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VICTOR BICYCLES.

It is a well established fact that
manufacturing cannot be carried
on successfully in these days of high
pressure without the utmost regard
for systemn, not only in carrying for-
ward the actual process of manu-
facture, but also in the construection
and arrangement of the plant by
which the work is accomplished, so
that every motion of the mechanic
or the machine counts in the pro-
duction of the finished article, and
no energy is uselessly expended. In
fact, a modern manufactory is no-
thing but a huge machine, consist-
ing partly of iron and
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steel and partly of brain
and muscle, into which
are poured the materi-
als, and out of which
are taken the finished
producte without a sin-
gle retrograde move-
ment in the progress o:
the article toward eom-
pletion.

Such works as these
are ideal, but we have
them ; they belong to
our country and our
time. We know of no
finer exainple of such

BOBW MACHINE ROOM.
THE MANUFACTURE OF

THE VICTOR BICYCLES.

works than the factory of the Over-
man Wheel Cowpany, of Chicopee
Falls, Mass., the manufacturers of
the Vietor bicycles, everywhere well
known for elegance of design and
excellence of material and work-
manship. Before proceeding to de-
scribe the works in which these
machines are wade, it is, perhaps,
well to revert to the machine itself.

Several varieties of bicycles are
made at this establishiment, but we
have selected one as a type, which
is known as model “ C.” This ma-
chine is of the kind now commonly
known as the ‘‘Safety,” both
wheels being of approx-
imately the same diame-
ter. The machine has
a very rigid frame of
diamond shapej; the
rear or driving wheel is
furnished with what is
known as the Victor
cushion tire, which is
shown in section in one
of the small:r engrav-
ings. This tire is a sim-
ple arch of rubber ex-
tending from edge to
edge of the rim. Its
side walls are held
(Continued on p. 218)

DROP FORGING
BICYCLES—WORKS OF THE OVERMAN WHEEL CO,
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RIGHTS OF EMPLOYERS TO INVENTIONS MADE BY
THEIR EMPLOYES.

An interesting patent case was decided not long ago
by the Supreme Court of the United States in which
the rights of employers with respect to inventions
made by their employes, at the expense and in the
time of the employer, are set forth. This was a suit
brought by Solomons, assignee of Clark, against the
United States, to recover damages for the use of a self-
canceling revenue stamp, invented and patented by
Clark.

It appears that during the years 1867 and 1868, Spen-
cer M. Clark was in the employ of the government as
Chief of the Bureau of Engraving and Printing. While
so employed he was called officially into consultation
with the Secretary of the Treasury, commissioners,
and the committee of the House of Representatives,
and to him was assigned the duty of devising a stamp.
In these consultations it was mutually understood that
Mr. Clark was acting in his official capacity, as Chief
of the Bureau of Engraving and Printing.

Mr. Clark laid before the Commissioner and com-
mittee a selt-canceling revenue stamp, as being, in his
opinion, a very desirable stamp for the prevention of
fraud. Thisstamp was satisfactory to the Committee
on Ways and Means and to the Commissioner of In-
ternal Revenue.

No bargain, agreement, contract, or understanding
was ever entered into or reached between the officers
of the government and Mr. Clark concerning the right
of the government to use the invention, or concerning
the remuneration, if any, which should be paid for it.
Neither did Mr. Clark give notice or intimate that he
intended to protect the same by letters patent, or that
he would expect to be paid a royalty if the govern-
ment should manufacture and use stamps of his inven-
tion. Before the final adoption of the stamp by the
Commissioner of Internal Revenue, he stated to him
that the design was his own, but that he should make
no charge to the government therefor, as he was em-
ployed on a salary by the government, and had used
the machinery and other property of the government
in the perfection of the stamp. No express license to
use the invention was ever given by Mr. Clark to the
government, nor any notice prohibiting its use, or in-
timating that he would demand a royalty.

Before Mr. Clark had filed an application for a pa-
tent, the Commissioner of Internal Revenue adopted
the stamp as the one to be used in the collection of
the tax on whisky and distilled spirits. It was adopt-
ed by the Commissioner on the recommendation of Mr.
Clark,and engraved and made in the Bureau of En-
graving and Printing and approved by the Committee
of Waysand Means. The government then proceed-
ed to manufacture at the Bureau of Engraving and
Printing large quantities of these stamps. On Deec. 21,
1869, a patent was granted tc Solomon, as assignee of
Clark, for the invention.

In the Court of Claims judgment was entered in fa-
vor of the government. From such judgment an ap-
peal was brought to the Supreme Court.

Justice Brewer delivered the opinion of the
Court, from which we abstract the following :

The government has used the invention of Mr. Clark,
and has profited by such use. It was an invention of
value. The claimant and appellant is the ownerof such
patent, and has never consented to its use by the gov-
ernment. From these facts, standing alone, an obli-
gation on the part of the government to pay naturally
arises. The government has no more power to appro-
priate a man’s property invested in a patent than it has
to take his property'invested in real estate ; nor does the
mere fact that an inventor is, at the time of his inven-
tion, in the employ of the government transfer to it any
title to or interest therein. An employe, performing
all the duties assigned to him in his department of
service, may exercise his inventive faculties in any di-
rection he chooses, with the assurance that whatever
invention he may thus conceive and perfect is his in-
dividual property. There is no difference between the
government and any other employer in this respect.
But this general rule is subject to these limitations :

If one is employed to devise or perfect an instru-
ment, or a means for accomplishing a prescribed result,
he cannot, after successfully accomplishing the work
for which he was employed, plead title thereto as
against his employer. That which he has been emn-
ployed and paid to accomplish becomes, when accom-
plished, the property of his employer. Whatever rights
as an individual he may have had in and tohisinvent-
ive powers, andthat which they are able to accomplish,
he has sold in advance to his employer.

So, also, when one is in the employ of another in a
certain line of work, and devises an improved method
or instrument for doing that work, and uses the pro-
perty of his employer and the services of other em-
ployes to develop and putin practicable form his inven-
tion, and explicitly assents to the use by his employer of
such invention, a jury, or a court, trying the facts, is
warranted in finding that he hasso far recognized the
obligations of service flowing from his employment and
the benefits resulting from his use of the property, andJ
the assistance of the co-employes, of his employer, as
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to have given to such employer an irrevocable license
to use such invention.

The case of McClurg v. Kingsland (1 How., 202) is in
point. In that case was presented the question as to
the right of the defendants to use an invention made
and patented by one Harley. The facts as stated
and the rulings of the court are these :

That Harley was employed by the defendants at
their foundry in Pittsburg, receiving wages from them
by the week. While so employed, he claimed to have
invented the improvement patented, and, after several
unsuccessful experiments, made a successful one in
October, 1834. The experiments were made in the de-.
fendants’ foundry, and wholly at their expense, while
Harley was receiving his wages, which were increased
on account of the useful result. Harley continued in
their employment on wages until January or February,
1835, during all of which timne he maderollers for them.
He often spoke about procuring a patent, and prepared
more than one set of papers for the purpose ; made his
application the 17th February, 1835, for a patent. It
was granted on the 3d of March, and assigned to the
plaintiffs on the 16th of March, pursuant to an agree-
ment made in January. While Harley continued in
the defendants’ employment, he proposed that they
should take out a patent, and purchase his right, which
they declined. He made no demand on them for any
compensation for using his improvement, nor gave
them any notice not to use it, till, on some misunder-
standing on another subject, he gave them such notice,
about the time of his leaving their foundry, and after
making the agreement with the plaintiffs, who owned
a foundry in Pittsburg, for an assignment to them of
his right. The defendants continuing to make rollers
on Harley’s plan, the present action was brought in
October, 1835, without any previous notice by them.
The court left it to the jury to decide what the facts
of the case were, but, if they were as testified, charged
that they would fully justify the presumption of
license, a special privilege, or grant to the defendants
to use the invention ; and the facts amounted to *
consent and allowance of such use,” and show such a
consideration as would support an express license or
grant, or call for the presumption of one tomeet the jus-
tice of the case, by exempting them frouni liability, hav-
ing equal effect with a license, and giving the defend-
ants a right to the continued use of the invention.

On review in this court, the rulings of the trial court
were sustained. That case is decisive of this. Clark
was in the employ of the government when he made
this invention. His experiments were wholly at the
expense of the government. He was consulted as to
the proper stamp to be used, and it was adopted on his
recommendation. He notified the government that he
would make no charge if it adopted his recommenda-
tion, and used his stamp ; and for the express reason
that he was in the government employ, and had used
the government machinery in perfecting his stamp.
He never pretended, personally, to make any charge
againstthe government. Indeed, there is but one dif-
ference between that case and this. In that Harley’s
wages were increased on account of his invention ; in
this, Clark’s were not ; but such difference does not
seem vital. We think, therefore, the rulings of the
Court of Claims were correct, and its judgment is

affirmed.
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POSITION OF THE PLANETS IN MAY,
MERCURY

is evening star until the 9th, and then morning star,
He is in inferior conjunction with the sun on the 9th,
at9 h. 41 m. P. M. The event is of unusual import-
ance, for, as he passes between the earth and the sun,
he makes a transit on the sun’s disk,and will be visible
upon it as a small black spot, a phenomenon that has
not occurred for nearly ten years. The transit com-
mences at 6 h. 54 m. P. M. and ends at 11 h. 50 m. P. M.
in Eastern standard time, the transit continuing 4 h. 56
m. It will not be visible in New York, for it begins
about sunset, but the farther west and north the ob-
server ig, the better will be the opportunity for witness-
ing it. For those who use central time, the transit
commences at 5 h. 54 m. P. M., and is visible for an
hour, or until sunset. For those who use Pacific time,
the transit commences at 3 h. 54 m. P. M., and is visi-
ble for three hours, or until sunset. The whole westerr.
coast of North and South America furnishes a favor-
able locality for observing the transit. Every 15° of
longitude makes an hour’s difference in time. Travel-
ing westward, it is somuch earlier ; traveling eastward,
it is so much later.

As soon as it was discovered that Mercury was an in-
ferior planet, revolving within the earth’s orbit, it was
known that he must pass between the sun and the
earth at every inferior conjunction. If his orbit lay in
the same plane as the earth’s, there would be a transit
at every revolution. His orbit is, however, inclined 7°
to the earth’s, and he must be at his nodes or crossing
points, or else he will pass above or below the sun, and
there will be no transit. The earth arrives at Mercury’s
nodes on May 7 and November 9, and transits must oc-
cur near those dates.

It is easy to calculate the recurrence of transits.
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Twenty-two syndodic periods of Mercury are nearly
equal to 7 years, 41 more nearly equal to 13 years, and
145 almost exactly equal to 46 years. After a Novem-
ber transit, therefore, one is possible in 7 years, proba-
ble in 13 years, and almost certain in 46 years. The
May transits are less numerous, on account of the
planet’s different position in regard to the earth. The
repetition cannot occur after 7 years, and is by no
means sure after 13 years. The nineteenth century in-
cludes 13 transits, 4 May transits and 9 November tran-
sits, that of November 10, 1894, cowmpleting the record.

As Mercury is too small to be visible to the naked
eye when crossing the sun, a transit was not observed
until years after the invention of the telescope, Gas-
sendi being the first to witness the phenomenon in
1631.

Transits of Mercury have little practical importance.
They give data for measuring the planet’s diameter,
and for accurate determination of his orbit. Those,
however, who have access to telescopes, and are in the
right locality, will find the observation of the smallest
member of the solar brotherhood, as he makes his way,
like a tiny black ball, over the face of the mighty sun,
an event as impressive as it is curious and interest-
ing.

The right ascension of Mercury on the 1st is 3 h. 20
m., his declination is 20° 25’ north, his diameter is 10".8,
and he is in the constellation Aries.

Mercury sets on the 1st at 7 h. 55 m. P. M. On the
31st he risesat 3 h. 33 m. A. M.

JUPITER

is morning star. He has parted from Venus, and is
making his way westward from the sun, and while ap
proaching the earth is inereasing in size and brilliancy.
He rises on the middle of the month about three hours
before the sun, and is wonderfuliy beautiful, as he
shines on the dark background of the sky in the small
hours of the morning.

The moon, two days after her last quarter, is in con-
junction with Jupiter, on the 3d, at 9 h. 57 m. A. M.,
being 4° 36’ south.

The right ascension of Jupiter on the 1st is 22 h. 53
m., his declination is 8° 8" south, his diameter is 34".6,
and he is in the constellation Aquarius.

Jupiter rises on the 1st at 2 h. 88 m. AAM. On the
31st he risesat 0 h. 52 m. A. M.

SATURN

is evening star. He is on the meridian on the 1st at 8 h.
12 m. P. M. Observers who follow his course caretully
will notice a change after the 12th. He no longer ap-
proaches Regulus, but commences to move eastward,
or in direct motion, as it is called, and continues to
move in this direction until the close of the year. All
who have access to telescopes should improve the op-
portunity for beholding the planet deprived of his
rings.

The moon, the day after the first quarter, is in con-
junetion with Saturn, on the 16th, at 7 h. 5 m. P. M.,
being 3° 27 north.

The right ascension of Saturn on the 1st is 10 h. 51
m., his declination is 9° 37 north, his diameter is 17".8,
and he is in the constellation Leo.

Saturn sets on the 1st at2 h. 48 m. A. M. On the
31st hesetsat 0 h. 48 m. A. M.

NEPTUNE

is evening star until the 27th, and then morning star.
He is in conjunction with the sun on the 27th at 11 h.
P. M., and is then out of the reach of the most pow-
erful telescopes, for he is not only hidden in the sun’s
rays, but is at his greatest distance from the earth.

The right ascension of Neptune on the 1st is 4 h. 16
m., his declination is 19° 42’ north, his diameter is 2".5,
and he is in the constellation Taurus.

Neptune sets on the 1st at 8 h. 47 m. P. M. On the
3lst he rises at 4 h. 23 m. A. M.

VENUS

is morning star. There is nothing eventful in her
course during the month as she slowly travels toward
the sun. She was indeed the queen of the stars, when.
last month, near conjunction, she appeared side by
side with Jupiter in the golden glory of the dawn, but
she rises now only an hour and a quarter before the
sun, and it will soon be hard to find her amid the
brightness of the solar rays.

The moon, three days before her change, is in con-
junction with Venus on the 5th, at 8 h. 41 m. A. M.,
being 2° 54’ south.

The right ascension of Venus on the 1st is Oh. 25 m.,
her declination is 0° 55' north, her diameter is 13".8,
and she is in the constellation Pisces.

Venus rises on the 1st at 3 h. 87 m. A. M. On the
31st sherisesat 3 h. 7m. A. M.

MARS

is evening star. The event-of interest in his course is
his very close conjunction with the moon on the 9th at
10 h. 45 m. P. M., when he is only 1’ north of the moon,
an almost inappreciabie distance. The two days' old
crescent and the tiny red planet, almost touching it on
the north, would be a most interesting phenomenon,
but at the time of its occurrence moon and planet are
below the horizon, and the celestial picture can be seen
only in the mind’s eye.

The right ascension of Mars on the
his declination is 22° 19° north, his
and he is in the constellation Taurus.

Mars sets on the 1st at 9 h. 6 m. P.
he sets at 8 h. 44 . P. M.

URANUS

is evening star. His right ascension on the 1st is i3 h.
48 1., his declination is 10° 33’ south, his diameter is
3".8, and he is in the constellation Virgo.

Uranus sets on the 1st at 4 h. 28m. A. M. On the
31st he sets at 2 h. 28 m. A. M.

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

Uranus are evening stars.
_— - —

Beauty as a Means of Health,

Before one of the New York working girls’ clubs,
Dr. Louise Fiske Bryson recently gave an address upon
this subject, reversing in more waysthan one the usual
order of copybook aphorism. While acknowledging
the impossibility of any protracted happiness without
virtue, and the maintenance of beauty’s fine edge with-
out goodness, the doctor affirmed that systematic ef-
forts to be beautiful will insure a fair degree of health,
and that happiness is the best safeguard against vice.
The difference in appearance between one woman and
another, it was stated, is more than anything else an
affair of style—that beauty of beauties so hard to de-
fine and so easy to recognize, which makes the girl of
no-colored hair, features of indifferent turn, and lines
none too perfect, infinitely more attractive than other
maids of faultless curves and innumerable strong points
not cemented by this magic quality. Style maybede-
fined, for want of something better to express it, as an
attractive manner of holding the body, a firm, graceful
way of doing things and of moving about. It is the
visible sign of inherent power and reserve force. It is
the outcome cf long, deep breaths and the use of many
muscles. The prayer of the New York child, ¢ Lord,
make us very stylish,” whien viewed aright, is recog-
nized as an aspiration based upon sound scientific prin-
ciples and worthy of universal commendation.

