ott & Kenuelly
Electric wire support,

Electrical meter, A. B Ken elly
Eler‘;;t%ct:al meter for three w1re systems, K

Electro-
Elevator, M. Y. Cn.lcutt
Elevator, C.'A. Case..
Elevator, P. D. Harper
Elevator, C. M. Stearns..
Embroidering machine E. & R. Comely
End gate, wagon, P. M{liet
Engi See Dental engme Oscillating engine.
otary engine.
Envelope making machine, J. West
,thlbmng case. needle, E. R. De;
fanning mill, H. Bush..............
Fare register, Boyd & Martin. .
faucets, soap holder attachment
Miranda
Feed water heater,
Fence, A. L. Bonnaffon..

Bragdon

Fence' wire, ornamental, dge; 8,985
United States were Granted Fiber tubes, art of and apparatus for making
J l 19 1892 Fibgartchlx)nentlz%dbe PdFrmt...i....i......a.‘..... 479,263
r tubes, ar and apparatus for making
L y 2 o - puchmg,utrgled F}‘ISI“;& R upert 4?{3.%
rearm, repeatin, aumann. .
AND EACH BEARING THAT DATE. Fire escape, C. F. Ekman............... 479,257
Fireplace back or linmg, W. E. Fitch.. .. 479,108
[Seenote at end of list about. copies of these patents.] | Fish hook, A. G. Mack .. 479194
Fishing through ice, apparatus for, G H. La.ne . 479,219
Adding machine, W. H. Wils Flooring, J. W. See . 479,126
Agricultural im| 'lement M. 094 | Fluid meter, F. W. Hoit. . 479,?77
Air compressor, T F. Farre Folding chalr, E. E. Eldridg 479,355
Alarm. See Burglar alarm. Eiectric alarm. Folding stand, H. A. Koeller. 479,
Alarm, F. F. Boe 478,982 | Forge, blacks nuth’s Lenzen 479,286
arm lock, F. Mahannah. Form, clothing, H Cummer
kali, & paratus for and

. Bla
Alkah u.pparntus for recovering, H. Blackman

Amf.lgsimator and ore concentrator, L. C. M More- wm

an 3

nimal shears, Ashberry & Barnes. 479,109, 479,110
nimal trap, D. Wigert............ . 479,1
nnealing box, A. ey .......... 479,
nnealing furnace, Cowles & Gilpin..... 479,115

Armat

ure for dynamo-electric ma.chlnes, M

htm:

Arma 'lzlre for electric machines, E. A. Sperry..
Auger, mortising, A. L. New on..
Axes, die for formmg, J. P. Kell
Axle, W.H. Matthe
Axle lubricator, J. S.
3aling press, W, §. Livengoo
3earing, roller, . Van Benthuy
ed canopy, fo'ldinx, A. H.Eva
ed lounge, 8. A. Ho stein........

tune a Q Seaman.
e Mccn ntock.
edstead. P L Whi
Beer apparatus, F. M. La Bmtea.ux
Beer cooler tube, C. A. Cotter..
Belt, electric, D. P. Andrus. 00
Bit box I.J. th veeees 479,11
Bleaching and dyein%apﬂmtus, Young earn. 479,383
Block. See Buildng
Boat lowering appnratus. H. E. Bowring........ ... 479,387
Boiler. See Steam boil
Boiler, J. R. Lutgen.. . 479,288
Boiler lug and mnkmg T. 479,331
Book and carbon sheet holder,

McDonald
Bottle filling apparatus, M. J. McHugh..

2

. 479,014
479,298
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Frog, deralling, 0. J Tra
Furnace. See Anneahng furnace Smoke con-

sumin g furnace.
Furnace a feedmg devlce. H. H. E. Schomburg. 479,022
Furniture le%vastemn g, H. M. Hanson............ 479,363
Guauge. ater gnuﬁe
Game appara.tus, N/ 1) (B AR 0000aAE008006Ea00 479,266
Game apparatus, C. N. & N. H. . 479,195

Ga.rmell](t cutting and mn.rkmg machine, S. A.

Garment fastener, G, 'Ii'rli&éiizl'v& """""

Gas burner, B. C. W

Gh),s1 machines, air supplylng de
am

. 419128
479,238

Gas, manufact . D. Moses........ 479,293
Gate. See Drive gaie End gate. Rail
Gate actuating mechanlsm, J F. Houston.. 479,278
Gear wheel, ke 479,233
Gearing, differential, G Shaw.. . 479,108
Generator. See Steam genera
G la.zmgpbnr for skyhghts. W.H Heywood . 479,275
Glove, P. B. Lee............ . 479285
Grate, fire. R Gllchriest ...................... 479,089
G ypgum, hardening objects made of crude, C. 9019
T T X
Hal}:ldledl See Coffin handle. Saw handle. Tool
Handle, J. B. Schroder. .. 479,176
Hanger. See Lamp hanger
Hanger, J. G. Duke 479,254
Harbor, H.F. & 79,309
Harvester, corn, J. T. 479,165
Hat hook, T. Corscaden........ ..%
Hay loader, chkerman & Ellacott
Hay rake, wlft.
Hay smcker, P.
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Heater. See Feed water heater Water heater.

Heel nailing machine, F. F. Raymond, 2d

Hide or skin shaving machine, A. A. H

Hoist, J. Garner et «l.

Holder. See Clothes’
Rein holder. Sash holder.

Hollow articles, machine for making, Blount &
Way

................................................ 479,347
Hook. See Fish hook Hat hook. Snap hook
Horseshoe, R. F. Lew
Horseshoe, open—toed A D. Baker.
Hydrant, C. G. Ett

Hydrauhc motor, S. S. Marsh.
Hvdnaulxc press, J. F. Taylor.
Index, F. S. Dewey 5
Ingots, preventmg segregation in large, W. R

Hinsdale
Imector O. L. Hallbeck.
lnsulator, C. E. Conover.....
Ironing table, W. F. Par melee

Jacket shootmg, E. D. Bean..
Joint. See Railway joint.
Journal bearings, reducible lining for, F. Van
Benthuysen
Keyboard, exercising, A. K. Virgil.
Keyboard for musicians, exercising, A. rgil
Knlfehcleamng and polishing machme, J. Plet—
sche
Knives, forks, etc., 8pparatus for polishing and
sharpening, F. TBOSSE . <o n e ettt ranerenanans
Labels on bottles, machme for pasting, A. Eymer 479,309
Ladder, step, L. E. & A. E. Bowser. 47
Lamp, L. A. Cooper..............
Lamp, electric arc, W. E.
Lamp, electric arc, M. 8. Logan
Lamp, electric arc, E. A. Sperry..
Lamp hanger, electric arc, C. A. Phiu luger
Lamp, incandescent electric, H. Green
Lamp, incandescent electric, Richter &, No
Lamp, oil, J. D. &
Lamp or light

Lamp socket, incand
Lamps. means for utilizing neat of J

. W
Lid lifter for kettles, etc.,
Light. See Signal light.
Light fixtures, thimble for, J. J. Miller.
Liquid gunfymg device, F. K. Way.......
Lock ee Alarm lock. Nut lock. Nut and bolt

lock.

Lock, Fleischel & Bertrand .. 479,104

Lock mechamsm, time, E. & H. C. Stockwel 479,379

Loom shuttle tenision device, H. Bardsley 479,084

Looms, let-off mechanism for double Dlle fabric,

€aCh et Al....iiiiii it i 479,312

Lubricator. See Axle lubricator.

Lubricator, W. H. Cra 479,116

Mashing machme, brewer s, C. Kaestner.. 449 139
479,091
479,151

479,139
. 419381

Measuring device, fabnc, . H. Huntoon.
ueasurmgerec%pta e, C.'T. Menze
lectric meter. Electrie current
Electrical meter. Fluid meter.
, Leffmann & Beam
Mill. See Fanning mill. Sawmill.
Mills, means for preventing explosions in, C.
Kaestner 5 4’“9 188
Mine shafts, electric sumal for, F. W. Bacorn
Mirror, hansﬂ W. A Julidn..........ccooeeinnenn.n. 79092
Motor. See Current motor
Water motor.

meter.