Proper breathing is the first art to cultivate in the
pursuit of beauty. The lungs have their own muscular
power, and this should be exercised. The chest must
be enlarged by full, deep breathing, and not by muscu-
lar action from without. Inflate the lungs upward and
outward, as if the inflation were about to lift the body
off the ground. Hold the shoulders on a line with the
hips, and stand so that the lips, chin, chest, and toes
come upon one line, the feet being turned out at an
angle of sixty degrees. It is wrong to make the bony
structure do most of the work in keeping the body up-
right. The muscles should hold it in position. In
walking, keep face and chest well over the advanced
foot, and cultivate a free, firm, easy gait, without hard
or jarring movements. It is impossible to stand or
breathe aright if the feet are pinched. When correet pos-
ture and breathing are interfered with, the circulation
is impeded, and deleterious substances in the blood tend
to make the complexion bad. This is one of the many
evils of tight shoes. To be well shod has a marked in
fluence on style. The feet symbolize the body in their
way as much as the hands. A clever shoemaker says
that in a well-fitting shoe the human foot feels like a
duck’s foot in the mud. It is held firmly in place, but
nowhere compressed. Nothing can exceed the vul-
garity and hygienic wickedness of a shoe that is mani-
festly too tight. For misery-producing power, hy-
gienically as well as spiritually speaking, perhaps tight
boots are without arival. Next to the search for style
pure and simple as a means of health, the care of the
complexion and the cultivation of the right kind of ex-
pression are of great importance. The first is largelya
matter of bathing and the general hygiene of the
skin, while the second—a good expression—is best se-
cured by the constant preference of higher thoughts
over lower ones. This is the essence of intellectual liv-
ing, and is fortunately within reach of us all.

Beauty that is lasting and really worth while is more
or less dependent upon a good circulation; while a
zood circulation is made possible by correct pose, pro-
per breathing, and the judicious care of the skin, some-
thing else is also necessary to insure the normal quality
and activity of the blood. And this something consists
in a combination of sunshine and exercise in the open
air. Town dwellers have too little of these blessings,
partly from circumstances and partly from lack of wit.
Exercise is the most important natural tonic of the
body. Without it there can be no large, compact,
muscular frame. It is as essential to physical develop-
ment as air is tolife, and an imperative necessity in the
maintenance of beauty. To keep the complexion and
spirits good, to preserve grace, strength, and ability of
motion, there is no gymnasium so valuable as the daily
round of housework, no exercises more beneficent in
their results than sweeping, dusting, making beds,
washing dishes, and the polishing of brass and silver.
One year of such muscular effort within doors, together
with regular exercise in the open air, will do more for
a woman's complexion than all the lotions and
pomades that ever were invented. Perhapsthe reason
why housework does so much more for women than

1st is 4 h. 23 m.,
diameter is 4.2,

M. On the 31st
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games is the fact that exercise which is immediately
productive cheers the spirit. It gives women the cour-
age to go on with living, and makes things seem really
worth while.

In a general way the great secrets of beauty, and
therefore of health, may be summed up as follows:
Moderation in eating and drinking ; short hours of
labor and study ; regularity in exercise, relaxation,
and rest: cleanliness; equanimity of temper, and
equality of temperature. To be as good looking as
possible, and to be physically well, one must in general
be happy. And to be happy, it is necessary to carry
out ideas of personal taste and preference, as many of
thewmn as can be put into definite form without infringing
upon the rights of others. Happiness has a distinect
@sthetic and hygienic value. In itself it will secure
perfect poise and respiration. To be happy is a duty
just as style is a duty, and both are in great measure
an affair of intellect and management. The old order
put the cart before the horse; it said : ‘ Be virtuous
and you will be happy,” a rule with many exeeptions.
But the old order changeth. And the modern gospel
postulates happiness and material prosperity as the
basis of morality. Other times, other manners. The
ardent pursuit of good looks sums up the best there is
in hygiene, and becomes a legitimate and praiseworthy
means of health. The world has yet room for two or
three truths, of which not the least is the fact that the
definite desire for personal beauty—which was in the
beginning, is now, and ever shall be—constitutes in it-
self a perfectly proper and meritorious inspiration to
effort, especially in a country where the shades of
Puritanism linger as a sad inheritance, and where dis-
interred Buddhism claims too often the frail neuras-
thenie for its own.—Medical Record.

DECISIONS RELATING TO PATENTS.
ASSIGNMENTS, LICENSES, MORTGAGES OF PATENTS.
Supreme Court of the United States,
WATERMAN v8. MACKENZIE et al.

An assignment is an instrument in writing, conveying
either (1) the whole patent, comprising the exclusive
right to make, use, and vend the invention throughout
the United States; or (2) an undivided part or share of
that exclusive right; or (3) the exclusive right under
the patent within and throughout a specified part of
the United States.

Such an instrument vests in the assignee a title in 8o
much of the patent itself, with a right to sue infringers,
alone in the first and third cases, and jointly with the
assignor in the second.

Any other transfer is a mere license, giving the
licensee no title in the patent and no right to sue at
law in his own name for an infringement.

A grant, by the owner of a patent, of the sole and
exclusive right and license to manufacture and sell the
patented article throughout the United States, does
not include the right to use such patented article, at
least if manufactured by third persons, and is, there-
fore, a mere license.

The recording of a mortgage of a patent right in the
Patent Office is equivalent to a delivery of possession
and makes the title of the mortgagee complete toward
all other persons, as well as against the mortgagor;
and the mortgagee is the only person who can there-
after sue for an infringement of the patent by third
persons.

Mr. Justice Gray delivered the opinion of the court.

To Remove Tattooing.

Mr. T. W. Dodd, of Walsingham, England, writes as
follows in the Chemist and Druggist:

‘““ Twenty years ago I removed three very indeli-
ble tattoo marks on my hand. Certainly it left a scar,
but now it is scarcely perceptible. The operation was
performed by applying nitric acid with the stopper of
the bottle (a better instrument would be a glass rod
pointed, to carry the acid), just sufficient to cover the
stain, 80 as to avoid making a larger sear than needful,
the acid to remain about one and a half minutes, until
thecutis vera was penetrated and a crusted appearance
shown, tben washed off with clean cold water. In a
few days after this treatment a scab forms, which con-
tains the tattoo mark or stain ; remove it, and should
inflammation supervene,poultice and bathe with warm
water. In this way the skin with the stain is not only
removed almost painlessly (I mean tattoo marks about
the size of peas), but the nitric acid at thesame time
to a certain extent seems to decolorize the stain. Of
course large tattoo marks, greatly extending over the
surface, must necessitate the operation being per-
formed differently.

Dr. Variot, of the Paris Biological Society, ad-
vises the following method: Tattoo the skin, in the
usual way, with a concentrated solution of tannin, fol-
lowing the original design. Then apply a crayon of
nitrate of silver until the part tattooed with the tan-
nin blackens. Wipe off excess of moisture and allow
matters to take their own course. Slight pain con-
tinues for two to four days, and after two months the
cicatrix which results will almost disappear.—Amer.
Druggist.
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MecBride’s patented design applies to the whole car,

PROCTOR’S MEASURING VESSEL.

A device for conveniently drawing and measuring oil
or other liquids from a barrel or tank is shown in the
accompanying illustration, and has been patented by
Mr. Charles W. Proctor, of Lake Forest, Ill. The tank
or barrel from which the liquid is to be drawn may be
placed at a distance, outside of a house or store if de-
sired, while the measuring device is placed where most
convenient, there being aflexible pipe connection, with

A LIQUID MEASURING DEVICE.

the proper faucets, between the barrel and the measur-
ing device. The measuring vessel has a central sleeve
through which passes a suitable portable post, on
which the vessel is held at the desired height by means
of a thumbscrew, and within the vessel is a float, an
upwardly extending rod from which slides in a sleeve
at the top. On the upper end of the rod is a pointer
adapted to indicate gallons and subdivisions, or other
measurements, on a suitably arranged scale, the
graduations being relative to the cubic contents of the
vessel. As liquid is admitted from the barrel or tank
to the measuring vessel, the float rises, until, when the
pointer on the scale shows that the desired quantity
has been drawn, the faucet in the supply pipe isclosed,
and the measured liquid is then allowed to flow
through a flexible tube to the receptacle designed to
receive the measured liquid. The

the end observatories, or an observatory over the lava-
tories or smoking room, leaving most of the space now
occupied as a smoking room for other purposes. This
new observatory car is constructed so that the present
make-up of a sleeper need not be impaired. Three ob-
servatory sections are used preferably on the car, so as
to give the greatest number of inmates an end, as well
as a side, lookout. Passengers in the center observa-
tory get practically the same view as those at the ends,
but at adifferent angle.

By the arrangement shown, the space occupied by
the four upper center berths of the car is used as a cen-
ter observatory, and in the space now occupied by
those four upper berths and across their ends twelve
extra observatory sittings are provided, which may be
easily converted into four comfortable sleeping berths
in this part of the car. Provision has been made for
storing the bedding of the upper and lower berths of
the observatory sections, which is even more conveni-
ent than the system now in use. The backs of the two
lower center seats on each side are spaced apart, and a
safe, easy stair with hand rail rises gradually from the
edge of the center aisle, so as to effect a landing at the
side of the car, back of the space now occupied by the
upper berths. Here a seat isplaced to the right and
another to the left from the landing, and from which
end or cross seats are reached, having their foot rests
supported over and in line with the back of the seats
below. The foot rests for the side and extreme end
seats are placed against, or slightly over, the walls of
the car,and the whole arrangement does not take from
the body or inside of the car many inches more than
the space usually occupied by the upper berth when
folded up and out of the way.

‘When a traveler is seated at the side he faces a large-

40 inch window, made slightly curvilinear, extending
upward from the knee line to the car eaves, which will
enable him to view the highest mountain peak, and to
the right or left of those seats, and from the various
end cross seats, a full view is had of the train top, en-
gine, roadbed, and scenery to the right, left, front and
rear. A forward balcony view is also given from the
end or cross observatory seats of the lower portion of
the car, and all the center aisle of the car is left clear
and open from the floor to the roof.

Should any of the old Eastern roads have tunnels or
bridges lower than 15 feet from the rail, Mr. Mc¢Bride
proposes to use only on such roads the side observa-

tory seats, giving a side view and an end lookout over

[May 2, 1891.

higher than the ridge of the old car roof. The construec-
tion shown has been patented by Mr.T. J. McBride,
Winnipeg, Manitoba, the patent also covering the loca-
tion and construction of the seats, ete., which make it
possible to build a car as deseribed without raising the
old central roof over 15 or 18 inches and without inter-
fering with the main central interior part of the car as
now used.

PROUTY’S SAW-MILL DOG.
The saw-mill dog shown in the cut is of very simple
construction, and can be readily connected with or dis-

AN EASILY APPLIED SAW-MILL DOG

connected from the log, which it is adapted to engage
near the middle on top or on the last cut. It has been
patented by Mr. Wm. H. Prouty, of Worthville, N. Y.
The dog proper has two arms, one slightlylonger than
the other, at right angles to each other. In the rear
of the usual knee on the head-block is a vertical rod,
whose square upper end is held in a bracket, and on
the rod turns and slides a block whose lower part is
square, and on two sides of which is fastened the dog.
In the block is an opening in which is fitted a key
whose inner surface rests against the rod, as shown in
the small view, the key being pressed against on its
outer side by a cam formed on the inner end of a lever
fulerumed in the block. The outer end of the lever
termminates in a ball, or is weighted, so that it wil]
normally assume a horizontal posi-

measuring vessel is lowered on the
post as may be necessary to bring it
below the level of the liquid in the
tank or barrel.

e
McBRIDE’S OBSERVATORY SLEEPER,

Probably at no former period
has traveling been more extensively
indulged in for pleasure, profit, and
education than at present. Our
great transcontinental railroads
now afford such facilities for travel
that the longest journeys can be
made almost entirely without fa-
tigue, and in the most luxurious
manner, the traveler being all the
while presented with constantly
changing views of our valleys,
plains, and mountains. Every por-
tion of the country is attractive ;
the great prairies have a special in-
terest to those accustomed to the
hills and dales of the East, and the
scenery of the South is compara-
tively new to the residents of the
North, and vice versa.

During the past few years, in
order to still more largely attract
tourists, cars of new and beautiful
design have been made, and money

has been spent lavishly in adding
to the comforts of the traveling
public. A car with an end observatory compartment
looking backward has been very much appreciated,
excepting, as sometimes happens, when another car is
attached behind; and an open observatory car for the
better observation of mountain scenery has met with
great favor, even though it does expose thetraveler to
the tempest, dust, cinders, etc., and the chilling air of
the glacier regions. To obviate these objections, a
special form of car has been constructed, known as
“ McBride’s observatory,” shown in the accompanying
illustrations.

This construction also improves the lower berths by
making extra head room, and adds to the seating ca-
pacity of the car without reducing the number of
sleeping berths. The lower berths in the center ob-
servatory section are the most roomy, airy, and in
every way the most desirable in the body of the car,
while the observatory seats may be converted into
upper berths, easy of access, and roomy, and always
the most attractive day seats in the car.

the lower por-
tion of the
train top; but
for all roads
having a clear-
ance of 15 feet
above the rail,
and 8 feet
across, at 14
feet above the
rail, there will
be nothing to -
prevent rais-
ing the obser-
vatory sections
to the highest
point which
will ever be
required, or

say 18 inches
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1 tion, pressing the cam against the

key, whereby the block is locked
in position on the rod. To disecon-
nect the dog from engagement
with a log, the operator raises the
lever, as shown in dotted lines,
whereby the block is unlocked
from the rod, and by pulling on the
lever the block may be raised and
turned as desired to use either the
long or short arm of the dog. It is
designed that the block, with the
dog and the lever, shall be suffi-
ciently heavy to drive the point of
the dog into the log, and make a
practical engagement therewith, as
the lever is dropped.
—_——tt————
Around the World for Five Cents,
A correspondent, Mr. Charles
Scotte, of Epernay, France, has
sent us the fac-simile of an enve-
lope that was sent around the
world for 25 centimes—5 cents.
The letter was mailed at Epernay,
December 19, 1890, by the regular
mail for Yokohama, Japan, via
Havre and New York. As the per-
son to whom the letter was ad-
dressed was unknown in Yokoha-
ma, the letter was returned, reach-
ing Epernay on March 14, having
made the circuit of the world in 84
days. The post marks indicated
the route and time consumed in
transit. They were as follows:
Epernay, December 19, 1890 ; Paris,
December 20, 1890; New York,
January 1, 1891; San Francisco,
January 10; Yokohama, February
4; Hong-Kong, February 10; Mar-
seilles, March 13; and Epernay,
March 14. The letter was brought
to Marseilles by the packet Sagha-
lien. In point of speed this record
is not equal to the imaginary jour-
ney of Phineas Fogg, or the real
record of Nelly Bly, who did the
journey in 72 days 6 hours.

ELECTRIC wands are now used
in beast taming.
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BOOMER & BOSCHERT BALING PRESSES.
These presses are of the power-driven elbow joint
type. The power is taken from a countershaft by
chain belt and sprocket wheels so as tolargely multiply
the power received. A double set of elbow or toggle
joints are the agency for converting the rotary into
vertical motion. The general construction is obvious.
In some particulars the construction shown deserves
special notice. The horizontal screw is of
steel, of large size, and is driven from both
ends inthe heavier presses. The screw nuts
are of solid bronze, securing great strength
and capability of wearing well. The beams
and girts are made of the best rock maple.
To secure the top and bottomn beams, iron
rods 2)4 inches in diameter are employed in
the press shown. This insures greater
strength and compactness than where wood
alone is used to secure the press against the
vertical strain.
To introduce the material, the top is

Srientific Qmerican,

Large Locomotives,

Four monster locomotives have lately been built for
the St. Clair Tunnel Company by the Baldwin Loco-
motive Works. So far as known by the company they
are the heaviest single locomotives ever built. Each of
the four locomotives is expected and guaranteed by
the builders to haul a load of 760 gross tons of cars and
lading up agrade of 105 feet to the mile. This is
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moved to one side. To render this easy, it
is carried on rollers and is rolled to one side
upon the rails extending to therear of the
top, as shown in the cut, when the press is
to be filled.

Such a press as shown stands 16 feet in
height, gives a movement of 5 feet to the
follower, and turns out a bale 24 by 30 by 48
inches for smaller sizes, up to 28 by 36 by 60
inches for larger sizes. This press is design-
ed especially for rags, cotton waste, etec.
Many other kinds including hydraulic and
screw presses are made by the same firm,
adapted for almost every use requiring
great pressure.

For fuller particulars the Boomer & Bos-
chert Press Company, 354 West Water St.,
Syracuse, N. Y., may be addressed.

40>
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RADLEY’S REMOVABLE SLEIGH-RUNNER.

Owners of wagons of every description,
and who wish they had sleighs instead
when snow is on the ground, will be interested in
the special construction of sleigh runners shown in
the accompanying illustration, which forms the sub-
jeet of a patent recently issued to Mr. John Rad-
ley, of No. 104 Manhattan Avenue, Jersey City
Heights, N. J. The parts are designed to be readily
separated or put together without the use of tools,
and may be conveniently carried in the vehicle
to which they are to be applied. Besides the usual
tires, the runners have each a side shield, extend-
ing slightly above the surface of the runner, and in the
runners are set threaded blocks, in which are remov-
ably secured, by means of thumb-screws, the lower

A SLEIGH-RUNNER FOR WHEEL VEHICLES.

ends of wrought iron legs, bent inwardly in their upper
portion to pass clear of the hubs. The legs are designed
to be all of thesame length, and to be adapted to the
varying heights of axles by changing their place of
attachment to the runner. At the top, the legs are
pivoted together in pairs respectively on each end of a
cross-bar adapted to be secured to the axle, each cross-
bar having loops provided with straps and buckles. For
use with the front axle a chain attachment is also pro-
vided, to formm a complete check on the revolving
gear and fasten it more firmly to the sleigh. The
double sleigh-runners are only intended for heavy
trucks, to promote convenience in turning, ete., anc are
in all respects similar to the runners for a single sleigh.
These runners can be removed from a vehicle in a few
minutes, should the sleighing become poor, or they can
be as readily applied when desired. Should the wagon
be too heavy to pull into position on the runners, to
make the attachment, the thumb-screws securing one

of each pair of legs may be removed, allowing the cross-
bars to drop down, when the horse may be employed

O &

EXTRA HEAVY RAG BALING PRESS.

equivalent to a train of 25 or 30 loaded freight cars.
The St. Clair Tunnel Company, for which the loco-
motives have been built, controls the line of railroad
running through the tunnel under the St. Clair River.
It is near the junction of the St. Clair River with Lake
Huron and connects the towns of Port Sarnia, Ontario,
and Port Huron, Michigan. The line of railroad which
runs through the tunnel is the connection of the
Grand Trunk Railway of Canada with its line in Michi-
gan. The tunnel is 6,000 feet long, and the approaches
are 1,950 and 2,500 respectively, making a total length
of over two miles. These approaches have a grade of
105 feet to the mile, and a very heavy locomotive is re-
quired to haul heavy trains through the tunnel and up
the grade of the approaches.

The locomotives are of the class known as tank loco-
motives, and have no tender. The tanks are on both
sides of the boiler, and their capacity is 2,000 gallons.
The space for the fuel, which is anthracite coal, is on
the footboard. There are five pairs of driving wheels,
which are the only wheels, and they are 50 inches in
diameter. The wheel base is 18 feet 3 inches. The
cylinders are 22 inches in diameter and have a stroke
of 28 inches. The boiler is of steel, five-eighths of an
ineh thick, and is 6 feet 2 inches in diameter. There
are 280 flues, 214 inches in diameter and 13 feet 6 inches
long. The firebox is 11 feet long and 84 feet wide.

The cab is placed on top of the boiler and midway
between its ends. There are two sand boxes, one on
the front of the boiler and one
on the back, so that sand can be
placed on the rails whether the
locomotive is running forward
or backward. There is a power-
ful air brake which operates on
each driving wheel. There are
headlights and steps at both
ends, like those of a shifting
engine. The locomotive will run
on 100 poundrails. In working
order the weight is 195,000
pounds.

— e ——
Utilization of Sawdust and'
Shavings.

These practically waste sub-
stances are turned to account
by M. Calmmant, of Paris, for the
production of a finely divided
vegetable charcoal, which is in-

tended to be applied for the re- TR TR

moval of unpleasant flavor in
ordinary French wine, otherwise
unsalable as wine, although
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tion, will only filter about three times its volume. If
not already separate, the sawdust of hard and soft
woods must be separated, because the former requires
a heat of 700° Centigrade, whereas 500° Centigrade
suffice for carbonizing the latter. Carbonization,
which lasts about an hour, is effected in fire clay,
plumbago or cast iron retorts, of about 600 cubic
inches capacity. But previous to this process the saw-
dust must be sifted, first through a coarse
screen to remove splinters and extraneous
matter, and then through a fine sieve, which
only permits passage of theactual wood dust
with the adherent calcareous matter, The
product of carbonization must again be sift-
ed to get rid of this calcareous matter which
has become detached during the process,
when it will, if the operation has been care-
fully performed, resist the action of hydro-
chloric acid. Shavings of either hard or
soft woods, also kept separate, must be sub-
jected to preliminary treatment (which
= consists in a beating, to detach the adherent
dust, and then a high degree of compres-
sion in a hydraulic or other press), when
they are carbonized in the same mauner as
the sawdust, and then ground in a mill to
reduce them to the same degree of fineness.
Great care must be exercised to prevent the
charcoal absorbing moisture from the at-
mosphere, and with this object it must be
inclosed in air-tight recipients till required.
The Stanford University.
Senator Leland Stanford has chosen for
president of his new university Dr. David S.
Jordan,who has been president of the India-
na University for the past sevenyears. The
term of office at Palo Alto will begin next
September, the salary being $10,000 per
annum and residence. Professor Jordanis a
scientist of acknowledged ability and stand-
ing, and has had also abundant experience
as an educator. Heisa broad-minded man
of great energy and activity, who should be just
the one to organize and equip the new institution of
learning. For several years he has been president of
the Indiana State University, having been selected for
the position because of his large executive capacity.
He is about forty years of age.
—_— e etre———————————

THE “FLORIDA” HEATER FOR SOFT COAL,

The heater shown in the accompanying cut is made
for warming all classes of buildings by steam or hot
water circulation and is designed for soft coal combus-
tion. The idea of its construction is by large exposure
of heating surface to effect economy in fuel, and by
a properly designed flue system and by surface burn-
ing to avoid smoke. It is really a substitute for the
expensive and heavy tubular bhoiler. It is made in
sections, each representing a deeply corrugated and
very peculiarly shaped ring. Within a series of such
annular compartments the water is contained. The
sections are of such size that a couple of men can
handle them and set them up. All parts are accessible
for cleaning purposes. The complete set of heating
chambers as set up are surrounded by a galvanized
iron jacketing like any portable furnace. The jackets
arealso lined withasbestos, thus economizing fuel.

The number of square feet of radiator surface that a
single heater will supply varies with its size, ranging
from 250 to 7,300 square feet.

As the heater presents every appearance of an
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IMPROVED “FLORIDA” SOFT COAL HEATER.

to pull the vehicle on the runners. ‘
Isuitable for distillation. The chareoal is also available

THE Académie des Sciences has submitted a new . 28 a filtering inedium, especially in distilleries, where it
system of musical notation in which twenty—seven!is said to be capable of filtering forty times its
characters replace the 203 symbols now employed to ! volume of alcohol, whereas the vegetable charcoal
represent the seven notes of the gamut in the seven |Of commerce, gradually becoming scarcer and dearer,

keys. and which requires grinding and often recarboniza-

ordinary furnace, no special provision isneeded for it.
It can go wherever a hot air furnace can be placed.

For further particulars as to this heater and its
adaptability to particular requirements, address the
manufacturers, the Pierce, Butler & Pierce Manufac-
turing Company, Syracuse, N. Y., U. S. A.
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Items which Interested the Publishers.

To Lear encouraging words from one’s contempora-
ries is always gratifying to publishers. And probably
thereare few, if any, of the conductors of newspapers in
this city more favored in this respect than are the
publishers of this paper.

It is seldom we allude to ourselves in these coluinns,
or to what others say of us, but we claimn the indulg-
ence of our readers for the space required to copy
notices of three of our publications selected frow a
huge pile of similar ones taken from papers published
in every Srare of the Union.

Of the SCIENTIFIC AMERICAN, the Toledo Medical
Compend says: ** No publication cowes to our table that
is more highly prized than this old substantial journal.
Aside from keeping the public fully posted respecting
new inventions and scientific developments, it contains
a vast amount of the practical and useful. The en-
gravings are of remarkably high order, and matter wi.-
companying them is so tersely put that such subjects
as might, under ordinary circumstances, be considered
dry and heavy are not only readable, but highly en-
joyable. It is the best conducted scientific journal in
the United States, as well as being typographically the
handsomest. Its circulation is larger than all the
others of its class combined.”

Of the ARCHITECT AND BUILDER EDITION of the
SCIENTIFIC AMERICAN, Light, a newspaper published
at Worcester, Mass., says: ‘' If one could only realize all
the dreams of the architect in this April number, what
beautiful homes we might have! It is true that some
of thew are not excessively expensive, but houses that
cost even a few thousand are beyond the reach of many
readers of Light. Perhaps the most reasonable design
is that of a house costing $2,700. Of this there are
three views, besides plans for the two floors. Such a
building is perfectly feasible to the man who is paying
fifteen or twenty dollars a month rent. By the aid of
our co-operative banks he could pay for the structure
in a few years, and thus have a beautiful home of his
own. The illustrations and description range upward
to the palatial home in the great city. The April
number of the ARCHITECT AND BUILDER EDITION
also contains a very interesting page of cuts illustra-
tive of English village houses.”

And now comes what Colonel Church, author of the
biography of Captain Ericsson, and editor of the Army
and Navy Journal, has to say of “ Experimental Sci-
ence :” ‘It is illustrated by more than 680 engrav-
ings and is a complete encyclopedia of physies, teach-
ing by the experimental methods and converting the
dry studies which once oppressed the classroom into
an exhilarating pastime. It may, indeed, serve as a
substitute for the ¢ Boy’s Own Book’ of an early day,
carrying the young student and experimenter as far
bayond the possibilities of his father’s youthful studies
as modern science is in advance of the learning of an
earlier day. The solution of all of the problems is
within the possibilities of simple arithmetical methods.
The material for the work is furnished by articles in
that fascinating and useful publication, the SCIEN-
TIFIC AMERICAN. These have been revised or re-
written with copious additions and engravings that are
far superior in clearness and interest to the eonven-
tional illustrations of the ordinary text books. A lad
of 16 to whom we have given the volume,” the colonel
adds, * finds it of unfailing interest. The variety of
experiment is endless.”

P
o

Gun Cotton,

In a recent lecture on gun cotton delivered by Prof.
Munroe, of the Torpedo Station at Newport, the lec-
turer declared that gun cotton, correctly prepared and
handled acecording to directions, was the safest of ex-
plosives to use. It was dangerous only when the ma-
trials had not been thoroughly purified, or the union
of acid and cotton incomplete.

In proof of what could be done with it, a picture was
thrown upon the screen showing the workman cutting
it with chisel, jig saw, and lathe to fit it into a shell.
Another illustration was the extinguishing of a block
that was burning by pouring water upon it. Two thou-
sand pounds of it had been burned in a boufire with-
out explosion.

One volume of the explosive gives 829 of the gas, and
the pressure developed by combustion is 81 tons to the
square inch, and by detonation 157'5 tous, the latter
being in contact, however. The effect of the explosion
of one particle on another isso rapid that it would take
only one second for it to pass through 19,000 feet of the
explosive.

It was shown by the stereopticon that the letters
U. S. N., with the date of manufacture, that are in the
bottoin of each block, are impressed upon an iron plate
upon which the gun cotton may be exploded. It isa
curious fact that, if the marks on the block are in re-
lief, the reproduction on the iron will be raised - and if
cut in, there will be an indentation on the plate. Prof.
Munroe’s theory is that when the letters are cut into
the explosives, the gases generated in the indentations
are hurled from them as a projectile from a gun. If a
leaf or a delicate piece of lace be laid between the gun-
cotton and the iron, its impress will be left in all the

perfection of outline of the original, though the article
itself is absolutely annihilated.

AN IMPROVED VELOCIPEDE,

The machine shown in the illustration is designed to
be readily propelled over heavy grades, having means
for regulating the application of power therefor, and is
adapted for use by ladies as well as gentlemen. It has
been patented by Mr. Andrew W. Schieding, of Turn-
er'’s Falls, Mass. The large driving wheel has bearings
in a horizontal frame, a forward extension from which
drops nearly to the ground, and in this portion is

SCHIEDING’S VELOCIPEDE.

pivoted the axle on which the forward wheels are
mounted. A top, indicated by dotted lines, is designed
to cover the front portion of the vehicle, which it may
be made to cover wholly, with suitable doors. Mounted
loosely on each end of the hub of the driving axle are
skeleton pulleys, the inner flange of each pulley having
a radially projecting extension, as shown in the small
detail view. To each of these extensions is pivoted a
spring-pressed pawl engaging the teeth of a ratchet
wheel on the end of the hub. Pivoted near the front
axle are treadles, which have rearwardly extending side
pieces in which are pivoted pedals. On the outer side
piece of each treadle are lugs to which the operating
cable is attached, the lugs being so placed as togive au
increased or diminished leverage. The cable extends
from the lug over one of two pulleys pivoted in oppo-
site sides of the frame just back of theseat, thence once
around one of the skeleton pulleys on thedriving wheel
axle, thence around two pulleys pivoted at opposite
sides of the machine near the ground, in front of the
driving wheel, and thence around the opposite skeleton
pulley on the driving wheel axle, and back over the

DESK FAN OR SMALL DENTAL MOTOR.
pulley back of the seat to attachment with a lugon the

opposite treadle. On the rotating of the skeleton pul-
leys by the cable, as the treadles are depressed, the
pawls on these pulleys engage the ratchet teeth on the
hub of the driving wheel to operate the latter. To in-
crease the power, the ends of the cable are attached to
other lugs on the treadles nearer their pivotal point,
the speed being correspondingly diminished. A rod ex
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tending along the sides and across the back of the seat
has its rear portion formed into a crank on which a
brake shoe is pivoted, in position to be conveniently
applied to the rim of the driving wheel. A lever at-
tached to a plate on the front axle extends upwardly
and rearwardly toward the seat, and by turning this
lever the operator can readily steer the machine to the
right or left. A tug is attached to the lower forward
portion of the frame, with a handle or loop, for use
when the velocipede is to be driven up a steep grade,
thus increasing the power to press upon the treadles.
With the aid of the tug, from which a strap may be ex-
tended over the shoulders if desired, and the increase
of power to be obtained by the attachment of the ends
of the cable to the lugs in the central part of the trea-
dles, very great advantages are obtained when the
grade is exceptionally heavy. The machine is readily
operated by a rider in either a standing or a sitting po-
sition.

GO+
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Energy.

Before the Thomson Scientific Club, at Lynn, Profes-
sor Thomson recently delivered a very interesting
address on ‘‘ Energy.”

Formerly, he said, matter was considered as the thing
that existed, and force the something that acted upon
it. Energy is a term used to express something which
we do not always understand. It exists everywhere so
far as we know. Matter was considered indestructible.
If we admit that energy can act on energy, we have no
need of the old matter and force. We can see the
changes in energy, though we cannot discover the thing
itself. We have potential and active energy. Poten-
tial is simply stored energy, power to do work. The
water in the reservoir is the same as the water a hun-
dred feet lower, but it can do work that the other can-
not, because it has energy stored in it. When that
water is running down the hill and turning the wheel,
it shows its actual energy. The earth revolving is
another case of stored-up energy, as is also a wheel in
motion. A springisan example of elastic energy. In
a boiler we have kinetic energy transformed from the
heat of the fire. These are all mechanical forms of
energy. The cannon ball shot into the air shows ener-
gy of motion in its ascent. When it reaches the high-
est point, it has energy of position. When it strikes
the ground and bounds, it shows elastic energy. Be-
sides this there is energy of temperature, which the
hot cannon ball possesses. This is called molecular
energy. If we could take all the heat out of anything,
it would become liquid and then frozen. This has
been done even to air. There is another or electric
energy, another chemical and another radiant. Every
form of energy is convertible into any other, some-
times at so great waste as to be impracticable for use.
In converting mechanical energy into heat it is almost
perfectly efficient, but in converting heat to mechan-
ical motion ninety per cent is lost. The energy of heat
is disorganized as contrasted with the organized, direct
energy of motion. A disorganized army, each soldier
going his own way, can do little. The tendency in
nature is to degrade energy.

—_—— e —
DESK FAN OR SMALL DENTAL MOTOR.