Milk, testin, 479,193

Hydraulic motor.

Mower clutch, lawn, G. D. Leedle............ca... 479,192
Net frame, landing, J. Reed........ . 479,157
Nickel matte, treating, P. Manhes 5 ,299
Nozzle holder, A. Cuthbert....... .. 479,249
Nut and bolt lock, J. E. Arthur 479,131
Nut lock, C. A. Bartliff........ 479,162
Nut lock, H Frobird 479,
Nutlock C. Grimes.. 478,997
Oil can, H. H. Thiellesen. 479,318
Oil can, safety, H. Kaplan 479,
Oil cup, W. H. & A. J. Bai 478,
Qil cup, J. M. Coale. .. . 419,
Operator’s seat, C. H. . 478,987
Ore and coal crusher and s

479,018

479,279
Oscillating enmne, J. Moss.. 479,012
Paper cutting machine, Pavy 479,302
Paper pulp, apparatus for manufactur

£ o 7-) R 479,243

Paper Sllttllig machlne, Clawson & Kell 479,349
Pavement, E. Hill.......... g 479,002
Pen, drawlng. o, ¥ dirant 479:270
Pencil sharpener, W. G. Pric 479,303
Perforating mwachine, C. O. Mor an 79,294

L4
Photogmghlc films, man ufacture of H.M. Relch-
enbac]

Photographic }glate holder, J.H. Hare . 479186
Planoaction, E. C. Baughan........ .. 479,047
Picket wiring machine, J. R. Shaffer............... 479,311
Picture, mirror, and the like and forming the

sam e, framed, J. JACODSON.......cooviiieiiannn, 479,004

Pu% fabrics, pegglng machine for, Heywood &

479,214
Pipe holder, C. H. Alapaw. . 479,
Planter, corn, L. P. Graham.. . 479,067
Planting attachment corn, W. P. Goi 479,269
Plasterll(ng, composltlon of matter for, B W, £79.060
Pliers and cutter, comblned W. A. Bernard 479,113
2lotter, L. P. Wat .............. . 479,198
Plow, T. Tinkler . 479,036
Pool rack and spotter, C. H. Fuch . 479,213
Post top, M. E. Loughlin.......... . 479,123

Power transmitter, D. McCarthy
Press. See Balmg vress. H. draullc press.
Pressure reg ulator, fluid, E.

Prnétln hrmlz.c l!Kne beds, mechanlsm for operating, " 4
itloc e
Printing wall paper, apparatus for. G. K Blrge . 479,346
Propeller, wheel, C. J. Low . 479,008
Pulley, E. A. Long 479,221
Pump and mixer, combined, A. M. Plnlllp 479,378
Pump valve and case, J. Neumann.. . 479,299
Puzzle, C. E. O. Hager.............. . 478,998
Puzzle, wxre C E hltworth 479,145
Rack. See Pool rack
Rallway crossing, T. Smith 479,027
Rallway gate, L. 8. Barnett 478,978
Railway gate automatlc, M ,295
Railway joint, F. W. Bond 478,983
Railway rail fastenmg. H 79,
Railway si 1, S. Emric
Railway signal, electric, F. 0,
Railway signal, electnc, T. A. B. Putna 47
Rai. way switch, automatic, Lipman & Rinder-

nec . 479,313
Railway sw1tch street, R. T. Smith.. . 479,028
Rake. See Hay rake.

Reflector, arc light, R. 8. Dobbie
Refrigerator car, G. A  FOWIET...u.neenses
Register. See Cash register. Fare reglster
Regulator. See Pressure regulator.

Rein holder, E. Rapkin, Jr..
Rheostat,J. Waring .......
Rock drill, T. F. Farrell..
Rock drilling tool, G. L. Weller.
ocking horse, E Keuser........
Rope guiding sh eave, 8. Murray
Rotary enmne, J. Snelling.......
otary shears, S. Trethewey
afe, W.Corliss
ail for vessels, J. H, Coffin..,
anitary ventilator, W. L. Potter.
3ash balance, F N.’Kimball..
ash fastener, S. McClellan.
agh holder, E. Brogzelwu-th.
aw handle, crosscut . Green
aw set, C.
awmill vanable feed
awing machine, D. Chas

C. Harbaugh

awing machine, cut-oﬂ' M E. & C. C. Blood.

calpel, E. Willbrandt...........cc.cciovieinnreninennn 479,102

crew and making the same, wood, C. D. Rogers.. 479,175

eat. See Operator’s seat. ~Velocipede sest.

eeder, roller, and B\llverlzer, H. W. Campbeli.... 479,242
ore signal .. 479,316

. 479,360
. 4718994
19122

ewing machine, F. K
Sewing machine, overseammg, P 'Die
Shearing machine, J. M. Lon,

on,
Shears. See Animal shears. Rotaty shears.
Shears, H. Herder.....................ciiiiieneenens 479,090
Sheet metal vessels, method of and machine for
treating the margms of, Brown & Holden..... 479,181
Shoes, gloves, etc., and lace therefor, fastenin,
Koppenhofer 479,218
shutter worker, E, H. Pr 479,155
Sieve, W. L. Armstronz 478,976
Sign, lam mppost, C. . Kuec 79,
Signal. See Railway signal.
Signal apparatus, individual alarm, 479,308
Signal comvpensator, J. J. Turner. 4';3,?‘8;0
479,164

Slgnal ligkt, H. Cocbra.

Slei .F. P’

Soldering machlne, can, W. P. Quentel

Sole machine, Bresnahan & Heys 50

Spark arrester, J. F. Landre

Speed governor attachment W B. & H. F. War-
L+ (B0 ae0a606000000000000030000000000000000 580000

479,040

Spinal brace, C. G. Gumpel..
Spool boring mechanism, J.

. 479,326

479,173

Stamp, band, H. Baumgarten 479199
Stan See Can stand Foldmg ‘stand. " ‘Switch
stand. Wash stand.
Steam boiler, D. Donahue..........ccocveiiinncnnne 479 252
Steam boiler, M. Scovel...... .. 479,023
Steam generator, E. A. Mag © 479,009
Stop motion for textile machmery. electric, S. L.
LG P B 0RO A RSO0 0B B BB o B E BERRO0AA00030E30000 479,358
Stopper. See Bottle stopper.
Stove, Fischer & Preiser 479,210
Stove, vapor, L. Stockstrom. . 479,315
Stovepipe holding device, C. F. Spencer........... 479,313
bugar solutlons, apparatus for c anfymg, E.W. 719250
............................................. A
Switch See Railway switch.
Switch and signal apparatus, J. G. Schreuder..... 479,225
Switch stand, V. G. Goetz................. ... CH006a0 479,268

Table. See Ironing table.

egraph, fac-simile, Edison & Kenny
Telegraphic repeater, R. H. Weiny..
Telephone, G.F.Shaver............ «.cccovvnnnn

ghone speaking attachment, D. Eldredge.

‘Telehone switchboard, W. Oesterreich
Telephony, G. F. Shaver ...............
Tenoning machine, Bugbee & Danner......
Theatrical appliance, J. Herrera y Gutierrez
Thermometer scale, F. Brandt. .
Thill coupling, W. ¢ Williams. .
Thrashing machine attachment A. Reason..