A small motor of new design and high efficiency, in-
tended particularly for use in connection with a desk
fan or dental motor, has recently been introduced. It
may be used forany work requiring light power. The
working parts are substantial, and not liable to wear
or get out of order in any way.

It may be operated by an acid primary battery at a
cost of not exceeding seven cents for ten hours’con-
tinuous service.

The motor may also be operated by a storage or se-
condary battery, charged from a simple and efficient
primary battery. It is easily set up and requires little
care. It may be located in any convenient closet or
cellar, and connected with a small storage battery and
the motor. A switch onthe motor is arranged so that
when it is thrown so as to stop the fan, it connects
the primary with storage battery; the latter being,
therefore, charging during all the time that the motor
isnot in use. A fan or light power motor is thus
made available anywhere on short notice, in the sick
room, in the office or library, or in any place where it
can administer to the comfort or convenience of the
occupant.

The same battery can be used to ring bells, operate
signals, or do any similar electrical work that may be
desired.

The motor and blades of fan are all finished in nickel,
and the outfit will be an ornament in any location.

The motor, as fitted up for shipment, has the fan at-
tachment, that being the service that is most often de-
sired.

This motor is manufactured by the Novelty Electric
Company, of 52 North Fourth Street, Philadelphia,
Pa. It also manufactures electric motors for fans and
other light power, of high efficiency, for use in incan-
descent light circuits, 34, 4. and 14 horse power, and
small dynamos, 2, 4, 8, and 20 16-candle power incan-
descent lamp capacity. Also annunciators, electric
bells and burglar alarms.
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Sorrespondence.

One Source of Fires,
To the Editor of the Scientific American :

That a building could be burned by a telephone was
demonstrated a few nights ago across the hall from
my office. By some means the electric light wires in
the street communicated with the telephone wires,
which set fire to the telephone box. When discovered
everything was in a bright blaze. Cnly a little while
longer and an unknown conflagration would have oc-
curred. The night was very damp, which aided the
light current in passing to the telephone wires.

Atlanta, Ga. B. H. CATCHING.
Rain Conditions—A Note by Prof.
To the Editor of the Scientific American:

I note that the article in the SCIENTIFIC AMERI-
CAN, December 20, 1890, entitled * The Artificial Pro-
duction of Rain,” near the close quotes the opinion of
H. C. Russell as follows: ‘“ Our onlychance would be to
take advantage of a time when the atmosphere is in a
condition of unstable equilibrium, or when a cold cur-
rent overlies a warmone. If under these conditions we
could set the warm current moving upwardly and once
flowing into the cold one, a considerable quantity of
rain might fall, but this favorable condition seldom
exists in nature.”

The experience of the well known lady aeronaut
Carlotta, as well as my own, is directly contrary to the
idea of infrequency conveyed. The condition of a
cold current overlying a warm one is common enough,
and when ascensions were made immediately preced-
ing rain, or several hours before it, a warm current
was already established upward, and the air was warm
and moist all the way up, and rain was invariably pre-
dicted by us after such observations, which were fre-
quently made during the afternoons of July 4, which
day seems to be especially favorable to balloon ascen-
sions, atmospheric disturbances through concussions,
and consequent rainfalls. CARL E. MYERS.

Frankfort, Herkimer County, N. Y., April 6, 1891.

A Nozzle Holder Wanted.
To the Editor of the Scientific American:

It has been proved by experience in this part of
Florida that steam-pumped water can be used suc-
cessfully and profitably for irrigating orange groves
and truck farms. Thesoil is so loose that water will
not run on the surface at all, and the only practical
mode of applying the water, in most places where it
has been tried, is to spray it by pressure and let it fall
as in ordinary lawn irrigation. What is known as the
‘“ Holly system ".is used ; that is to say, an ordinary
pumping station is erected at the water, pipes are laid
over the ground to be irrigated, a regulator or governor
is so adjusted that the back pressure will cut off the
steam from the pump when the pressure in the pipes
reaches the desired limit. By this means a practically
uniform pressure can be maintained sufficient to spray
the water. A main pipe leads from the pumping sta-
tion through the field to be irrigated, and from this
laterals run to the edge of the field, and on these lat-
eral pipes hydrants are placed at convenient dis-
tances.

With a 6 inch main, 4 inch lateral, and 3 inch hose,
and a pressure of 130 pounds, water can be thrown from
an inch and a quarter nozzle 100 feet, and a circular area
200 feet in diameter can be irrigated without changing
the location of the nozzle. But to do this the nozzle
must be held at an angle of 45° to the horizon, and
moved around at that angle. This distributes the
water over a circular strip 16 feet wide. The nozzle
must then be raised so that the outer limit of the water
will fall 16 feet nearer the nozzle ; a circuit of the noz-
zle at this angle irrigates another strip inside the first.
This is continued, the nozzle being elevated and moved
more rapidly at each circuit until the nozzle points to
the zenith, when in a few moments the ground im-
mediately around it receives the water. It requires,
with pipes, hose, and nozzle such as I have described,
about 40 minutes to distribute 9,000 gallons of water
(one-third of an inch over the entire surface) on the
circular area 200 feet in diameter. The distribution is
very uniform, and the water is so sprayed as not to in-
jure the tenderest vegetation. With the ordinary
sprinklers now in use it is easy to irrigate the small
spacesleft between the circles. But the labor of hold-
ing the nozzle is expensive. The man gets wet in spite
of gum suits, and he not only requires wages above
ordinary labor, which is here worth $1 per day, but
he is frequently made sick.

We need an apparatus that will do this work of hold-
ing the nozzle automatically, something that will move
the nozzle around at an angle of 45° at a regulated
speed ; then elevate the nozzle to say 53°, move it
around with increased speed at that angle, thenelevate
it to say 60°, etc. ; or the movement might begin with
the nozzle pointing to the zenith and then descending
in constantly widening circles until it reached an angle
of 45°, that being the point at which the greatest pro-
jection is obtained. It would be better to have each
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circuit made with the nozzle at the same elevation dur-
ing the entire circuit ; but it would answer all practical
purposes to have the nozzle moved along a spiral in-
clined plane at a uniform speed, with the angle of in-
clination so adjusted that the time required foreach
circuit of the nozzle would be in proportion to the area
to be watered during the circuit. For example, only a
few-seconds would be required when the nozzle points
to the zenith to water the small area on which the
water would fall. A little longer time would be re-
quired to water the area which would be reached when
the nozzle made a circuit at an angle of 85°, still more
when it made a circuit at an angle of 80°, and the area
watered by the nozzle at an angle of 45° being the larg-
est, the longest time would be required for that cir-
cuit.

If the apparatus was so adjusted as to cause the noz-
zle to descend from the zenith to an angle of 45° to the
horizon, or to ascend from this angle to the zenith in
40 minutes with uniform speed, and during the ascent
or descent to make eight complete circuits, the main
purpose would be accomplished.

The motion to the nozzle could probably be imparted
either by a spring or by a weight, or by water power
obtained from a small orifice in the side of the nozzle
or hose. In watering orange trees, it would be neces-
sary to raise the apparatus 12 to 15 feet above the
ground, and it should be so constructed that it could
be fastened to the top of a post placed in the ground at
the center of each circuit to be irrigated.

If somebody will invent and construct an apparatus,
not too costly, that will do this work, a good demand
will be found for it at once, with probably a largely
increased demand in the near future.

DanieL S. TroY.

Lane Park, Lake Co., Fla., April 10, 1891.
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.The Camera Obscura.
To the Editor of the Scientific American :

In your issue of April 11, Mr. Nicolas Pike has an
interesting article on ‘ Photography.” In this he
ascribes the invention of the camera obscura to
Baptist Porta. I send you some brief notes on the
‘“ History of the Magic Lantern,” to show you that an
earlier date should be assigned to the discovery. You
may reprint the notes if you please.

H. CARRINGTON BOLTON.

New York, April 15, 1891.

NOTES ON THE HISTORY OF THE MAGIC LANTERN.

The ‘“mmagic” lantern is an outgrowth of the camera
obscura, the origin of which is unknown. Its inven-
tion is usually attributed to John Baptist Porta, but
Libri (Histoire des sciences mathematiques en Italie,
Paris, 1841, 4 voluwes, octavo) has shown that it was
frequently mentioned by authors of much earlier
date.

The first mention of the camera obsecura occurs in
unpublished MSS. of the celebrated Italian painter,
sculptor and architect Leonardo da Vinei. Da Vinei
was born in 1452 and died in 1519. His reputation as
an artist is immortal, but it is less generally known that
he was well versed in musie, military seience, mechanics,
hydraulics, astronomy, geometry, physics, natural
history and anatomy. In several of these branches
he made original investigations, anticipating later
philosophers.

In a MS. quoted by Libri, Da Vinei proposed a theory
of vision which he seeks to explain by reference tothe
camera obscura. (Lzbri III., 54 and 233). This takes
the invention back into the 15th century—say 1490.

In a work published in 1521 by Ceesariano, a Milan-
ese architect, he attributesthe invention to a Bene-
dictine monk, Dom Panunce, which is, however, re-
garded as doubtful (L<bre IV., 303).

Cardanus, an Italian physician, mathematician and
author, also mentions the camera obscura in a treatise
entitled De verum subtilitate, published at Nurem-
berg in 1550.

All these references antedate John Baptist Porta’s
work, ‘‘ De Magia Naturalis,” of which the first edition
appeared in 1553, when its precocious author was only
15 years of age. While Porta was not the inventor of
the camera obscura in its simplest form, he has the
honor of first employing a convex lens to perfect the
images, and of placing transparent drawings opposite
the opening. To these drawings he attached movable
parts, and thus produced astonishing effects, which the
unlearned ascribed to magie, a term connected with
the lantern ever since.

Porta’s camera obscura consisted of a simple box
with a small opening at one side, through which the
rays of light entered and fell upon a white paper
scereen at the opposite side. The lens was subsequently
inserted.

The difference between a dark chamber of this con-
struction and a magic lantern is very slight, and con-
sists chiefly in the relative position of parts and the
source of illumination. By whom the great improve-
ment was made, of substituting artificial light for sun-
light in exhibiting transparent pictures, is unknown to
the writer.

Deschales in his ** Mundus Mathematicus” (Leyden,
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1674) states that a Dane, possibly the physician Thomas
Bartholin, showed him in 1665 a lanterna magica having
two convex lenses (Pogg. Gesch. Phys.. p. 436).

Athanasius Kircher, a learned Jesuit, professor of
mathematics at the Collegio Romano (b. 1602, died
1680), in his second edition of ‘‘Ars Magna Lucis et
Umbre,” 1671, describes the magic lantern.

The oxy-hydrogen light now commonly used in con-
nection with the exhibition of pictures by the lantern
was the invention of Thomas Drummond, of the Royal
Engineers (b. 1797, d. 1840), who employed it in 1824 in
the trigonometrical survey of Ireland. The principle
on which it is based had, however, been established in
1801, by Prof. Robert Hare, of Philadelphia. To pre-
vent explosions from the ignition of the mixed gases,
Dr. Hare also applied the principle of Sir H. Davy’s
safety lamp, but this was not altogether satisfactory,
for it did not prevent some disastrous explosions.
Later the so-called *‘ safety jet” was introduced, con-
sisting of concentric tubes which prevent the gases,
oxygen and hydrogen, from mingling previous to their
issuing from the orifice. This invention is variously
ascribed to Hemming, Maugham, and Daniell. The
publication of the latter is dated 1833.

H. C. BorTonN, New York City.

Prevention of Damages to Sea Shores,
To the Editor of the Scientific American :

For many years severe easterly winds and storms
have caused much damage at many places along the
sea shore by driving the waves in upon the beach with
sufficient force to wash away the sand and bluffs to an
alarming extent, necessitating the moving of buildings
and walks, changing of roadways, and in general ruina-
tion of valuable properties. Cape May Point has suf-
fered probably as much as any other place along the
Jersey shore. Here it is not only the easterly winds and
tides driving the waves in upon the shore, but also the
flood and ebb tides that run in and out of Delaware
Bay, sweeping away the sand washed up by the waves.

Engineers have been consulted and many thousands
of dollars spent in driving pilings to form jetties and in
building strong sea walls ; but all of these structures
have proved but futile efforts to.stop the inroads of the
sea. .

The storms of last fall damaged a thousand or twelve
hundred feet of the front to such an extent as to re-
quire the moving of one large building back quite a
distance. And as eight dwellings and two churches
more would be jeopardized by another storm, the
property owners became alarmed, and they called a
meeting of those interested to devise some plan to save
the front. At that meeting theories were advanced as
to the cause of the damage and remedies needed.

It was finally decided that the cause came from the
driven waves washing and loosening up the sand, some
of which was carried back with every receding wave

till it came in contact with thecurrent,and was carried

away to be deposited where there was no current, or
where there was an obstruction formed to collect it.
And the remedy would be a solid, tight jetty, to stop
the current. This would form an eddy on either side
of the jetty, and the sand would be collected.

A committee was appointed to enter into a contract
to have one built and to be paid for by private sub-
scription.

This jetty was completed last November, and since
that time the shore has not only been saved from
further damage, but on each side of the jetty the shore
has made out more than 100 feet and gradually is fill-
ing out further.

The top of the sand first colleects about on a level
with the average tides; each storm tide that washes
over the level surface of made ground carries sand
further back and raises the inner shore to the top and
above the reach of the highest tides.

The result in this case clearly demonstrates the feasi-
bility of jetties to not only prevent the washing away
of the shores, but to add thereto. The peculiar shape
of this jetty aids in collecting sand, as it does not cause
sudden resistance to waves.

‘Where jetties are built exposed to all storms and the
pounding of the waves, it is necessary to have the
strongest kind of structures to prevent them from be-
ing carried away by the force of the sea.

This plan of jetty is A-shape, which avoids sudden re-
sistance to waves and heavy seas. There are two rows
of planking sunk into the sand by hydraulic pressure,
the sides being on an angle of about 45 degrees, the
planks meeting at the top or ridge, and a ballast floor ;
all secured to a heavy framework of timbers well tied
together by iron bolts, and the structure loaded with
stone ballast, 1,500 or 2,000 pounds to the lineal foot.

Germantown, Pa. S. E. HUGHES.

A Five Thousand Mile Railway.

The great Russian railway from Vladivostock on the
Pacific Ocean through Siberia to St. Petersburg has
been ordered and operations begun. Thisroad will be
4,810 miles long—with spurs, more than 5,000 miles in
all. The cost is estimated at one hundred and sixty
millions of dollars. 1t will open many regions rich
in minerals and agricultural productions.
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VICTOR BICYCLES.
(Continued from first page.)

against spreading by side flanges having rounded edges
which the tire covers and protects. The base of the
tire rests on a horizontal rim bed which aids materially
in giving lateral stiffness to the tire and
strength to the hollow rim. With this con-
struction the rubber displaces inwardly under
pressure, and the movement of the rubber is
almost entirely in a radial direction, a fact
which accounts for the great elasticity of the
Victor cushion tire.

The elasticity of the forward part of the ma-
chine is secured by the dcvice known as the
Vietor spring fork, which has proved itself in
actual use a device of great value. This, taken
in connection with the cushion tire, insures
as smooth and steady an action as could be
desired. The machine is provided throughout
with the finest ball bearings, and the pedals
are made on a new plan original with the Over-
man Wheel Co. Being rectangular in section,
they automatically adjust themselves to the
curve of the boot and give a good bearing to
the sole of the foot.

In describing such work it is natural to
begin with the history of the company, but
we will omit matter that is purely historical, and refer
only to the concern in its present state.

The Overman Wheel Company now occupies two ex-
tensive buildings, which lie upon opposite sides of the
street, and are connected by a bridge. The first of
these buildings, while in process of construction, was
supposed to be large enough to meet the demands of
the business for many years, but before the structure

THE VICTOR SQUARE RUBBER PEDAL.

was completed it was determined that the works must
be doubled, and, as a consequence, a second building
was planned and proceeded with as rapidly as possible.
These buildings are made of brick, with granite trim-
mings ; the piers between the walls which support the
floors are brick, with granite binders and iron caps.
The floors are made of heavy matched pine plank,
having a thickness of 214 inches, covered with diago-
nal pine flooring, on the top of which is placed a floor
of hardmaple. The ceilings and timbers are covered

THE VICTOR SPRING FORK.

with asbestos and tin, thus rendering the wooden por-|

tions practically fireproof.