Thrashing machine band cutter and feeder, C.F.
Graham

<]
&

=
m

Tin can, E. E. Oerzen. . 9,015
Tire, pneumatlc, F. H. Bolte.‘ 5 479‘203
Tire, velocipede wheel, F. H. Boite. . 479,201
Tool handle, flexible, J.'S. Surbaugh. .. 479,032
Toy, M. A. Gilman ................ . 479,119
Toy or puzzle, G. T. Smallwood. . 479,158
Trace carrier, S. H. Wellborn.... 479,160
Trap. See Animal trap.
Tripod, O. H. Hanenstein .......ccceeeveeineennnnnns 79,000
Tripod head for engineers’ transits and analogous

instruments, J. Paoli . 479,196
Trousers guard, C. Sulzner. 479,229
Truck, car, J. E. Anger........ 479,237
Trunk, telescopic, F. J. Palica...... 479,153
Typewriting machme, Beauregard 479,085
Typewriting machines, device for inking,
. Denntis ........ 479,351

'ypewriting mac

or, S. Dennis. 479,352
Umbrella, folding, G. Seym 479,310
Undershirt and making ‘the same, 479,276
Valve, piston, M. E. Hershey.. 479,213
Va, Eor burner, Lannert & Jeavo 479,220

icle for carrying grain, R. W. J 479,328
Velocipede, C. Fell..........cc.ovvveenaenn 479,064
Velocipede package carrier, E. N. Heath 479,069
Velocipede seat, H. E. Cooke........... ,056
Velocipede speed gear, C. Vogel. ,177
Velocipede wheel, J. B. Dunlop.. ,250
Vending mzwhmg V. A. Krepps. ,005

Ventilator. See éamtary ventxlator.
‘Wagon, delivery, C.H

‘Wardrobe, chlﬂonier,
‘Wash stand, N. 0. Bon

Watch, J. L. Newell .......
Watch'case spring, J. & A Menegay.
Water closet, whonw Brown

B P B I e
S8 33 3

‘Water gauge, W. A. Woods..... 79,235
Water heater, E. Nagel..... 479,141
Water motor, I. H. Spencer. 479,097

Waterin, apparatus, stock ‘A."Rockfeilow . . 479,197

Wax ends, machine for makmg, R. M. Macintosh. 4 9,093

Well curbing, A. Mohle 479,010

Well excavator, G. W. Gale.. ,149

Wells, etc., apparatus for driliing, J. R. Davis..... 479,059

Wheel. Sée Car wheel. Gear wheel. Propeller
wheel. Velocipede wheel.

Wire, pile, C. Ford 479,211

Wire stretcher, W. D. Fulbright. 479,265

Wood cutting tool, R. Roberts... 9,306

Woolen boot, Dodge & Smith.. . 479,251

Yeast cells, separating, R. Allert.. 79,130

TRADE MARKS.

Apparel, outer, and under wear, bedding, and the
materials of which they are made, wearing, Dr.
Jaeger’s Sanitary Woolen System Compan:

Zl.lgf 21,499

to

Bicycles, Buffalo Wheel Company
Books, account, R. R. Barton........
Brandy, Norweglan, J. B L sholm
Canned salmon Taylor, Soung &Co
Cement, R Qpencer ................................
Cbhains, rmgs clips, hooks, and other carriage
hardware, ‘Baker Chain and Wagon Iron Manu-
facturing Company..
Cigars, C. J. Cooper
Cigars, P. Le Fran

2
Coﬂ'ee. roasted Mldland Coffee and Spice Com-

Compound of fruit and cascara bark for the cure
of dy: spe sia and other diseases, E. T. Booth...
eckel & CO......oooveininniiiiiininiininns
Corsets ladies’ use, Bay State Corset Company.
Culinary vessels, H. Aich......oc.....
Cure for drunkenness, A. Noteman..
Dentifrice, Florence Manufacturing’
Extracts, flavoring, A J Hilbert & Co
Fly paper, Fly But
Hams, shoulders, and
Company..
Jewelry, Unitec
Liniments, embrocations, and like external re

Monthly serial or famllg paper, E

Oil, lubricating, H eabody & Co 5

Overalls, pantaloons suspenders, scarfs. collars,
and cuffs, men’s, Plaut & Isaac...................

Pea soup, compressed, C. W. Kopf Company,

Pencils, comprising lead pencils and
pen holders, American Lead Pencil
Perfumery, Bean & Vail Brothers
Razors, Broch & Thiebes Cutlery Co
Razors and pocket and carvlng knives, H. Boker
Remedy for consumgtion and all diseases of the
lungs, fluid. D. Chapman.
Remedy for throat diseases Scott
Salve, Bickmore Gall Cure Compan
Scouring and eleaninépowder, . .
Sewing machines, C. 5
Soap;; for laundry and household use, T, Arm-
S O T Y NP
Soap, tox? et and laundry. H. C. Davis, Jr., & Co..
Tin and terne plates, including moﬂng plates and
bright plates, C. S Mersick & Co.................
Underwear and the knit and woven fabrics of
which it is composed, Dr. Jaeger’s Sanitary
‘Woolen System COmpany........ccooeeveveeeannn.
Veterinary remedies, lncludlng condition powders
for horses and cattle, E. A. Craighill & Co.
‘Washing powder, T. Armstron, % ................
Watches, Elgin National Watch Company,

peneil ‘and

508, 21,509

ompany.. 480
e, o

21,474

21,478

1,456
21,493

21461t02L465

Whisky, 'I‘ Pease, Son & Co..
Whisky, C. M. Roof...........
Wine, sherry. E. Feldmann........

DESIGNS.

Andiron, E. T. S8choonmaker

Basin slabs, standard for wash, J. Totham.
Bottle, pocket, H. N. Fraser. ............ 4128
Button, campaign, R. Lxebmann 21,729
Cornice, A. Carlewitz............. 21,731
Fireplace front, R. M Hovey.. 21,725
Glass vessels, ornamentation of, 1.. A. Rose . 21027
Lamp fount holder, F. Yokel.. . . 21,723
Rubber mat, H. E. Qpa don 21,730
Spoon, C. 8. Champion 21,714
Speon, F. F. Horn...... . 21,716
Spoon, H. B. Houston 21,715
Spoon, J. M. Van Slyke 21,717
Table top, F. Yokel....... . 21,122
Watch case, C. L. Depollie! 21,721
Watch case, J. C. Dueber.... 21.719 21720
Watch charm, J. A. Dawley ......................... 21 18
A printed copy of the specification and drawing of
anypatentm the foregomg list, or any patent in print
issued since 1863, will be furnished from this office for
25 cents. In orderlng please state the name and number

of the patent %esired. and remit to Munn & Co., 361

Broadway, New York.

Canadian patents may now be obtained by the in-

ventors for any of the inventions named in the
fomg list, provided they are simple, at a cost of $40

fore-
each

f complicated the cost will be & little more. For full

instructions address Munn & Co., 361 Broadway.
York. Other foreign patents may also be obtained.

New |

Woverfisements.

Inside Page, each insertion - = 73 cents a line
Back Page, each insertion - - - - $1.00 a line
The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the_ letter press. Advertisements must be
received at Publication Office as earli as Thursday
morning to appear in the following week’s issue.

ADAMA WALL PLASTER

BEST PLASTERING MATERIAL KNOWN,
No experiment. Its success has been phenomenal.
Thirty factories in this and other countries.
ADAMANT MFG. CO., SYRACUSE, N. Y.

D
ST
Turet PSSred s U

W . BARAGWANATH & SON
46 W.DIVISION ST.

sEND FOR CIRCULAR. CHICAGO.

To Inventors.

E. Konigslow, manufacturer of Fine Machinery
and Models, offers Special Facilities to Invent-
ors. Guarantees to work out ideas in strictest secrecy,
and_any_improvement that he can sugﬁeet goes with the
work. Thousands of men have crude though reallg val-
uable ideas, which they lack mechanical training to de-
velop. Novelties and patented articles manufactured
by contract. 181 Seneca St., Cleveland. Ohio.

Patent Foot Power Machinery
Complete Outfits. '

Wood or Metal workers without steam
{mwer can successfu]ly compete with

he large sh(:{) usi our New
LABOR V]l\(‘ Machinery
latest and most improved for practicai
Shop Use, also for Industrial Schools, §
Home Tramlng. etc. Catalogue free.

Seneca Falis Mfg. Co.
695 Water Street, Seneca Falls, N. Y.

Improved Screw Cutting LATHES

Foot and Power
Drill Presses, Shapers, Band, Circular, and Scroll Saws.
Machinists’ T'ools and Supplles Lathes on trial.
Catalogue mailed on application.
SEBASTIAN LATHE COMPANY,
44-46 Central Ave., Cincinnati, O.

RESINS, WAXES AND SOLID PAR-
aftins.—By Prof. A. H Church, M.A., F.R.8. A discus-
sion of the subject of these substances trom the paint-
er’s standpoint. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 849, Price 10 cents. To be had at
this office and’from all newsdeulers.

T. A. C.

onltrllfht

Our salesmen cover every State and
Territory in the Union, and good spe-
cialties sell by the million. We buy
or manufacture on royalty. Ad. for pa.rt,lculars
TU s(,Alu)R A ADVERTISING CO.,

OSHOCTON,

we ODEN TANKS

| LARGE WATER TANig
I § pLANS g ASPECIALTV

R SPECIFICATIONS F URNIS!

i FOR FDUNDATIONS&TGW[RS

N° 217 E.MAIN ST.

FOR RAILROADS
J WATER NQRKS f
MILLS , FARMS &c.
coMPLEYEs‘IoCK oF
WE @TRESS' LUMBER.

CALDWELL&Ce

LouisviLLE Ky.

BASE BALL.— A DESCRIPTION OF
the great national game of the United States, by an
English writer, Jno. Newton Crane, with dingram of
the fleld and 7illustrations of players. Contained in Sci
EXNTIFIC AMERICAN SUPPLEMENT, No. 693. Price
10 cents. Tobe had at this office and from ail news-
dealers.

The Sehastian-May Co.

Improved Screw Cutting

Fm&LATHES
Power

Drill Presses.bhucks. Drills, Dogs,
and Muchinists’ and Amateurs’
Outfita. Lathes on trial. Catae
logues mailed on application.

1635 to 167 Highland Ave.,
SIDNEY, 0d10.

ELECTRO MOTOR. SIMPLE. HOW TO
make. By G.M. Hopkins.—Description of a small electro
motor devised and constructed with a view to assisting
amateurs to make a motor wnich might be driven with
advantage by a current derived from a battery, and
which would have sutliclent power to operate a foot
lathe or any machine requiring not over one man power.
\With 11 figures__Contained in SCIENTIFIC AMERICAN
SUPPLEMENT. No. 641. Price 10 cents. To be had at
this ottice and from all newsdealers.

At

PERU.—AN INTERESTING PAPER,
by F. A. Pezet, giving an exhaustive account of th1s
South “American state, its climate, its vegetable and
mineral products, it.s people and their characteristics,
and its availability for immigration. With a statement
of exports nnd other data. Illustrated with a map. Con-
tained in SCIENTIFIC AMERICAN SOUPPLEMENT, No.
853. Price 10 cents. 1'0 be had at this office and from
ull newsdealers.

Steel Type for Writing Machines,

J. D. MALLONEE, M’f'r, STOCKTON, N. Y.
HETHERINGTON MAGAZINE CAMERA.

Twelve consecutive exposures upon
glass plates or cut films by the turn
of a key. The action is directly me-
chani d under positive control.
A at is ever set. Darlot No.

AND FINE GRAY IRON ALSO STEEL

EABLE CASTINGS FROM SPECIAL__ g

INE Tywm, W
AS DEVLIN & Co { FINE T w.-?f,w
LEHICH AVE. & AMERICAN 5\‘ PH“ EN s J .

. Simpson, 64 and
aY, 'N. Y Trade Agent.

STENVENS PATENT FINE
ADJUSTING AND TRANSFER

OUTSIDE CALIPER.

No. 100. Pnce,b mall postpald
§ingh..........$180 3’ $2.00

Ideal and Leader SDI‘IDE Dividers xnd

Calipers, Ideal Surface Gauges, Depth
Gauges, and Fine Machinists’ Tools.
§F Illustrated catalogue free to all.

STEVENS ARMS & TOOL CO.,

. 0. Box 280, Chicopee Fkalls, Mass.

Useful Books!

Manufacturers, Agriculturists, Chemists, Engineers,
Mechanics, Builders, men of lelsure and professiona
men, of all classes, need good books in the line of
their respective callings. Our post office department
permits the transmission of books through the mails
at very small cost. A comprehensive catalogue of
useful books by different authors, on more than fifty
different subjects, has recently been published for
free circulation at the office of this paper. Subjects
classified with names of authors. Persons desiring a
copy have only to ask for it, and it will be mailed to
them. Address,

MUNN & CO., 361 Broadway, New York.
Piavo. Organ. $23 up. Want agents.

BEATTY Cat’g free. Dan’l F. Beatty, Wash’ton. N.J.

PELTON WATER MOTOR.

Unequaled for all light runnlng ma-
chinery. Warranted to develo iven
amount of power with one- l the
water required by any other. Evidence
of unquestioned superiority afford-
ed on application. nd for
Circular. Address,

The Pelton Wauter Wheel Co..

1914 Main Street, San Francisco, Cal., or 2358
Central Ruilding, Liberty & West Sts., N. Y.

SMALL ELECTRIC MOTOR FOR AM-
ateurs.—By C. D. Parkhurst. Description in detail of a
small and easily made motor powerful enough to drive
a ten or twelve inch brass fan and to give a good breeze.
With 15 figures drawn to a scale. Contained in SCIEN-
767. Price 10
To be had at this officeand from all newsdealers.

TIFIC AMrRICAN SUPPLEMENT, No.
cents.

Many after trying one

COMPTOMETER

have purchased two, three and
four. It performs all arithmet-
ical problems, saves 60 per cent
of time, relieves mental strain
and insures absolute accuracy.
‘Why don’t you get one?

B Write for pamphlet S.
FELT & TARRANT MFG. 00.
32-56 Illinois Street,
CHICAGO.

FDOT POWER LATHES

For Electrical and Ex-
perimental Work.
For Gunsmiths & Tool
Makers. For General

Machine Shop Work.
e High Grade Tools;
elegant in design, su-
erior in construction. The best foot power
athes made, and quality considered, the
cheapest. Send for catalogue and prices.
W.F.& JOEN BARNES Co., 1999 Ruby St., Rockford, IlL

NGINEERING EPARTMENT

Courses ln Clvrl chamcal and Mlnl
Engineering,and Man ual Technol
Professors, 10 Assist ants; two bui

extensive facilitiesfield outhts draughtmg,rooms labora-
ories and shops. Tuition, $ r annum. course in
highway construction, Several eescholarships, Forcata-
ogue of thisor A cademic, Law, Medical, Blbhcal Dental,
or Pharmaceutical Departments address at once

WILS WILLIAMS, NASHV“-LE TENN.

——Bursar,

THE EVOLUTION OF COMMERCE.—
By Gardiner G. Hubbard. An interesting paper, treat-
ing of the origin of commerce and its gradual extension
from the East, the part played in its spread by Rome,
Venice and Genoa, Spain and Portugal, the Nether-
lands. France and England. and the United States.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.

833. Price 10 cents. To be had at this office and from

all newsdealers.
“oTTD "

GAS AND GASOLINE
ENGCINES,
1-3t0100 horse power
Canbe used incities
or in country inde-
pendent of gas works
or gas machines.
No_Boiler.

No Danger.

23,000 SOLD. No Enrgineer.

0'LTO GAS ENGINE WORKS, PHILADELPHIA.