The sucecess of this concern is due in no small degree
to Mr. Overman’s genius in planning, building, and
equipping his own shop, everything of this character
being done under his own eye. The growth of the
business has been such that at the present time both
of these extensive buildings, with all the machinery
and appliances contained in them, are scarcely able to

0/L FIRE 1 COAL EIRE

THE CUSHION TIRE. COAL AND FUEL OIL FORGE.

keep up with the demands of the business, even when
the work is carried on night and day, as is the case
during the busy season. Each of these buildings is

provided with a pair of 100 h. p. engines and boilers to
match, and the works are so constructed that all the

THE VICTOR BICYCLE.

machinery in both buildings may be driven by either
set of engines.

The machinery employed in doing the work is the
best that money can purchase or that genius can de-
vise. As soon as the necessity for a machine for a
given purpose develops itself,the machine is purchased
or constructed and set at work as soon as possible. We
are informed that everything which is used'in the con-
struction of the Victor machines, with the exception of
the rubber tires, is made on the premises by day labor.
No contract labor is allowed, and, as a rule, no work-
man under twenty years of age is employed,
it having been found by experience that
boys are apt to be not sufficiently alive to
the importance of always doing their best
work to justify their employment. All the
workmen here employed are skilled me-
chaniécs who are proud of their work, and
not only stand high as mechanics, but as
citizens, as the Overman Wheel Company
will not employ an individual who disgraces
himself, whether in the works or out. As
the machines are made entirely of steel, it is
obvious that drop forging must enter largely
into the process of construction. In one of
our engravings is shown a view in the drop
forging shop where the steel parts are forged
preparatory to being shaped in milling ma-
chines and lathes. The forges in the drop
forging shop are constructed double through-
out, for the purpose of adapting them to
the use of liquid or solid fuel. Crude petro-
leum is the standard fuel for heating the
steel. It is atomized and blown into the
forges by air under pressure. The petro-
leum for this purpose is taken through a
private pipe line from tank cars at the rail-
way, and stored in an underground reser-
voir having a capacity of several car loads.
Petroleum is used under the boilers and in
the hardening furnaces, and all these fur-
naces are so arranged that should the supply
of petroleum fail, even temporarily, the coal
furnaces may be immediately started and
work will proceed without interruption. Besides the
petroleumn heating furnaces there are gas blowpipes,
and furnaces supplied with gas from a private plant.

As the parts of the machines are held together main-
ly by serews, screw threads and nuts, a great deal of
fine machinery is required to accomplish this partof
the work. This is contained in the screw machine
room, shown in one of our engravings. Most of the
parts of the machine are carefully nickel plated in
preference to japanning, or any other finish. A large
force is employed in the nickel plating
department, which forms the subject of
one of our engravings. After plating, the
parts are conveyed to the buffing room, a
corner of which is illustrated.

The parts of the wheels are put together
and the wheels are carefully trued and
adjusted in a department devoted to that
purpose, and one of the floors is used for
assembling the parts of the machine. After
assembling, the machines are all tested.
Before the construction of the new building
the machines were tested on the road, but
the uncertainty of the weather made it
necessary to provide a place under shelter,
therefore the upper story of the new build-
ing was provided with a floor especially
prepared for this purpose, the floor having
pavements representing all kinds of roads,
so that the behavior of the wheels on the
different roads could be readily studied.

The tools used in the different depart-
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ments of the establishment are kept in a fireproof
vault in charge of competent attendants. They are
made in triplicate and given out according to a regular
system.

The illumination of the building is accomplished by
an electric light plant having a capacity for
one thousand 16 candle power lamps. The pro-
tection against fire is very complete, the works
having a water tower on the roof, an under-
ground reservoir with a capacity of 30,000 gal-
Jons, and a standpipe from the city works on
every floor.

The works employ six hundred men at the
present time, and we are informed that this
number will soon be increased to one thousand.

The office from which this great activity is
controlled is shown in one of the smaller engrav-
ings. Here the ruling genius presides. So far
as possible every department is made to report
itself through the medium of an electrical ap-
paratusat the office. The pressure of the steam
in the boilers, the temperature of the japanning
ovens, the level of the water in the water
reservoir, are all made to report automatically
at the office. Here, also, is the master clock
which controis the secondary clocks through-
out the entire establishment, and connected
with this clock is an engineer’s signal for blowing the
whistle, the signals for the closing of the gates,
ete.

The capital stock of the Overman Wheel Company
is $250,000, with a surplus of a like amount. The
president of the company is A. H. Overman; treasurer,
E. S. White ; directors, A. H. Overman, of Springfield;
George D. Seymour, New Haven; Charles E. Mitchell,
Washington ; and Luther White, of Chicopee. Branch
houses have been established at Boston, Mass., Wash-
ington, Denver, and San Francisco, where customers

TOOL VAULT.

can make precisely the same business arrangements as
at the home office.
— -t —

IT is recommended for the prevention of baldness
that the hair be kept pretty closely cropped, and that
the head be bathed frequently in salt water and lubri-
cated occasionally with a very small quantity of vase-
line. Two teaspoonfuls of salt to a pint of water will
make a tonic of the proper strength, and with this the
head should be bathed three times a week.—Med. Rec.

A CORNER OF BUFFING ROOM.
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SCIENTIFIC DIVERSIONS,

Street venders are often seen selling, at night, a lit-
tle mouse which they place upon the back of their
hand, and which keeps running as if, having been
tamed, it wished to take refuge uponthem. Inorder to
prevent it from attaining its object, they interpose the

Fig. 2—THE EGG AND HAT TRICK.

other hand, and then the first one, which is now free,
andso on. The mouse keeps on running until the ven-
der has found a purchaser for it at the moderate price of
two cents, including the instructions for manipulating
it, for, as may have been divined, it is not a question
here of a live mouse, but of a toy. This little toy is
based upon two effects—first, an effect of optics, and
second, the effect due to an invisible t hread.

The mouse, which is flat beneath, is provided near
the head with a small
hook, and the operator has

-fixed to a buttonhole a
thread ten inches in length
terminating in a loop. He
fixes this loop in the hook
a'bove mentioned, and,

Scientific Qmerican.

ment, a clown took a hat and a handkerchief and then,
after showing, by spreading it out, that the handker-
chief was empty, drew an egg frowm the folds of the erum-
pled fabric and allowed it to drop into the hat. Then he
took up the handkerchief, shook it out again, crumpled
it up, found another egg, and let it drop into the hat,
and soon. When it might have been supposed that
the hat contained a certain number of eggs, he turned
it upside down, and, loand behold, the hat wasempty !
All the eggs from the handkerchief were reduced to a
single one attached by a thread to one of the sides of
the handkerchief, and whi ‘h theamusing operator ma-
liciously exhibited, after seeming to look for the van-
ished eggs.

While the handkerchief was stretched out, the egg
wa. behind it, and, although it was shaken, remained
suspended by its thread. In erumpling the handker-
chief it waseasy to seem to find the egg in it, and to
put it in the hat, where it did not remain, however,
for, lifted by the thread, it resumed its place behind
the handkerchief. Fig. 2 shows the handkerchief at
the moment that the egg has been removed by the
thread on the side opposite that of the spectators.

On attaching a black thread, 16 or ¥0 inches in length,
to an empty egg, and selecting the egg thus prepared
from a lot of ordinary eggs, as if by chance, we have a

| ready means of amusing and mystifying spectators for

a long time. Having hool:ed the free extremity of the
thread to a buttonhole of the waisteoat, let us lay the
egg upon the table. After apparently ordering it to ap-
proach us, it suffices to recede from the table to make
the docile egg obey the command. By the same
means, it may be made to make its exit alone from a
hat, or, again, by bearing upon the invisible thread, it
may be made to dance upon a cane or upon the hand,
in a word, to perform various operations that eggs are
not acecustomed to perform.—La Nature.
— -t re——

THE MAUSER MAGRZINE RIFLE.

In the Mannlicher rifle, the magazine is permanent-
ly attached to the weapon, and every cartridge used is
first put into the magazine. To enable this to be
done, and at the same time to raise the average rate of
firing, as compared with a single loader, the cartridges

tautening the thread,
places the mouse upon the
back.of his left hand (near
the little finger, for ex-
ample).

On moving the hand
away from the body, the
mouse, which does not stir,
seems to slide over the
back of the hand, and, at
the moment that it is
about to fall on reaching
the thumb, the right hand,
passed beneath, arrives
just in time to cateh it
near the little finger,
whence, by the same
movement as before, it
seems 'to go toward the
thumb (Fig. 1).

In order to perform the
experiment off-hand, it
suffices to take a cork and
carve it into the form of
a mouse, then cut away
the under part of the
animal thus rough-shaped,
so that it may lie per-
fectly flat, then make two
ears out of cardboard, and
a tail out of a piece of
twine, and finally blacken
the whole in the flame of
a candle. After this, the
black thread, terminating
in a ball of soft wax or a
pin hook, having been
fixed to a buttonhole, al-
low the spectators to ex-
amine the mouse, and, af-

ter it is returned to you,
fix the thread, either by its
ball of wax or its hook, to
the front of the flat part
of the rodent, which you
may then cause to run as
above described.

Another effect due to
an invisible thread is the

fodwing :

Some months ago, in a
Parisian public establish-

THE MAUSER MAGAZINE RIFLE.
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are issued in sets of five carried in steel clips or hold-
ers. The complete set or bundle is placed in the mag-
azine with nearly as great ease and celerity as a single
cartridge can be placed in the body or the chamber of
the rifle. After every five shots there is & momentary
intermission for reloading, but it is very short. If the
magazine be empty, it is quite possible to use the rifle
as a single loader. This principle of loading by means
of a cartridge holder which goes bodily into the maga-
zine has been adopted in Austria and Germany.

i

g

Fig.1.—THE ANIMATED MOUSE.

A third type of magazine rifle is that invented by
Mr. Mauser, and adopted by the Belgian, the Turkish
and the Argentine governments. It} has a magazine
which, although not absolutely fixed, is not intended
to be removed except at considerable intervals for pur-
poses of cleaning. The cartridges are issued in sets of
five held together by clips or holders, but these clips
do not go into the magazine, and form no part of the
equipment of the rifle. In other words, if the eclips
should become rusty, or be bent by blows or pressure
in packing, the soldier would still be able to use his
magazine, a condition of affairs which would not ob-
tain if the cartridge holders had to be placed bodily
in the magazine. A con-
current advantage of this
arrangement is that the
bottom of the magazine
does not need to be left
open for the clip to fall
out when emptied. If an
open-bottom magazine be
rested on damp ground, as
would be the case with
the marksman lying down,
mud or wet is almost cer-
tain to enter the opening,
with the likelihood of rust-
ing the interior of the ma-
gazine. Should this occur
the cartridge holders would
not fall out, and possibly
the feeding spring itself
would be rendered useless.
In the Mauser system the
cartridges in their holder
are placed directly over the
mouth of the magazine,
and by pressure of the
thumb are fed out of the
holder into the magazine,
as will be better understood
when we come to describe
the mechanism in detail.
The holder falls away and
ceases to be an element in
the affair. Further, the
Maauser rifle does not need
a cut-off to render it a
good single loader. The
soldier may keep his mag-
azine full during the early
part of a fight, reloading
after every shot if he likes,
and thus preserving his
store intact against the su-
preme moment. This can-
not be done with either
the German or Austrian
rifles ; they are only avail-
able as single loaders when
the magazine is empty.
Neither can a half-empty
magazine bereplenished in
them without sacrificing
the cartridges which it con-
tains.

Thé construction and
mechanism of the Mauser
magazine rifle are clearly
shown by the illustrations.
Fig. 1 shows the body of
the weapon, with the bolt
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drawn back and the magazine full. Fig. 2 shows all
the parts of the bolt with the striker. Fig. 3 is a view
of the end of the bolt with the extractor. Fig. 4is a
separate view of the piece marked f in the details.
Figs. 5 and 6 show the cartridges and their holders.
Figs. 7 to 12 show details.

The system of loading by means of a temporary clip
is clearly brought oat in the engravings. The eclip it-
self, %, is a piece of thin plate steel bent over at its
edges to form a groove or rebate in which the flanges
at the bases of the cartridges fit. This groove is quite
cpen at either end, so that the cartridges are free to
slide out. To prevent them chattering out during
transit, or while in the soldier’s pouch, a light spring,
made of a piece of wavy steel ribbon, is laid in the bot-
tom of the groove and holds the flanges of the car-
tridges firinly against the turned-over edges of the steel
strip. The whole packet is quite firm and compact, so
that it can be handled without the slightest danger of
falling apart. But if pressure be applied to the car-
tridges in a line parallel to the clip, then they can be
readily made to slide out of the groove. Provision is
made in the body of the rifle (Figs. 1,8, and9) for hold-
ing the clip perpendicularly, or nearly so, over the
mouth of the magazine in such a position that a mode-

‘rate pressure applied by the thummb to the upper car-
tridge will feed the whole of them downward into
their places. The clip is left standing, supported at
the sides and the bottom by the solid metal of the rifle
body, and held by the elastic pressure of the piece, f
(Figs. 4 and 9). The first movement of the bolt (Fig.
7) throws out the clip, and the piece, f, springs back
into place.

In the Mauser magazine the cartridges are pushed in
sideways, and yet the spring does not force them out
again as soon as the pressure is withdrawn. This most
convenient arrangement results from the construction
of the nagazine, 7 (Fig. 5). Thelips are turned over for
nearly the entire length, but they are divided by a
straight cut from the sides, and are so elastic that they
readily spring apart to receive a charge. They are,
however, sufficiently strong not to be opened by the
elastic pressure which forces the cartridges upward.
The base of the top cartridge projects above the mouth
of the magazine sufficiently to be caught by the bolt, a
(Figs. 1, 5. and 7), when it is moved forward, forcing the
point of the bullet up an incline into the barrel, and
thus springing apart the lips of the magazine to allow
the cartridge to escape from it.

The magazine itself is exceedingly compact, not in-
terfering with ‘the grasp of the soldier in firing. The
construction of its feeding arrangement is seen in Figs.
7 and 8. This is formed of two leaves, each acted upon
by a spring. This feeding arrangement can be easily
got at for cleaning or repairs. The bottom of the
magazine is pivoted at its rear end, and secured by a
secrew at its forward end (Fig. 7). If this screw be
withdrawn a few turns, the bottomn of the magazine,
with the spring attached to it, drops down, and a few
turns more enable the feeder to be detached and with-
drawn. The screw is still engaged for more than half
its length in the thread, so that there is no likelihood
of its being dropped and lost. The magazine is se-
cured by a catch lever which takes into a depression in
its rear end. By pressing on the button which comes
through the front of the trigger guard the catch lever
can be withdrawn and the magazine liberated. This
operation can be performed in a few seconds, but it is
not intended that it shall be carried out on the field of
battle. The bottomn and ends of the magazine (Fig. 8)
are thick and solid, and are capable of withstanding a
very severe blow, while the sides are to a very consid-
erable extent protected by the stock. Of course any
part of the magazine would be irretrievably damaged
if struck by a bullet, but the same thing is true of the
soldier.

The bolt is of great simplicity. Apart from ite cock-
ing arrangement, it is merely a hollow cylinder of steel
with a handle at one end and two locking lugs at the
other. These lugs (Figs. 2, 8,9, and 12) slide through
two grooves in the breech of the gun, and on the bolt
being rotated lock behind two projections. In fact,
they constitute an interrupted screw. The strain of
the explosion is thus borne by the base of the bolt and
the breech of the barrel and is not transmitted through
the body.

The Mauser extractor (Figs. 2, 3, and 7) is a spring
let into the bolt with a hook protruding into the recess
which receives the base of the cartridge. In extract-
ing, the handle of the bolt moves along an incline, 2
(Figs. 1and 10), on the body, and in doing so it is drawn
back about 14 in. This motion has the effect of free-
ing the cartridge, even if it be jammed, and while it is
taking place, the soldier has very considerable leverage
to aid him. The shape of the recess at the end of the
bolt is worth noticing (Fig. 8), for upon it depends the
extractor getting hold of the cartridges, which are
made with a groove round the base.

The gate which is cut through one of the locking
pieces on the end of the bolt is made to accommo-
date the piece, f (Figs. 1 and 4). A blade hinged to this
piece projects into the body of the rifle and passes
through the gate when the bolt is drawn back.

N S ——
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This gate is so deep that the blade is pressed by a
spring into the path of the empty ecase, forcing it
out of the grasp of the extractor, and flinging it
sideways out of the arm on to the ground. Also
connected to this piece, f, is a stop which normally
prevents the bolt being drawn out of the gun. But
by pressing back the piece with the thumb the
stop is withdrawn, and the bolt can be removed in
less than a second. Itcan then be taken entirely to
pieces (Fig. 2) in a couple of minutes, and this without
tools. It has a very powerful mainspring. This is
provided to meet the requirements of the thick car-
tridge cases which are likely to be employed with
smokeless powders. Smokeless powders develop such
high pressures that it is probable they will require
more substantial cases than have been employed with
black powders. There is a very neat device for pre-
venting the cartridge being exploded before the bolt is
securely locked ; compared with the arrangement used
in our own weapon, the simplicity is most striking. It
will be seen that a deep notch is cut in the rear end of
the bolt (Fig.2) to receive the cocking catch ; it is
only when the bolt is securely locked that this notch
is opposite the catch. If the trigger be pulled with
the parts in any other position than the right one, the
striker cannot reach the cartridge, and consequently
the fulminate is not exploded.

To lock the rifle, so that it nay not be accidentally
fired, there is provided the safety appliance, @, on the
end of the bolt (Figs. 2 and 7). This is a short spindle
with a cam at each end, and a roughed thumbpiece by
which it can be turned half way round. When the
spindle is rotated, the cam at the front end takes into
a recess on the end of the bolt, and locks the latter
against being turned, while the cam at the rear end
inserts itself before the nut on the end of the striker,
and holds it fixed.

The barrel is turned parallel to two diameters, the
front portion being rather more than half the length.
The body is secured to the wooden stock (Fig. 7), but
the barrel is only clipped to it,and is left perfectly free
to expand and contract. It lies in a deep groove in
the wood, and is held in place by two perfectly parallel
clips which serve only as guides, and do not fetter the
movements of the barrel. The bore of the barrel is
7°65 mm. (0'301 in.). The front sight is a barleycorn ;
it is mounted on a ring which is slipped over the end of
the barrel up to a shoulder and is brazed there. The
back sight is marked up to 2,050 meters.—Engineer-
ing.

-
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Truck Farming,

The United States census office has recently issued
some highly interesting statisties of truck farming in
the United States, as distinguished fromn market gar-
dening, which is conducted so near to the local mar-
ket that the farmer depends on his own team for
transportation. The average truck farm is situated a
great distance from the market in which its produce is
disposed of. It is a new feature introduced within the
few last years,except the little which used to be possible
by canal. It is the modern railroad that has rendered
possible the truck farm, and this partly accounts for
the fact of its neglect in previous census compilations.
Not that there was no truck farming in 1880, but the
volume of it was vastly less than now.

It is estimmated that upward of $100,000,000 is in-
vested in the industry in the United States, the an-
nual production being three-quarters of this amount,
or $76,500,000, realized from 534,440 acres of land. In
the work are engaged 216,765 men, 9,264 women and
14,874 children, who are aided by 75,868 horses and
mules, and use nearly $9,000,000 worth of agricultural
implements. The industry is carried on in nearly all
the States, but the principal districts are a narrow belt
on the South Atlantic coast and along the Mississippi
Valley. The more fertile soils are chosen, labor and
the railroad do the rest. The big cities are the best
customers of the truck farmer, the wants of the people
in the smaller centers of population being to a large
extent supplied from the immediate neighborhood,
and they take less per capita of that grown in other
climates than their own.

The merchants of Chicago draw hither the fruits of
Georgia, Florida, the West India Islands and Central
Awmerica, the peaches and berries of Illinois and Michi-
gan, Indiana, Ohio and Missouri, apples, grapes and
pears from California, and cranberries from the
marshes of Wisconsin. And the range of their dis-
tributive work is almost equally wide.

Few people have a correct idea of the effect this busi-
ness has on transportation. In the season for most of
the fruits special trains run each day from the produc-
ing districts to this city, the peaches and strawber-
ries load down the boats which ply regularly between
Chicago and the ports on the opposite shore of Lake
Michigan, and hundreds of persons are erfiployed here
in the work of receiving, besides the thousands who
find employment in handling the material at other
points while it is being collected and distributed after
having been raised by an army of workers. And, as
previously stated, all this is of modern origin. The
vast increase to human comfort permitted by the en-
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joyment of the products of other areas than those
which surround the consumer, and the concomitant
benefit to the many who in this direction minister to
the supply of what may be called necessary luxuries to
their fellow creatures, is the outgrowth of the present
generation, which, by making railroad transportation
far-reaching, speedy and cheap, has permitted the in-
terchange of commodities on a scale that would never
have been dreamed of by the people of fifty years ago.
—Chicego Tribune.
The Sinking of the Utopia.

Here we have a Clyde-built steamer of 2,700 tons,
long engaged in the Atlantic passenger trade, which
leaves Naples for New York with 800 Italian emigrants
on board, puts into Gibraltar to fill up with coal from
her owner’s coal hulk, and while preparing to drop
anchor, collides with a warship, and, as a consequence,
more than five hundred of those on board are drowned
within view of the shore.

It is not our function or purpose to blame anybody
for this terrible loss of life, nor do we suggest that, in
view of what are the usual conditions under which the
ocean passenger trade is conducted, there is any spe-
cial blame to be attributed to any one in this case.
On the contrary, it is to be feared that what happened
in Giibraltar Bay on March 17 might have occurred to
ninety-nine out of every hundred steamers at present
afloat ; and that as regards casualty by collision, the
safety of passengers on the sea is for the most part to
be found in the gkill and care of the navigators rather
than in the design of the vessels themselves. The shell
of the strongest ship is necessarily so thin that con-
tact, when in motion, with anything harder than
water must inevitably result in penetration and the
admission of the sea. After that the fate of the pas-
senger depends upon the capacity of the compartment
into which the water flows. If the compartment is so
limited in size that when full of water to the sea level
the vessel has still sufficient buoyancy to keep afloat,
and if the bulkheads bounding the compartment are
sufficiently strong to endure the strain thus brought
upon them, then the passengers are sate. Safe for a
time, at least, until they can be removed from the
damaged ship, and altogether safe if favoring condi-
tions of wind and sea enable her to reach port in her
injured condition, as did the City of Parislast year.
The worst place in which any steamer’s side can be
penetrated is abreast her machinery or boilers, as then
her propelling power is lost. But if that space is so
large as to admit water enough to sink the ship, then
the mischief is at a maximum. Thiswasthe case with
the Utopia, and her fate would be shared by the great
majority of her sisters in the mercantile marine if
similarly circumstanced.

But should such a fate be a necessary consequence
of such an accident to a passenger steamer? The
best answer to that question is afforded in the state-
ment that such a fate would not befall certain pas-
senger steamers if injured as was the Utopia. There
are many vessels afloat, and several now being built,
which, had they been borne down upon the Anson’s
ram, as was the ill-fated Anchor liner, would now be
afloat without the loss of a soul. Why, then, should
not all certified passenger steamers be so constructed ?
Why should any steamer constructed otherwise be
certified as fit to carry passengers? We leave these
questions to be answered by those who alone are in a
position to afford authoritative replies.—7'he Engi-
neer. DR

The Textile Industries in Maine,

The capital invesied in cotton manufactories in
Maine is $15,292,078, and capital invested in Maine
woolen manufactures $3,876,028, a total of $19,168,106.
The cotton mills use 13,586 horse power water and 1,875
horse power steam, a total of 15,461 horse power, and
the woolen mills 3,406 horse power waterand404steam,
amounting to 8,810 horse power, the total horse power
for cotton and woolen being 19,271. The cotton mills
employ 859,890 spindles and 22,698 looms, and the
woolen mills 358 sets of cards and 1,577 looms. The
product of the cotton mills aggregates 204,282,000 yards
per year, equivalent to 116,069 miles of cloth. The
value of the annual product is for cotton $13.319,363
and woolen $6,686,073, a total of $20,005,436. The cot-
ton mills pay in wages $2,936,640 and the woolen
$1,044,606, a total of $3,981,246. The cotton mills em-
ploy 11,759 hands and the woolen mills 3,095, a total of
14,854 hands.

—_———— it ——
California Tin,

The first ingots of tin ever made in California lately
arrived in San Francisco from the mines of the San
Jacinto estate, Cajalco, San Bernardino County.
These are what were known as the Temescal tin mines,
which were discovered many years ago. Litigation
and other cruses have prevented the claiwns from being
developed, but now an English company has purchased
and equipped them for active work. Oil fuel is used
in the furnace, this being much cheaper in that region
than coal. The experiments with the reverberatory
furnace and oil fuel seem to be successful.

o
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BEAUTIFUL EXAMPLE OF DIFFRACTION.,
BY GEO. M. HOPKINS.

Diffraction, as is well known, is the change which
light undergoes when passing the edge of a body, or
in passing through a narrow slit or aperture in an
opaque body. The rays appear to become bent so as
to penetrate into the shadow of the body. A common
example of this phenomenon is the experiment in
which a beam of light is made to pass across the edge
of a sharp instrumnent, a razor for example.

The most beautiful example of diffraction pheno-

’ i
Fio, 1.—STAR MICA,

mena is given by the gratings used for producing the
spectrum. As we have at present nothing to do with
the purelyscientificapplication of this phenomenon,we
confine ourselves to a single example,as shown in the
mineral commonly known as star mica (phlogopite). A
thin plate of this mineral placed opposite a point of
light, such as a candle flame or a small gas flame, ex-
hibits six radial bands of light emanating from a point
opposite the flame, and arranged symetrically at the
angle of 60 deg. These bands rotate with the plate
when it is turned in its own plane ; often more than

Fig. 2—LINES SHOWING THE ARRANGEMENT OF
CRYSTALS PRODUCING SIX RADIAL BANDS.

six such bands are shown, but thé number is always a
multiple of six.

In Fig. 1 is shown a star-like figure produced in the
manner described, which is really composed of two
like figures each having six radial bands, one figure
being much stronger than the other. Microscopic ex-
amination of the plate shows a multitude of minute,
needle-like erystals. The light passing over the edges
of these crystals is diffracted or bent, so that the rays
which reach the outer edge of the plate, as well as

Fig, 3.—GLASS SCRATCHED IN TWO DIRECTIONS.
ANGLE OF 90°.

those passing through the central portions, are bent
inward in their passage, so that they meet in the eye
and produce the phenomenon described. It has been
ascertained that these minute crystals are ** hemimor-
phic erystals of rutile elongated in the direction of the
vertical axis.” This phenomenon was noticed by G.
Rose as early as 1862. but the nature of the crystals
was ascertained by Lacroix.

The diffraction phenomenon shown by the star mica
may be produced artificially by forming minute
scratches in the surface of glass; the diffraction bands

are of course at right angles to the lines or scratches
by which they are formed, therefore if the plate is
scratched in one direction, one band will be produced
reaching across the plate at right angles to the
scratches; if scratched in two directions, two bands will
be produced, as shown in Fig. 3; and Fig. 4 repre-
gents a glass plate scratched in four directions, the
lines being at the angle of 45°, thus producing eight
radial bands when the plate is placed in front of a
point of light.

It is obvious that by the proper arrangement of the

.{lines any number of radial bands might be produced.

The scratches in the glass are almost imperceptible;
they are readily produced by rubbing the glass length-
wise and crosswise by a block eovered with fine emery
paper, the block being guided by a rule.

A beautiful example of the intergrowth of the fine
crystals is shown in Fig. 5; the dark and light bands
here represented are formed by these crystals, which
curiously enough arrange themselves along lines par-
allel with the sides of the mica ecrystals in which they
are contained. For this example of crystal the writer
is indebted to Mr. S. G. Burn, mining engineer.

Sowe of the points on the star mica were furnished
by Mr. L. P. Gratacap, Assistant Curator of the Ameri-
can Museum of Natural History.

Three Hundred Feet into the Air,

In chimney climbing, as in most things else, says the
Pall Mall Budget, the old order changes.

Time was when the dexterous flying of kites was the
initial step in the ascent of a chimmney or a church
steeple. In addition to the cord by which it was
flown, the kite was furnished with a second cord.
which hung down vertically. The manipulators of
the kite having, to the best of their judgment, got it
directly over the apex of the chimney, both cords were
steadily hauled upon, and in that way a thin line of
commmunication was established. To one end of that
line a rope was fastened, and this in turn was drawn
over the steeple. Then to the rope was attached a
light chain with a pulley block and tackle affixed.
The block was hauled up to the top, and by means of
the pulley and tackle the steeple jack, seated in a
‘“bo’sun’s chair,” made his perilous ascent. Between
this time-honored method and that by which Vauxhall
chimney in Liverpool has recently been climbed there
is a wide gulf fixed, the difference representing an im-
measurable increase both of security and of facility
for carrying on what repairing work may have to be
done. By a system equally ingenious and simple, a
ladder is run up outside the chimney at a uniform dis-
tance of 2 feet 6 inches from its face, to which it is
pinned at regular intervals of 6 feet by firm iron
brackets. The climber, mounting the inner side of the
ladder, thus makes his ascent within a kind of skele-
ton cage. While, therefore, the element of risk is not
removed, it is greatly lessened. A false step would pre-
cipitate him to the earth, but he is less likely to make
it in that the liability to become dazed is greatly di-
minished by the sense of security afforded. What is to
be guarded against in chimney climbing is a failure of
nerve, and this end is clearly to be attained in propor-
tion as the conditions of the ascent are rendered tothe
eye less fearful. ‘Vauxhall chimney—a giant among its
neighbors—extends aloft to a height of 310 feet. The
elevation of its site above the Old Dock sill is 70 feet.
The total héight of the chimney, therefore, above that
well known datum is 380 feet. Everton Church—the
highest point of Liverpool—is 250 feet above the Old
Docksill. The elevation of the Monument in London
is only 202 feet. Sightseers privileged to ascend the
Vauxhall chimney would have the advantage of an ad-
ditional 108 feet.

The apparatus has been fixed by Mr. W. J. White-
head, of Red Rock Street, a man young in years, but
of alaple experience as a ‘‘steeple jack,” and in con-
versation with him some interesting facts concerning
chimney and steeple climbing may be gathered. The
system he adopts has now been employed on many
occasions, and is probably, taken all round, the best
yet invented. Each ladder is twelve feet in length,
and is furnished with four iron arms for attach-
ment to the wall. The process of fixing is extraor-
dinarily rapid. The whole height of Vauxhall chim-
ney was scaled in something less than six hours,
although two separate days were taken for the pur-
pose, inasmuch as after a considerable elevation had
been attained the first day. the wind became so strong
as to render further work dangerous. The process of
fixing is after this fashion : Four iron sockets are
driven into the base of the chimney, and to these the
first ladder is attached by means of its arms. Mount-
ing the ladder so fixed, the operator places a plank
across the upper pair of arms, and thus provides him-
self with asmall platform on which he can stand. He
then drives in the sockets for the next ladder, hoists it
up, and fits it in its position. This ladder, being in it
turn made secure, becomes the base of operations for
the next, and so the work is carried to the top, the
whole, when completed, being a structure of remarka-
ble rigidity. Its qualities, indeed, in this regard are

said to be phenomenal. It is claimed that each ladder
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of itself is pinned so securely to the wall that in case of
need—that is, in the event of tackling an exception-
ally high chimney, or of a dearth of plant—the lad-
ders can be successively detached from below, and
used to continue the ascent above.

The prime reason for climbing Vauxhall chimney on
the present occasion is to repair the lightning con-
ductor. A steeple jack, however, is frequently called
upon to perform much more difficult work. Chimneys
are frequently increased in height. Huge blocks of

Fig. 4.—GLASS SCRATCHED IN FOUR DIRECTIONS.
ANGLE OF 45°.

stone and iron have to be manipulated. Scaffolds have
to be constructed for the purpose, and herein lies per-
haps the most risky portion of the undertaking. It is
easy to build a scaffold springing from the solid basis.
of Mother Earth. A vastly different undertakingis it
to play topsy-turvy with the laws of gravity, and con-
struct one from the top, downward. The task de-
mands not only nerve, but a knowledge of mechanics
and engineering. Itis accomplished, however, despite
all obstacles, not forgetting the primary one that every
batten, plank, and pole employed has to be hauled up
to the summit and handled with the most gingerly
care. Mr. Whitehead’s highest climb hitherto has
been a chimney at the Runcorn Soap and Alkali Com-
pany’s works at Weston, the height of which is 330 feet.
Mr. Whitehead confesses to a full sense of the dangers
that are run, but is thankful that hitherto his nerve
has never failed him, and he hasmet with no accident.

They are sometimes odd experiences that he has up
in the clouds. A high wind, it appears, will cause a tall
chimney like Vauxhall not merely to vibrate at the
top, but actually to swing over a space of 6 inches or
8 inches, and this without any impairing of its sta-
bility. Of course at such times remaining at the top
is out of the question. Wind is an invariable danger.
A calm day is a sine qua non for the work, and me-
teorologists may perhaps be interested to know that
if they suppose the wind at an elevation of 300 feet
to be steadier than at the surface level, they are mis-
taken. It is both more gusty in its character and
more variable in its direction.