HAVE YOU READ
x\

perimental
This new book, by Geo. M. Hopkms is just what

jience ?
¥ou need to give you a good general knowled%et

hysical Science. No one having the spirit o
times can afford to be without the kind of scien-
tific information contained in this book. It i8 not
only instructive, but entertaining.

Over 700 pages: 680 fine cuts; substantialy anc
beautitully bound. Price by mail, $4.00.

8 Send for illustrated circular.

MUNN & CO., Publishers,
Office of the SCIENTIFIC AMERICAN

BARCLAY ST

EW YORK.
ERILLI NT
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A New and Important Book on the
Manufacture of Ink, the only
one in the English Language.

JUST READY.

The Manufacture of Ink.

Comprising the Raw Materials, and the Preparation
of Writing, gopylno and Hektograph Inks, Safety Inks,
Ink Extracts and Powders, Colored Inks, Solid Inks,
thhogmghrc Inks and Crayons, Prmtmg Ink, Ink or
Aniline Pencils, Marking Inks, Ink Specmltles Sympa-
thetic Inks, Stamp and Stencil Inks, Wash B lue, etc.,
etc. Translated from the German of SIGMUND LEHNER,
Chemist and Manufacturer, with additions by WILLIAM

RANNT, editor of the * Techno-Chemical Receipt
Book.” Illustrated. In one volume, 12mo, 230 pages,
price $2.00.

$F- By mail, free of postage, at the publication price, to
any address in the world.

CONTENTS.—I. Introduction. II. The Various Kinds
of Ink. III. Writing Inks. IV.The Raw Materials used
mthePreparanouofInkscontamm Tannin. V. Chem-
ical Constitution of Inks containing Tannin. VI. Direc-
tions for the Preparation of Inks containing Tannin.
VII. Logwood and Tannin Inks. VIII. Ferric Oxide
Inks. IX. Alizarin 8. X.Inks from Extractive Mat-
ter. XI. Logwood Inks. XII. Copyi: ilnk XIII. The
Hektograph and Hekmfraph Inks. X1V, Safety Inks.

XV. Ink Extracts and Ink Powders. XVI. Preserving

Solid Inks (India or Chinese Ink). XXI. Litho-
rnphxc Inksand Crayons. XXII. Printing Ink. XXIII
nk Pencrls or Aniline Pencils. XXIV. Marking Inks.

InkS ecialties. XXVI
tencil Inks,
dry B ue Index.

@ A circular showing the full table of contents of the
above book sent free to any one who will apply.

1~ Our New Revised Descriptive Catalogue of Practical
and Scientific Books, 88 es, 810, and our other Catalogues,
the whole covering every branch of Science applied to the
Arts, sent free and free of postage to any one in any part of
the world who will furnish his address.

HENRY CAREY BAIRD & CO.
"INDUSTRIAL PUBLISHERS,BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U. S, A,

LARKIN’S BRASS AND IRON
FOUNDER.

A new and thoroughly revised edition.—Just Ready.

THE PRACTICAL

ORASS AD [RON POUNDER'S GUIDE

A Treatise on Brass Foundin , Moulding, the Metals
and their Alloys, etc. By J AMES LARKIN, late Con-
ductorof the Brass Foundry Department in the Penn
Works, Philadelphia. A new revised and greatly
enlarged edition. In one volume, 12mo, 400 pages.

Price $2.50 by mail, freeof postage to any addressin the world

CONTENTS.—Among the most important and entirely
new sections of this edition of this valuable and dpopular
book are the following: Behavior of Metals an Alloys
in Melnng and Congealing; Malleable Iron Castings;
‘Wrought Iron or Mitis Castings; Manufacture of Steel
Castings; Casting of Brass; Castin,
Founding; Chill Casting; Casting without Core; Castlng
on to other Metals; Casting Iron and other Metals u
Lace, Embroideries, Fern Leaves and other Combust, le
Materials; Some Modern Bronzes.

B Descriptive circular, giving full table of contents of
the above book, sent free to any one who will send his
address.

§F Our nmew revised Descriptive Catalogue of Practical
and Scientific Books. 88 pages, 8vo, and our Catalogue of
Books on Steam and the Steam Engine, Mechanics, Ma-
chinery, and Dynamical Engineering, List t of Books on
Llectm-Metallurau, Moulding, Founding, Pattern Making,
Metal Working, etc., and other Catalogues, the whole cover=
ing every branch of Smeme applied to the Arts, sent free
and free of post ge to any one wr any part of the world
20ho will furnish his address.

HENRY CAREY BAIRD & CO,,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U.S.A.

“SGIENGE.”

(Weekly) $3.50 per year.
TENTH YEAR.

%y Ipnt,hetchnks. XVII.
III. Wash Blue or Lau -

of Bronze; Bell

More than Four Hundred of the lead-

ing Scientific Men' and Women of
America and Europe have agreed to con-

tribute to
«“SCIEXNCE”

during the coming year; and as others are
constantly joining in this move to make the
paper more valuable than ever, it cannot
be long before there will be a body of One
Thousand competent users of this
Weekly Medium of Scientific

Discussion.
Send Fifty cents (in stamps, if more convenient)
for two months’ trial subscription.

I D C. HODGES,

874 BROADWAY, NEW YORK.

INAN_S]\NTl INGRUSTATI0N POWDER
Bv ‘Lhﬁ"UMF CUND FOR REMOVING
1%

= DaE N UILERS.
\:ILL SAVE IT5 COST IN FUEL AND REFAIRING

TRl 5E PACKING
TAk

STMARYS ELECTRIC ’DAMPER AESULATOR
J.CWINANS 220 FREMONT ST.
San FRANCI1SC O, CAL.

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 Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A busincss 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 ti¢ SCIENTIFIC AMERICAN, when se-
lecting & Tt of publications in which you decide it is for
your interest to advertise. This is frequently 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 MUNN & CO., Publishers.

> PEERLESS
AeN"fjJNT‘rR/GT’jA

¥ SEND

Speed 20 ‘miles an hour.

BUILDERS OF HIGCH CRADE BOATS.

We Build Everything, from a Canoe to a Steam Yacht.
Complete Stock Oars. Sweeps and Boat Trimmings.

‘We Make all Sizes Pipe Boilers and Engines

Cedar Row Bovn.tn from $25 upward.

apor and Steam Launches from $300 upward.

10c. FOR COMPLETE CATALOGUE.

DAVIS BOAT AND OAR CO., DETROIT, MICH,, U. S. A

OIL WELL SUPPLY CO.

91 & 92 WATER STREET,
Pittsburg, Pa,,
Manufacturers of everything needed for
ARTESIAN WERELDLS
for either Gas, Oil, Water, or Mineral
Tests, Bollers Englnes. Plpe.
Cordage, Drilling Tools, ete.
Illustrated catn ogue, price
lists and discount sheets
on request.

STEEL TYPE FOR mem

Stenclls Steel Stamps, Rubber and

: Metal Type Wheels, Dies, etc.

B ‘Model and ixperimental Work.

UTZ [sSRl& Small Machinery, Novelties, etc., man-
'3 it ufactured by special contract.

3% New York Stencil Wks. 10G Nassau St., N. Y

VANDUZEN S3E3 PUMP

THE BEST IN THE WORLD.
Pumps Any Kind of Ligquid.
Always in Order, never Clogs nor
freezes. Every Pump Guaranteed.

. 10 SIZES.
200 to 12000 Gallons per Hour.
Cost $'7 to 875 each. Address

THE VANDUZEN & TIFT GO0,

102 to 108 E. Second St., Cincinnati, 0.

SIMPSON

TORAGE BATTERY,
1.235 each cell 1 2 8, or 4_cell
in oak case er cell.
E.M.F., 2 3-16 vom
mpere hours Eer ce
Can be charged with gravlty
batteries.

Forlighting small incandescent
lamps, running motors and expe-
rimental work.