Sensitive Reaction of Tartaric Acid.

If we throw a few crystals of tartaric acid into a sul-
phuric solution of full strength containing one per
cent of resorcine, and apply heat, there is produced at
about 125° a fine violet red coloration which may be
preserved indefinitely on dilution with acetic acid, but

Fig. 5—ARRANGEMENT OF CRYSTALS IN MICA,

which is at once destroyed on adding water. In order
to detect 1}; milligramme of tartaric acid, it is needful
to evaporate the liquid to dryness in a small porecelain
capsule, to moisten the residue with 1 c. c. of the sul-
pho-resorcine reagent, and to raise the temperature
gradually to 125° to 130°. Reddish stripes appear first
at the bottom of the capsule, and the entire liquid
becomes colored. The reagent has no action upon suc-
cinie, malie, citric, and benzoic acids. The mineral
acids do not interfere, except nitric and nitrous
acids, which give with resorcine a blue color so intense
as to mask the reaction.—Ed. Mohler.
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RECENTLY PATENTED INVENTIONS,
Engineering.

RoTARY SNow Prow. — John W.
Haughawout, Omaha, Neb. This plow is mounted on
the front end of a car on which is a motor connected
with the main driving shaft, the latter extending
through the front end of the car and being turned in
either direction by the motor. The wheel on the
outer end of the shaft has cone-shaped augers ar-
ranged radially, and having their front open ends
partly covered by angularly arranged knives, each
secured on a radial shaft in the middle of the opening
of the auger. The knives are automatically reversed
from the main driving shaft, as the motion of the
latter is changed to rotate the wheel in either direction,
whereby the snow will be cut and delivered to the
augers to be discharged by centrifugal force to either
side of the track.

CENTRIFUGAL FoRCE PumMp.—Edward
S. Nicholas and Joseph R. Turner, Greenville, Ohio.
This pump is designed to raise light or heavy liquids,
and to be used for filling tanks, irrigating lands, for
oil pipe lines, water works, etc., being of simple and
durable construction and very effective in operation.
T'he casing has a center wall in the shape of an inverted
cone, from the apex of which extends downward the
suction pipe, an inverted cone-shaped spaced space
being formed in which turns an inverted duplex or
hollow cone, formed of two spaced concaved disks
with a short neck opening into the suction pipe, the
hollow cone being rotated within the casing by suit-
able gears from a power shaft.

MEeTALLIC P1STON PACKING.—Nicholas
Pflaum, Port Jervis, N. Y. This invention covers an
improvement on a former patented 1nvention of the
same inventor. The packing consists of a seriesof
interior blocks having angular exterior surfaces on
which are fitted exterior segments, while longitudinally
extending keys are fitted into the blocks and segments.
The improved construction provided for by the patent
is designed to prevent tangential displacement of the
segments, displacement in any direction being impos-
sible a8 long as the packing is in position on the
piston.

Railway Appliances.

METALLIC TiIE. — Ellison Saunders,
Austin, Texas. The base plate of this tie has blocks
cast golid therewith at its ends, stay rods or braces con-
necting the ends with each other, while the blocks
form rests for the rails, and have inclined apertures for
the reception of ordinary spikes to lock the rails
thereto. By this invention no clamp plates are em-
ployed, the heads of the rods bearing against the solid
outer ends of therail seats, intergral with the body of
the tie.

CATTLE CAR.—Ferdinand E. Canda,
New York City., This car is divided into compart-
ments by movable skeleton partitions of bars united by
springs, the partitions being operated by endless chains
secured to the lower bar, whereby when not in use they
may be moved to a position beneath the roof of the car,
80 that the car may be used to transport cattle in one
direction and freight in the other, There is no rigid
connection between the bars, which are designed to
cant or tilt within the grooves or runs in which the
partition i8 mounted, and prevent the partition from
moving too quickly in being lowered to position across
the car.

TROLLEY GUIDE FOR ELECTRIC
Roaps.—William E. Jackson, Jr., Augusta, Ga. This
invention covers novel features of construction and
combinations of parts for trolleys used with the over-
head system of electric railways. The guide or finder
is pivoted to the trolley pole below the wheel, and has
curved arms of non-conducting material designed to
automatically hold the trolley wheel against the wire,
or cause it to come back to place on removal, when,
the guide having placed the wheel in position, will
automatically drop below the trolley wire, out of the
way of overhead supports.

Mechanical,

WARPING MACHINE ATTACHMENT.—
Charles Denn, Philadelphia, Pa. This is a cut marker
and stop motion mechanism for attachment to any
warper, whereby the operator will be prevented from
making warps of different lecgths or number of cuts
by neglecting to cut the warp when the marker rings
the alarm. The cut marker is carried by a change
wheel shaft on which is a cam adapted for contact with
a push bar carrying a propelling device engaging with
a cut-defining rack connected with which is a shifting
mechanism, The arrangement is such ;hat when the
limit is reached of a predetermined length of warp the
machine is automatically stopped, and will remain
stopped until set in motion again by the operator.

STARCH MACHINE. — John A, Osten-
berg, DesMoines, [owa. This is a continuous automatic
machine for manufacturing starch, and has an endless
water-tight carrier with supports carrying an endless
apron to which the starch mixture is delivered, to be
received by a porous apron on another carrier, in com-
bination with a continuous starch table and a series of
knives for cutting the starch into lumps. An endless
carrier receives and passes the lumps througha crusting
oven, and in connection with other carriers are cutters
and saws, whereby the starch is fully prepared by one
continuous operation, giving & more uniform product
and saving time and labor.

TYPE MouLp. — Thomas Mitchell,
Brooklyn, N. Y., and John Milne, Long Island City,
N. Y. Inthis mould a base block is cut to afford two
sides for a type matrix and two swinging cope bars are
formed to afford two other sides to the matrix, with a
gate channel between the bars, and two die blocks re-
movably held against the open ends of the matrix, The
invention provides a simple and practical mould for
producing type with letters or figures on each end.

WIRE FENCE MACHINE. — Hezekiah
Miller, Brayton, Iowa. This invention provides a wire

spool carrier and winder, consisting of a wheeled truck
having shaft bearings at its forward end and handles
at its rearend, the spool shaft having a bevel gear on
one end, in which meshes a pinion on a shaft extending
to a.universal joint between the handles of the carrier,
where there is a handle, by rotating which the spool
shaft is turned. The machine can be readily moved
about 1n winding or unwinding wire, facilitating the
setting up or taking down of a fence by one man.

Agricultural.

MowING MACHINE MECHANISM.—Wil-
liam F. Shuey, Swoope, Va. This 18 an improved
cutting mechanism, wherein the cutter bar is provided
with knives passing through guards and arranged in
divisions, each having a number of equal sized knives,
two adjacent divisions or sections being separated by
a knife of a different size from those contained in the
division or section. The mechanism is simple and dur-
able, reducing the motive power required, and prevent.-
ing the choking of the knives, while it is not necessary
to back up for a start on heavy grass, as the knives cut
alternately.

PORTABLE CORN CRIB. — Charles L
Cook and Henry M. Britton, Odebolt, Iowa. This crib
has a cylindrical body formed of spaced slats connected
by cables, and with an upper and lower door, with a
ventilator of vertical and spaced slats secured together,
an air conductor extending from the ventilator to the
side of the crib, which has a cover, and an inclined
rack opposite the lower door. The invention is an im-
provement on a former patented invention of the same
inventors.

CORN CRIB AND GRANARY. — Charles
I. Cook, Albert E, Cook, and Henry M. Britton, Ode-
bolt, Iowa. This is a portable structure designed to be
quickly and easily set up or taken down and removed,
and adapted to safely hold the various grains. The
wall of the crib is formed of flexibly connected elats,
mounted on a suitable floor and having braces extend-
ing from the top of the wall to the ground and to the
floor, with a suitable lining and cover. The floor is
made in sections, and the whole may be rolled or folded
into small compass. to be easily carried about.

CORN PLANTER. — James Kieihauer,
Jr., Elk Creek, Neb. This is designed to be a light
draught planter capable of checking without the nse of
a check line, a marker being provided in connection
with the planter which may be conveniently shifted for
use at either side of the machine. The frame carrying
the drop slide and boxes has a hinged connection with
the axle, while a driver’s seat is adjustable upon the
hinged connection, a rack being connected with the
driver’s seat, with a lever, whereby the frame may be
raised and lowered, and the seat shifted, as desired.
The machine is designed to be economically built and
durable,

Miscellaneous,

SNxAP HOOK. — William T. Morris,
Paris, Ark. This is a hook specially adapted io be ap-
plied to backbands to hold the traces of plow harness,
and consists of a hook depending from a loop, and
having its end bent iaterally and inwardly toward and
under the loop. Upon the inside of the main hook bar
is a plate spring, whose free end impinges upon the
inner face of the outer limb of the hook.

ANy IMPROVED OIL LAMP, patented
by Mr. Oliver Sweeney, of New York City, provides an
improved means of suspending a lamp. The upper
end of therod attached to the lamp is provided with a
spherical head which is received in a concave seat in a
stirrup attached to a suspending rod or tube. The
reservoir of the lamp is provided with a rod working in
the guide thereof, and carrying a valve at its upper
end, for controlling the admission of light to the reser-
voir., This invention is an improvement upon the
lamp for which letters patent of the United States were
granted to the same inventor on May 18, 1883,

PORTABLE BUILDING.—Mr. Lorenzo D.
Jones, Rocky Ford, Ga., has patented a portable build-
ing,the parts of which may be quickly assembled to
produce a substantial structure without a permanent
connection of the several sections comprising it. This
invention consists in a novel method of arranging the
flooring, side walls and partitions of the house, and in
fasteners for securing the parts to each other. The sec-
tions of the walls and partitions are connected by
latching clamps and corner bracketirons, which are
slotted go that they may be readily removed from the
studs projecting from the walls. A removable hood
for windows and doors is provided, and a porch is at-
tached to the building, which is held in place by
fastenings which are easily detached.

AN IMPROVED WASTE AND WATER
PrpE VALVE, and connection for wash basins, etc.,
has been patented by Mr. James R. Whiting, of New
York City. This device isintended to prevent the
escape of sewer gas into buildings through the waste
pipe. In this invention, the waste pipe and water or
main supply pipes are provided with gate valves having
racks on their stems, and a rock shaft is provided with
gears meshing with the racks of the valve stems, the
whole being operated by a vertical shaft and gears.
The construction is such as to cause the water supply
pipe and waste pipe to open and close simultaneously,
80 that the siphoning of the trap will be avoided, and
the escape of sewer gas into the room will be prevented.

BASIN FIXTURE. — Herman DPietsch,
Flatbush, N. Y. This invention relates more particu-
larly to stationary wash basins and similar conven-
iences. The bowl is made with an exterior outlet valve
and valve casing constructed to also form an escape for
the overflow when the overflow apertures in the bowl
are stopped; an overflow trap is also formed in the
valve casing, including a removable strainer-like catch
box for foreign substrnces passing through the main
outlet of the basin.

TACK DRIVER. — Michael G. Mains,
Oberlin, Ohio. This is a device for use in laying
carpets, and by meana of which one may drive the

tacks and lay the carpet while standing in an upright
position, It also provides means for feeding the tacks
so that they will not be spilled upon the carpet, and the
separate tacks will not have to be handled. The device
has a case with a raceway for the tacks, spring-pressed
parallel inclined arms mounted on the lower portion of
the case and extending beneath the raceway, while a
plunger is held to move in a slideway. The device, in
an inclined position, is also adapted for use as a carpet
stretcher.

HANDLE AND BRUSH. — Thomas Rus-
gell, Fort Douglas, Utah Ter. This is a combination
device, the handle being adapted for canes, umbrellas,
etc., and the brush guitable for use on clothes and hats
and similar articles. The handle is hollow, and has a
screw-threaded portion by which it is attached to the
cane or other articie, while the brush body fits within
the central portion of the handle and is held in place
by means of screws.

REMEDIAL COSMETIC. — Patrick Rion,
Chicago, Ill. Thisis a composition of milk, ammonia,
and other ingredients, for the treatment or toning and
freshening of the human skin. It containsnothing dele-
terious, and does not check or obstruct prespiration.

Nut Lock. — Aaron C. Vaughan,
Shane’s Crossing, Ohio. The novel feature of this nut
lock consists of a locking washer formed of a metal
bar bent into annular form, its ends being provided
with recesses, the extremities being beveled and pro-
jecting normally in opposite directions from the plane
of the body of the washer, whereby the latter is ren-
dered elastic under compression.

VISE.—Charles Wies, Faulkton, South
Dakota. This is an attachment for vises to enable
tapered bodies to be clamped therein, and consists of
two parts, one of which laps at its ends and is detach-
ably secured to one of the jaws of the vise, and the
other part is centrally pivoted to the fixed part, so as to
rock. The meeting faces of the two parts are beveled
from their centers to their ends.

MiLK COOLER.—John F. Banks, Bluff-
ton, Texas. This invention consists of a water re-
ceptacle adapted to be inserted into a milk bucket or
can, about which latter is loosely held a cloth jacket,
the upper edge of the jacket being slitted at intervals to
form a series of wicks which are dipped into the con-
tents of the water receptacle. The water is carried by
capillary attraction exteriorly of the milk receptacle
and cools its contents,

Note.—Copies of any of 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.

SCIENTIFIC AMERICAN
BUILDING EDITION.

APRIL NUMBER.—(No. 66.)

TABLE OF CONTENTS.

1. Plate in colors showing a cottage on Lombard
Avenue, Chicago. Two floor plans, perspective
elevation, etc. Estimated cost $2,800.

2. Colored plate of an attractive residence erected at
Bridgeport, Conn. Coust $6,900 complete. Floor
plans and two additional photographic elevations.

3. A cottage costing $2,700 complete, erected for Mr. R.
H. Keller, at Rutherford, N. J. Three elevations
and plans, Mr. U. D. Peck, architect, Ruther-
ford, N. J.

4. Photographic view and two floor plans of a cottage
at Austin, Chicago. Estimated cost $3,300.

5. A row of new dwellings on West 82d Street, New
York. Cost of each house $20,000 complete.
Messrs. Berg & Clark, New York, architects.

6. Cottage recently erected at New Haven, Conn. Cost
$6,850 complete. Floor plans and photographic
perspective elevation,

7. An attractive dwelling erected at Yonkers, New
York, at a cost of $6,000. Photographic eleva-
tion and floor plans,

8. Two photographic views of the beautiful residence
of Mr. Noakes, on Riverside Park, New York
City, a colored view of which appeared in the
March issue.

9. Sketch of a sixteen story office building to be
erected at Chicago. Cost $750,000.

10. Sketch of a water-cooled building. One of the
novelties proposed and patented for the World’s
Fair at Chicago.

11. Recently erected English houses.
spective views.

Plans and per-

12. Miscellaneous contents: How to catch contracts.—
Toggle bolt fcr electrical and other fixtures, illus-
trated.—Composition for retarding the setting of
plaster.—Quarrying marble.—The education of
customers.—Iron and steel for buildimg purposes.
—An improved eanitary earth closet, illustrated.—
Stamped metal ceilings, illustrated.—The Plax-
ton hot water heater, illustrated.—A hot water
heater for soft coal, illustrated.—An improved
woodworking machine, illustrated.—An improved
casing for steam pipes, illustrated.

The Scientific American Architects and Builders
Edition is issued monthly. $2.50 a year. Single copies,
25 cents. Forty large quarto pages, equal to about
two hundred ordinary book pages ; forming, practi-
cally, a large and splendid MAGAZINE OF ARCHITEC-
TURE, richly adorned with elegant plates in colors and
with fine engravings, illnstrating the most interesting
examples of Mndern Architecsural Construction and
allied subjects,

The Fullness, Richness, Cheapness, and Convenience
of this work have won for it the LARGEST CIRCULATION
of any Architectural publication in the world. Sold by
all newsdealers.

MUNN & CO.. PUBLISHERS,
361 Broadway, New York.
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Wusiness and Personal.

The charge for Insertion under this fiead is One Dollar
a line yor each insertion; about eight words to a line.
Advertisements must be received at publication office
as earty as Thursday morning to appearin next issue.

For Sale—New and second hand iron-working ma-
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y.

Acme engine, 1 to 5 H. P. See adv. next. issue,
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J,
Burnham standard turbine, Burnham Bros., York, Pa.

Best Ice and Refrigerating Machines made by David
Boyle, Chicago, Ill. 170 machines insatisfactory use.

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

Engineers, firemen, machinists, send for circular of
** Zwicker’s [nstructor.” Geo. A. Zeller, St. Louis, Mo.