SIMPSON ELECTRIC MFG. 0O.
189-41 W, Washington St.,
CHICAGO.

FRUITFUL \ INVESTMENTS

A new form of 8 cent. Investment,
based on irngate u1t lands of Colorado.
Guaranteed by National Bank. For full
particulars address

THE DELTA COUNTY FRUIT LANDS Co.

DenveR,CoLo. /4

GATES ROCK & ORE BREAKER

Capacity up to 200 tons per hour,

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

Builders ot ngh Grade Mining :
Machinery. Send for Catalogues,

GATES IRON WORKS;
30 (' Ro. Clinton St., C Iucngo

136 C, Liberty Street, New York,
237 C, Franklin'St., Bost,on, Mass

(araloqlle\

=
FINE PRESS WORK
SPECIALT{

Our new General Circular 8. A.,”” showing specimens
of all our work, is now ready. Send stamp and particu-
lars for estimates.

OUR_EI?S?CESSES
MOSS TYPE ===
PHOTO ENGRAVING.
= Z INC ETCHING

A Machlne Shop and Laboratory
Where inventors may be helped out of
their mechanical troubles. Will send a
primer that is itself a help.

THE JoNES BROTHERS ELECTRIC Co. CIN'TI, O.

Canning Machinery

Outfits Complete.
0il Burners for Soldering, Air
Pumps, Can Wipers, Can
Testers, Labeling Machines,
PRESSES AND DIES.

BURT MFC. CO.,

ROCHESTER, N. Y.

—Supplies.— MODELS

Inventions Perfected Novel

Model Makers’

Dies, Castings,
Pattems, Tools.
ty and Duplicate Work.

CATALOGUE. A. J. Weed & Co. 1%108ngerty St.,,N.Y.

After bemg on the Market 8ix Years

The ““ ACME ?? still Leads!

Sizes One, Two. Three, and Four Horse Power.
or Kerosene Oilfire, as ordered. No extra insurance required on account of the oil fire.
Send for catalogue giving tull particulars and prices.

=2t ROCHESTER MACHINE TOOL WORKS. Brown's Race, ROCHESTER N. Y.

Arranged for either NATURAL GAS

er these patents
FARluaI, FOUN

ROCK BREAKERS AND ORE CRUSHERS

manufacture and supply at short notice and lowest rates,
alning the invention described in Letters Patent issued to Eli W. Blake,
ether with NEW AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted
11 and July ), 1880, to Mr. S. L. Marsden.

Stone and Ore Crushers, con-
June 15, 1858, to-

All "Crushers supplied by us are constructed

DRY & MACHINE C0O., Manufacturers, ANSONIA, CONN.
COPELAND & BACON, Agents, NEW YORK and CHICAGO.

World's Fair Exhibitors

ATTENTION.

Do you desireth eservices of a reliable company
to receive, install and superintend_your exhibit
during the World’s Columbian Exposition?
We can save you money. Unexceptional references.
Write for pamphlet and ‘particulars.

CHICAGO COMMERCIAL COMPANY,
501, 602, 503 Home Insurance Bldg., Chicago.

STOP BILLING ! Use De&me_’s Patent Coma-
bined Ledgers, Sales and Billing Books.
Most perfect labor-saving system extant. No matter
how long or numerous Syour bilis, they are always read
for your customers. nd for descriptive price list.
Agents wanted. Mention Scientific American., Addr

e88
J. E. DEPUE, 320 Dearborn Street, Chicago, Iil.

RIFE’'S AUTOMATIC
pHYDRAULIC ENGINE QR RAM

I SUPPLYING WATER FOR

| Irrigation, Small Towns, Railroad Tanks,
Factories, Steam Mills, Dalrles, Country

Residences, Stock Yards, etc. Automatic,

Eficient, Durable, and

Inezpemre. Send for

fully illus. catalogue.

¥ Seeillustrated notice

in Sci. Am., p.5, July 5

v 5, "90.
Rife’s Mydraulic Engine
Mrg. Oo.,

Roanoke, Va.

AL A AU AU AN U A AN

AT UNMIN UM
In all shapes. Manufactured by
Cowles Electric Smelting and Aluminum Oo.,
Correspondence solicited. LOCKPORT, N. Y.
Etc., by the ap

MAKE YOUR ICE, T'Sseburons b 5o

. N. Y. $10and up. Table Fllter, $1.25; cookers, $1.

4

A

VOLNEY W. MASON & CO.,
FRICTION PULLEYS CLOUTCHES and ELEVATORS

PROVIDENCE. R. 1.

INSTRUMENTS FOR DRAWING

Curves.—By Prof. C. W. MacCord. Description of in-
struments for drawing ellip<es, from the trammel to
more complicated devices. With 6 illustrations. Con-
tnined in SCIENTIFIC AMERICAN SUPPLEMENT, No.
8354. Price 10cents. 'To be had at this officeand from
all newsdeulers.

Catalogue No. 12, just issued
with over 46 new illustrations

CHUCKS. gissmerdssy

The Cushman Chuck Co., Hartford, Conn.

ARTESIAN

Wells, Oil and Gas Wells. drilled
by contract toany depth, from50
to feet. We also manufac-
ture and furnish everything re-
quired to drill and complete
same. Portable Horse Power
and Mounted Steam Drilling
Machines for 100 to 1,000 feet.
Write us stating exactly whatis
¥ y reqmtr:ld and send d;ml lustrat-
i ogu e.

PIERCE ARl‘EslAN & OIL WELL SUPPLY CO.,
80 BEAVER STREET, NEW YORK.

CLARIKS
WOOL WASHERS,

WARP DYEING AND SIZING MACHINES
PATENT RUBBIIEIR CO;ERED \QUEEZI&

POWER WRII\GERﬂ FOR HOSIERY AND
ARN DYEIN

DRYING ANI) VENTILATING FANS,
WOOL AND COTTON DRYERS, Etc.
Cataloxues free
GEO LARK

Wlndsor Locks, Conn.

Box L.

Pneumatic Tire Bicycles.

Every One Guaranteed.
Send for Cat&logue
s Wanted.

KIRKWOOD AHMILLER & CO.

16 Soutt! St., Peoria, I1l.

AUTOMATIC
THE BUNDY TIME RECORDER.
Every employe keeps
his own time.
Simple, accurate,

economical.
Manufactured by

"BUNDY MFG. CO.,
Binghamton, N. Y.
§F Send for circular.

FERTILIZER MACHINERY,

Crushers, Mills, Mixers, Digesters, Dryers, etc
Complete Fertilizer Works designed, erected and started.

C. H. DEMPWOLF & CO., York, Pa.

For
Handling

361 Broadway, New York.

&endfor | BORDEN, SELLECK & CO.,§

HARRISON CONVEYOR!

6rain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &o.

Sole
Manu’fers,

$ Chicago, lIL

© 1892 SCIENTIFIC AMERICAN, INC.
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PROPOSALS.

NOTICE TO ARCHITECTS.

THE Honorable the Chief Commissioner of Lands and
‘Works hereby invites Architects to submit, on or
before the 30th September next, (competitive) lans and
estimates of cost for the construction of certain Pro-
vincial Government Buildings.

Particulars of competition and further information
can be obtained from the undersi ngd

ORE,
Deputy Com’nnsswmr of Lands & Works.

Lands and lVorks De{)
Viictoria, B. C., 16th J une, 1892.

NOTICE TO CONTRACTORS.

MAYOR’b OFFICE, ASHEVILLE, N. C., JUNE 30th,
1892.—Sealed proposals willbe recelved hy the Ma or
and Joint Board of the City of Asheville, N.C., att
office, until 3 o’clock p. m. on the 1st day of ALy ust 1892
for furnishing and setting up in the ump House, on
the Swannanoa River, one steam &umpmg engmeand
i boiler, capacity 1,000,000 gallons in 24 hours; one power
Eump and water wheel capacity 750,000 ga.llons in 24
ours, also for furmshm[; and laying about three miles
of 16 inch water pipe. Plans can be seen and specifica-
tions obtained at the office of the Cl XN gmeer Ashe-
ville, N. TON, Mayor.

C.
B. M. LEE, City Eng,
U S ENGINEER OFFICE, CUSTOM HOU%E. CIN-

CINNATI, OHIO, July 11 1892.—8ealed proposals
for furnishing cement lumber, tie rods and washers re-
quired for lock and movable dam No, § Ohio Rlvel near
Beaver, P’a., will be received at this office until 2.30° p. m.
August 1, 1892 and then publicly opened. Specifications,
blank forms and all available information will be fur-
mshed on apgllcutlon to this office

AMOS STICKNEY, Mnjor of Engineers, U. 8. A.

U 8. ENGINEER OFFICE CUSTOM HOUSE, CIN-
. Julyl 1892.—Sealed ploposals

CINNATI,
for furnishing brlck sand and stone required for lock
and movable dam No. 6, Ohio River, near Beaver, Pa.,
will be received at this office until 2’30 p. m., August 16,
1392, and then publicly opened. Specrﬂcnuons, blank
forms and all availabie mformatlon will be furnished
on appllcatlon to this o

AMOS STICKNEY, Major of Englneers,U S.A.

DEAFNESS & HEAD NDISES CURED

by Peck’s Invisible Tubular Bar Cushions, W hispers
only by F. Hiscox, 8568 B’way, N.¥. Write for book of proofs!

heard. uccessfulwhenn]l remedlesfml \oldFREE

THE BEST LOOSE PULLEY OILER
N THE WOR

VANDUZEN PAT. L, PUL OILER

Keeps Pulley oiled 3 to 4 weeks with one
il filling. Cost 25, 30, 40, 50, 65 and 85 centa
each. Send Price and T

jl State diameter and speed o f Pulley. will
send Catalogue free, Mention this paper.
The YANDUZEN & TIFT CO.Cincinnati,0.U.8.A,

MAOG ANY

And all Fancy Woods.
TEAK FOR YACHTS, SPANISH CEDAR
FOR SHELLS, etc.
THE E. D. ALBRO CO,,
200 1 is Street
1200 Lewis Street INew York, U. 8. A.

Eastern
Branch,

H. T. BARTLETT, Mg’r. F. W. HONERKAMP, Ass’t Mg'r.
(Mills, Cincinnati, 0.)

ANUFAC
€ LIeHT S

HIC

ELE
eV
ANNUNCIAT

AG TURERS.
CTRI ic LDIEPI;PIEES;
' .
"Ormi LlehSLFTFBAARE OWmREa
TORS, BURGLARALARMS BEL| TERIES“

eVERYTHING ELECTRIC

WHAT ELECTRICITY IS—BY W. W.

Jacques. An interesting discussion of the subject. illus-
trated with some new experiments. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 85%7. Price 10
cents. To be had a# this office and from all newsdea‘ers.

THE STIRLING BOILER

is economical in fuel, repairs, and
absolutely safe at high pressure.
Practically self-cleaning.
{THE STIRLING COMPANY,
GENERAL OFFICES:
PULLMAN BUILDING, CHICAGO

Branches in all principal cities.

GRAPH
it

HELICOID SHANK WOOD SCREWS.

July 2, 1885 July 1, 1890 ;

U. 8. Pats.: Feb. 17 and Mar. 15, 1892.

This patent-
ed improve-
ment in
wood screws
is especially
valuable for

e in fine
work as well as for all other purposes where ordinary
screws are emgloyed The chief advantages are:
They obviate the necessity of boring the second time
when used in Hard Wood; the ribs on the shank per-
forming that function, necessanly making an exact fit
in the operation of turning the screw intothe wood.
The strain upon the shank, slot and head, while being
rotated, is much less than in re%]ular screws, and the
tendency to split the wood, mar the slot, and break the
head is thereby avoided.

RUSSELL & ERWIN MFG. COMPANY,
New Britain, Conn., U. S, A.

NEW YORK, PHILADELPHIA, BALTIMORE, LONDON.

]lilhl and pro-

$10.00 to $50.00 s

Magic Lanterns and Views of popular sub-
Catalogues on application. Part 1 Optical, 2
athematlcal 3 Meteorelogical, 4 Magic J.anterns, etc.

L. MANASSE, 88 Madison Street, Chicago, IM..

per night. A

CALDWELL IMPROVED
CHARTE GAS ENGlNES

—|_9.T70 50AG) UALH.P
oBS
D

SASOLINE FROM g

NO DELIGATE - PARTS.

© TANK LOWER THAN ENGINE
T AND OUTSIDE oF BUILDGING IF DESIRED .

HW CALDWELL & SON. &%+

INGTON % UNION STS. GHICAGO. ILLS.
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%Dvertisemen}s.

Inside Page, each insertion - - 75 cents a line
Back Page, each insertion - - - - $1.00 a line

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as earl

as Thursday
morning to appear in the following wee

’s issue.

V1

QTALUGU
F

OVERMAN Wl-l EEL CO.

BOSTON. WASHINGTON, ODENVER. SAN FRANCISCO.

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

DO o SEEK POWER‘!
Wecan supply it with the

Motor of the 19th Cemm

34 to 70 horse power.

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

© In worth, not size, my value lies.”
What others t,hmk of me isstated

CHARTER GAS ENGINE CO.
P. O. Box 148, Sterling, ]Il.

THE ANERICANBELLTELERsOREcY,

95 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Grabam Bell, March
Tth, 1876, No. 174,465, and January 30th,
1877, No. 186,787.

The transmission of Speech by all known
forms of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it or its licensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

The new quick-winding Wa-
terbury watch has a jeweled
movement and is cased in
coin-silver, and gold filled
cases.

American machinery and
brains have added beauty
and elegance toawatch that
was always noted as a

Good time=keeper.
It is still a low-priced watch.

No cheap Swiss watch—
made by the foreign labor
system—can compare with
it.

Any jeweler sells it.

ATENTS

MESSRS. MUNN & CO., in connection
with the publication of the SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and to uct as Solicitors of Patents
for Inventors,

In this line of business they have had forty-fire years’
experience, and now have unequiled facilities for the
preparation of Patent Drawings, Specifications, and the
prosecution of Applications for Patents in the
States, Canada, and Foreign Countries. Messrs. Munn
& Co. also attend to the preparation of Caveats, Copy-
rights for Books, Labels, Reissues, Assignments, and :
Reports on Infringements of Patents. All business in-
trusted to them is done with special care and prompt-
ness, on very reasonable terms.

m& hlet sent free of charge.
tainin Il information about Patents and how to %
cure them; directions concemlng Labels, Copyrig ts, |
Designs, I-"st,ents, Ap&)eals, Reissues, Infringements
Assignments, Rejected Cases. Hints on the sale o
Patents, etc.

‘We also send, free of charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of securing '
Patents in all the principal countries of the world.

MUNN & CO., Solicitors of Patents.
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 F Street, Pa-
cific Building mear 7th Street, Wasbington, D. C.

on application, con- |

United '

e 18 Q2w Remington:
i Typewriter

For Ease and Convenience of Operation, Simplicity of Design
and Durability of Construction, is

TNEQUALEBED.
SEND FOR CATALOGUE.

\ WYCKOFF,

I((lIJAKS.'

SEAMANS & BENEDICT, 327 Broadway, N. Y.

“Improvement the order of the age.”

THE SMITH PREMIER TYPEWRITER

| Regular

‘Junlor I4 styles and sizes

Foldmg for the season of

Daylight 1892, |

Ordlnary $6.00 to $65.00.
Latest improvements, registers for ex-

posures ; glass plate attachments ;
loading, etc., etc. Send for catalogue.
THE EASTMAN COMPANY,

ROCHESTER, N. Y.

daylight

! 1 the Essential Features greatly perfected
The Most Durable in Alignment.
Easiest Running and Most Silent.
All type cleaned in 10 seconds without soiling the hands ;
The Smith Premier Tyvoewriter Co., Syracuse, N, Y., U. S, A,
; F Send for Catalogue.

é
Important lmpmvements i‘

=
N ‘\J"r’\'\\ QM‘ALOG \
N VISAI7LRKEST. ::_

Re _ONOANNE

'BOX TOOL POST WRENCHES,

Drop Forged from Bar Steel.

JIREETBRASS BRASSW\RE

\

}

'LIFE OF AN ANT.—BY E. A. BUT-|

|ler. An entertaining paper on the life of an ant from

the egg to the mature state. With an account of the

curious habits of these insecis. With 4 illustrations.

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.

857. Pricel0cents. To be had at this office and from
all newsdealers.

IMPROVEMENTS PATENTED 1890 IN THE U. S., CANADA AND EUROPE.

FIRE-PkOOF. Easily applied by anyone. Send forSamplesand Descriptive Price List.
H. W. JOHNS MANUFACTURINGC COMPANY,

H. W. Johns’ Ashestos Fire and Water-Proof Sheathing, Building Felt, Steam Packi
Boiler Coverings, Liquid Paints, Roof Paints, Roof Cement, Fire-Proof Pa.mtsé.lgtcglgs'

87 MAIDEN LANE, NEW YORK,
CHICAGO, PHILADELPHIA, BOSTON, ATLANTA, LONDON.

ELECTRIC POWER APPARATUS,

FOR EVERY VARIETY OF MECHANIOAL WORK.
SAFE, SURE, RELIABLE.

ESTIMATES FURNISHED. SEND FOR CATALOGUES.

THOMSON-HOUSTON MOTOR CO.,
620 ATLANTIC AVENUE, BOSTON, MASS.

 Contractors’ Machinery ROSS. ST

of every description in stock.
rad

ENGINES, BOILERS, BRICK '
[\ PLANTS, AND ROLLING MILL “SEWEDIBELT==~
WITHOUT SEAM.

MACHINERY.

JERSEY CITY,

e € - ,,c:\:o\
) o 8 SEPARATE BETyr..o!
ANS g Thomas Carlus’ Sous A PL’lE,s’/"wEEN!
‘F i ) » ALLEGHENY, DoESiNOTjSTRETcH‘
our-Drum tluxsmug ngine, Q

PATENT JACKET KETTI.ES

Plain or Porcelain Lined. \
Tested to 100 1b. pressure Send for Lists. AN
ARROWS-SAVERY CO., 0y
S. Front & Reed Streets. Phl]adelphia., Pa.

OIL or GREASE'!
‘Whichever you prefer, we can
supply you with the most mo-
dern, efficient and economical
Cups. It will pay you to inves-
tigate our numerous styles. Why
not send _tfor our catalogue of
Valves, Lubricators, Oil and
Grease Cqu, etc.,, and be con-
vinced that we are'headquarters
Any dealer can supply you with
“TLunkenheimer” goods. Mention the
The Lunkenheimer Brass Mfg. Co.,
Cincinnati, Ohio, U. S. A. '

ELECTRO VAPOR ENGINE.

GAS OR GASOLINE FOR FUEL.

NO BOILER. NO FIKE. NO DANGER.

NO ENGINEER.

Engine operated by spark
from small battery.
» You turn the Switch,
o Engine does the rest.

Scientific.

Regan Vapor Stationary
Engines, 1to 12 H. P.

Regan Vapor Pum ing En-
gines, 350 to 1 lons ca-
pacity.

——MANUFACTURED BY—

THOMAS KANE & CO.,
CHICACO, ILL.
¥ Send stamp for catalogue ** V.’

’besoN*

GENERAL ELECTRIC CO.

INCANDESCENT AND ARC LICHT PLANTS.

Stationary and Railway Motors.—Lamps.—Safety Devices.
\ DISTRICT OFFICES.

Canadian ..Kdison Bulldm;z,z'n Bay St , Toronto, Can. | Pacific Coast . Edison B’lding, 112 Bush St., 8. Fran,, Cal.

(ﬁent A o diéon Buildin, A‘%r%l: Sg 01'11'33"3’01111 Pacitic Northwest ... Fleischner Building, Portland, Ore.
| New England,. ............ Otis St., Boston. Mass. | Rocky Mountain. . ....Masonic Building, Denver, Colo.
i Mexican and South American Department....................

| Wm. Read & Sons, 107 Wash’ ton 8. Boston,Mass
 WEBER GAS AND GASOLINE ENGINE

THE‘

V

GE
L S GRAVES& 0 R

ES
RE|
ocH

JELEVATORS.

GH
HESTER NY. NEV/YORK.BOSTON.STLOUIS.OFTRO!T.

NEW MAIL

Cushion 'l‘ires Tangent Spokes
With Pneumatic Tires, $120
Also $13.5 and $150 patterns,

Lady’s pattern .. ..8100
Boy’s New Mail.
Handsomest and best Diamond
Safety. Send for Cataloque
and Second-Hand

“

Simplest and most economical
engines on earth.
Fully Guaranteed.
A boy starts it, requires only &
few minutes’ attention a day.
Guaranteed cost of running 1 ct
per hour per H. P, Write for
catalogue. Address Drawer

Weber Gz Engine Works,

KANSAS CITY, MO.

TEE

ESTABLISHED 1846.

: The Most Popular Scientific Paper in the World

Only $3.00 a Year, Including Postage.
Weekly—52 Numbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
ete. Complete list of patents each week.

Terms of SNubscription.—One copy of the SCIEN-
T1¥1¢ AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of three dollars by the
publishers; six months, $1.50; three months, $1.00.

Clubs.—Special rates for several names, and to Post
Masters. Write for particulars.

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

MUNN & CO., 361 Broadway, New York.

THE

Srientitic dmericaw  Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, butis uniform therewith in size,
every number containing sixteen large pages full of en-
gravings, many of which are taken from foreign papers
and accompanied with translated dese;iptions ‘THE
SCIENTIFIC AMERICAN SUPPLEMENT i§ published week-
1y, and includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Gecgraphy, Archaology, Astronomy Chemis-
try, Electricity, Light, Heat, Mechanical Engingering,
Steam and Railway Engineering, Mining, Ship Building,
Marine Engineering, Photography, Technology, Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography, Medicine,
etc. A vast amount of fresh 1d valuable information
obtainable in no other publication.

The most important Engineering W orks, Mechanlsms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United 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 $7.00. Single copies,10 cents. Address and
remit by postal order, express money order, or check,

MUNN & CO., 361 Broadway, New York.

Building  Edition,

THE SCIENTIFIC AMERICAN ARCHITECTS’
BUILDERS’ EDITION is issued monthly. $2.50 a year.
Bingle copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages: forming a
large and splendid Magazine of Architecture, richly
adorned with elegant plates in colors, and with other fine
engravings; 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 moreexpensive. 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 Largest Circulation of any
Architectural publication in the world. Sold by all news-
dealers. $2.50 a year. Remit to

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

AND

j

Cycling L,
Reason. ]

Columbias are the finest 3‘
bicycles because there "JL
are no other bicycles so
fine. .

All about Columbias in Book about
Columbias, free on application,ta any. Co-
lumbia agent, or sent by mail for tws~
two-cent stamps. Pope Mfg. Co., 221
Columbus Ave., Boston.
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PRINTING INKS

The SCIENTIFIC AMERICAN is printed with CHAS.
ENEU JOHNSON & CO.'S INK, Tenth and Lombard

Edison Building, Broad Street, New Yoxl-ik

European Office .W., Englan

34 Victoria Street, W estminster London, S
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8ts., Philadelphia, and 47 Rose St., opp. Duane, New York