Money provided for manufacturing patented articles
of superior merit. Manufacturer, P. O. box 2584, N. Y.

Tight and Slack Barrel Machinery a specialty. John
Greenwood & Co., Rochester, N.Y, See illus. adv., p.13.

Screw machines; milling machines, and drill presses.
The Garvin Mach. Co., Laight and Canal Sts., New York.

The best book for electricians and beginners in elec-
tricity is ** Experimental Science,” by Geo. M. Hopkins.
By mail, $; Munn & Co., publishers, 361 Broadway, N.Y.

For the original Bogardus Universal Eccentric Mill,
Foot and Power Presses, Drills, Shears, etc.,address J.
8. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y.

Any person wishing to secure part interest in foreign
patents upon a new form of lining for wood pulp digest-
ers can make propositions. * Digesters,” care Scientific
American,

Wanted—For one or two months in the country a
competent mechanical draughtsman to copy small
drawings in style of Patent Office. Address, with terms,
references, and specimen of work, M., box 47, West
Point, N. Y.

Air cooling apparaius for rooms, patented Dec. 3,
1883, No. 416,405. Endorsed by physicians. See illustra-
tion in Scientific American, Dec. 28, 1889. Proposals want-
ed to purchase the patent or to manufacture on royalty.
Address L. C. Fouquet, Andale, Kas.

Engineers, manufacturers, and makers are invited to
send gratuitously catalogues, price-lists, and trade terms
to George T. Poole, Assoc. R. I. B. A., Assoc. M. L. C. E.,
Colonial Architect and Superintendent of Public Works,
Department of Public Works and Buildings, Perth, West-
ern Australia.

= Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should
give date of paper and page 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 endeavor to 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 Smpplements referred
tomay be had at the office. Price 10 cents each.
Books referred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly
marked or labeled.

(2983) W. C. H. asks (1) what should be
the chemical composition of a waxthatis highly con-
ductive of electricity, yet, when exposed to a dynamo
current of high intensity, or to atmospheric electricity,
such as lightning, that would melt under above
named circumstances ? A. We can only suggest a mix-
ture of metallic bronze powder or plumbago with par-
affin. 2. What is the cheapest and most effective battery
motor for experimental work ? A. Simple motors are
described in onr SuPPLEMENT, Nos. 641, 783 and 767.

(2984) Ceylonese asks what sign painters
use to stick gold leaf, silver leaf, and tin foil on glass.
A. Take as much insinglass as will lie on a quarter
dollar; place in a cup, which half fill with boiling water,
stir. Fill the cup with alcohol, and strain through a
silk handkerchief. Apply to the surface; when sticky
attachthe leaf or foil. When dry, rub up with cotton,
resize, and regild if necessary. When dry, resize three
or four times. Paint the backs of the letters with coach
black.

(2985) T. J. 8. writes: There is a pro-
cess by which plating with gold is done direct from the
anode without the chloride of gold in the solution.
How can it be done ? A. Use a bath of cyanide of po-
tassium solution. This will dissolve the gold, which
will next be deposited on the cathode.

(2986) G. B. asks for a receipt for silver-
ing hollow glass balls. A. Lead and tin, of each 2
ounces, bismuth 2 ounces, mercury 4 ounces. Melt to-
gether in order given. Have the globe perfectly clean
and dry. Warm it, melt the amalgam and pour it in,
and roll it about until the glass is coated. Too high a
heat in use will spoil them.

(2987) T. W. H. writes: I have trouble
in mixing the articles to make heel ball. Will you in-
form me as to the proper way ? A. The following is &
typical formula: Hard suet and beeswax, of each 4
ounces, powdered gum arabic, sugar candy and Venice
turpentine, of each 1 ounce,ivory black and lamp black,
of each 2 ounces. The solid ingredients must be in
finest powder. Melt wax, turpentine and suet together,
add the gum arabic, sugar candy and black, and stit
thoroughly.

(2988) R. N. A.—A solution of potash

or lye is used to soften prints, by means of which, and
heavy pressure, they are transferred to boxwood and
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then re-engraved by hand. In order to make a printing
block without re-engraving as above, the photo process
must be employed.

(2989) C. M. S. asks (1) how the so-called
torpedoes which are used on the fourth of July are
made. A. By placing a little fulminating powderand a
quantity of fine gravel together and wrapping in paper.
2. How to obtain the nickel from a five cent piece ? A.
Dissolve in nitric acid, expel excess of acid by boiling,
precipitate the copper with iron wire, filter, and precipi-
tate the nickel with zinc.

(2990) A. C. asks for the best known
method of cleaning fine wall papers and frescoes. A.
In many cases they are uncleanable. Bread crumb is
about the safest application. Much depends on the
nature of the surface. Some walls can be washed with
soap and water.

(2991) H. C. R. asks: How to make
modeling clay. A. Knead dry clay with glycerine in-
stead of water, work thoroughly with the hands, moisten
work at intervals of two or three days, keep covered
with an old piece of rubber cloth to prevent evapo-
ration of woisture,

(R992) W. writes: 1. Please give direc-
tions for making soda water on a small scalein achemi-
eal laboratory. A. Soda bicarbonate 360 grains,tartaric
acid 300 grains. Divide each into twelve parts and
wrap in paper separately, one in blue, the otherin white
paper. Inuse dissolve separately in two half tumblers of
water, mix and drink. 2. What kind of starch is used in
the manufacture of baking powder ? A. Potato starch
is recommended for the purpose. 3. Please explain du-
plex and quadruplex telegraphy. A. We refer you to
our SUPPLEMENT, Nos. 346, 172, 579,457, 461. 4. Has the
Keely motor been entirely given up, as a thing of no
value ? A. We never believed in it, but cannot answer
for others.

(2993) A. C. R. asks: 1. Is there any-
thing that will take the gloss off from clothes and yet
not injure the fabric? A. Proper treatment with a hot
iron (tailor's goose) will do something, but there is no
really effectual treatment. 2. How to make pictures
transparent with oil’before painting. A. Use castor oil;
remove with alcohol when through. 3. Will an induc-
tion coil if made long be any stronger than a short one
with same quantity of wire? A. No. It will project
the lines of force farther out from the core, but will be
weaker ou the whole than a short one.

(2994) C. E. B. asks: 1. How to dye or
stain light-colored leather ? A. Take 2 parts iron filings
and 1 part bruised gall nuts, boil in 66 parts sharp vine-
gar. Boil until liquid is reduced about one-half, strain,
and apply to the leather. 2, For a paste blacking. A.
Mix one part ivory black, % part molasses, 1§ part olive
oil, then add ¥ part sulphuric acid and }§ part hydro-
chloric acid.

(2995) L. F. D.—By making a patented
article in parts you do not avoid a patent. You cannot
use a patented article unless you obtain the consent of
the owner of the patent.

Replies to Enquiries.

The following repliesrelate to enquiries recently pub-
lished in SCIENTIFIC AMERICAN, and to the number
therein given :

(2938) In answer to query 2938, in which
C. E. E. asked how to improve the brilliancy of a kero-
sene light, I would say *“‘use a small jet of nitrous
oxide thrown into the flame.” There is a young man
here using it with gas very successfully for a stereopti-
con. This gas, as well a8 oxygen, may be had at the
dental depots. J.H.C.

Harvard University, Dental Department.

(939) Making alkaline water palata-
ble.—In your answer to inquiry of J. B. G., No. 2939,
of April 4, in regard to what will make alkali water
drinkable, allow me to state that the same power that
produced the alkali fields,which causes alkali water, also
produced the cactus covering the plains. If J. B. G.
will place water in a barrel, tub, or pail, and throw into
said water said cactus, he will find it a safe, harmless,
and healthy drink, as I know by practical experience in
Colorado and Wyoming; or condensed,plenty of cactus
in alkali water kills or saves colic.—C. E. BEEBE.

TO INVENTORS.

An experience of forty years, and the preparation ot
more than one hundred thousand applications for pa-
tents at home and abroad. enable us to understand the
laws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had on application, and persons
contemplating 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., oftice SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

April 21, 1891,
AND EACH BEAKING THAT DATE.

[See note at end of list about copies of these patents.)

Adding and recording machine, J. Mathison...... 450,814
Air and water, device for tempenng. W. H. Mnr

D 2 450.915
Air tension gauge, Nickerson & Berrenberg. . 450.795
Armor plate and manufuctnrmg the same. .

Brustlein . ceen . 450,113
Auger, Brede & De la Nux.............. 450, 908
Axle hearlmz. car, Thomas & Coleman 450.8(
Axle tox, W. S. Morden.. 450, 116
Bag fastening, E. Oldenbusch. . 450,870
Bag holder, Nosker & W hitso! 450.747
Baling press, H. G. Klockman 450,942
Bating, W. Oetlinger.......... 450,954

Battery. See Galvanic battery. Ordnarnce bat-
ter:

Batter plates. making secondary, S. C. C. Currie. 450,834
Bed, A. Deimel . 450,737
Bed bottom. erg, W.T. Howe. 450,
Bedstead, C. be 450.748

Bell. W. L. Upso 450,819
Bell pull. electrlc. ‘L. B. Tlnkham . 450,706
Belt coupling, W. P. White..... 450,901
Belting, G. P. Dodge. 450,
Bevel. C. W. B. Fuller 450,823
Bicycle, F. B. Hunt..... 450,938
Bicycle, R. G. Surbridge 450,705
B cycle, P. W. Tillinghast... ............ 450,951
Bicycle and track thretor. A. J. Bottorff. 450,
Bicycle handle, W. Blakely................. ¢
Bicycle seat attachment. k.
Bier, Sanders & Rafferty....... ....
Billiard cue, W. 8. & T. T! on
Blotter pad and calendar. comblned desk, F. B.

ib o 450,741
Bobbm. . Obenhoff.......... 50,74
Boiler. See Steam boiler.
Boiler cleaner, H. C. Nye.... ........cciviiiiennenns 450.9
Boiler feeder and meter. J. E. Winder 450,902
Bookbinder’s press, W. H. Christie.. 450.882
Bookbinder’s press, C. KecK....coovviiiiiieiiiennsas 50,886
Bottl,)l_e cs.gsule detacher and cork unfastener, L.
icar

Bottle stopper. C.L
Bottle stopper.
Bottle washlng machines,

cHOyt..ooi it
Box. See Axle box. Journal b
box.
Box strap, 8. C. Cary
Braiding machine, tubular . W. Stru
Brake. See Car brake. Car erder brﬂk
sure brake. Wheel bral
Brake beam and shoe head, Schoen & Newton....
Bread raising cabinet, L. A, Agney..
Brick kiln, J. Neczasek..

450,760
a0

Brick machine, hydrauhc. 'C.J.Le Roy. . 450,770
Brick press, J. P. Alston......... «....... ... 430903
Broom crate and display stand, F. Zan ... 450,858
Broom shield, F. Zan........... . 450,859
Brush, Gates & Welsh 450,
Brush'making machine, C. Gutsmuths. . 450,
Brush, marking, A. M. Darrell. 450,662
Bucket, R. T. Crawford ..... 450,
Buckle, hitching, J. E. Mick. . . 450,674
Bullet, steel capped, A. Kauderer....... ..... eoeees 460,623
Burner, e Gas burner.

Buttonhole barring machme. H P. Felster........ 451,000
Button machine die, I.. Prange............... . 45(,893
Lulendar. mechanical desk or table, R. Beigel . 456,821
Can, W. H. Golding.........c.. .0 vuuus . 450,754
Can heading machine, C. B. Kendall . 450,624
Can opener, G. Hipwood.............. . 450.810
Candle holder, adjustable, G. Gnrtler . 450,884
Car brake, D. Lo BATIES . .o vnes venenemennnoninoiisin 450.
Car brake, T. Tripp . 450,762
Car coupling D. Altman.... 904
Car'coupling, G. W. Bailey.. ,632
Car coupling, J. Chenoweth’. 450,928
Car coupling, Igoe & Whipple. 450,620
Car coupling, M. Kretschmann 450,969
Car coupling, P. S. N. Petersen.. . 450,680
Car girder brake, J. Stephenson. 450.847
Car gear. M. G. Hubbard............ .. . 450,726
Car, insulated electric, J. Stephenson.............. 450,/

Car or vehicle for pleasure railways. toboggan
slides, etc., H. Bormann ... .

Car seat, J. S. Johnston...

Car, vestibule street, J. Ste

Car wheel, A. Casazza

Car or vehicles, etc

Cartrldge. submarine, Schlenker & Puska
Case. See Ticket holding case. Watch case.
Cash register and indicator, D. E. Kempster.
Cash register and indicator, F. J. Patterson.......
Caslf!. register, indicator, and recorder, A. L.
eirce
Casting armor plates, S. Siemang.
Casting hooks, device for, E. Kuhn
Cement, manufacturing hydranhc. J B Speed
Centering apparatus, work, J. Ri
Chain attachment, R. A. Breul
Chair.  See Invalid chair.
Chopper. See Cotton cnopper.
Churn power, J. S. Dickey .. ....c....cceuvinsenn. 450,722
Cigar bunching and wrs.ppmn machine, J. J. Bach 450,831
Cigar bunching machine. J. Connell 859

cesescecenas cees A

Clamp. Moulder’s flask clamp.
Cleaner. See Boiler cleaner.
Cloth marking and cutting apparatus, A. L. Sing- 151006
(‘lutch friction, F. H. Brewster 450,%¢
(‘lutch friction, B. NOIAN..vmennsnnnniiiil! . 4507
Coal cutting machine, McEwen & Cartwright. 450,971
Cock, stop and waste, P.G. Van Wie....... . 450,763
Collapsible cup and bottie stopper, F. W. Perr . 450,858
Collars, apparatus, for forming and attaching
fastenings to horse, J. F. Glidden...... P 450,723
ComDm]umcatmg information, means for, P. B. 150615

Corl&s ]Erom bottles, device for removing, H. J.

Corn sheller, W. C. Langenau . 450,629
Cornstalk cutter, L. P. Butler. . 450,61
Corpse ege closer, J. M. Spear- .... 450,
Cotton chopper, H. G. Scarboroug 450,797
Coupler gauge, D. L. BATDES...0uvv.srnenn oen . 450,947
Cou’Blmg. See Belt coupllng Car coupling.

hill coupling.
Crusher. See Ore crusher.

. 450,915
450,909

Cultivator. lister, McClure & Boggs. ...
Cup. See Collapslble cup.

Cut-off, rain water, M. N. Coe..
Cutter. See Cornstalk cutter,

450,690
450,682
450,695

. 450,735
. 656

Dental enzlne hand piece, C. M. Richm
Derrick, W. E. Lindsey............
Die. See Button machine die.

Drawing or cutting table, G. P. Conant.

Drilling machmery. core, M. Beal.. 450,
Dust pan, 8. C. Harlan................ . 450,670
KEcgonine, ohtaimnlz. Liebermann & Giesel 450,887
Electric cable, W. I. Bunker................... 450.734
Electric current regnlator J A. Wiiliams.. 450,985
Electric generator, self-exciting alternate cur

rent, W. Stanley, Jr..... .. ....... oiieeen. 450,641

Electric machine or motor. dynamo, A. T.. Par-
celle . 450,975
450,970

Wlectnc motor mechanism, 8. E. Mow.

Electric motor or generator J.F. 8 . 450,639
Electric switch, J. A. NOrton................. .. ... 450,973
Electric wires, ‘method of and apparatus for cov-

eting, J. E. Waleott ............ .. ... ..ccc..eeee 450,839
Electric wires, safety device for overhead, M.

Kerstein .. ........ . . ciiiieiii, . 450,626
Electro-magnetic apparatus, L. G. Woolley.. . 450 923
Elevator doors, means for operating, W. N.

AErBOM .uvvvreees ciure teriniensseeeinnesessinneen 450.905
Elevator shipper ropes, hand hold for, H. Sanche 450.697
Elevator valve controller, E. 8. Matthews...... ... 450,965

Engine. See Gas and hydrocarbon motive engine.
Locomotive engine. Rotary engine. Steam
engine.

Engine cross head, A. 8. Vogt.......coeevvviinnnnen.

Engine indicator, steam, F. Sarzent ...........

Engines. cross head block for. N. Lombard..

KExercising apparatus, L. Koch

Exercising shot, T. Peterson..

Fanning mill, 8. L. & W.'C. Wa

Fare register, 8. B. Hoskins

Faucet, G. H. Merrick.

Feed cutter, C. F. Sear:

450,646
450,732

Feed fork, F. M. Stevens 450,642
‘ence, machine for attacl

wire, E. Cole. . 450,791
Fiber feeding machine, F. 450,804
Fifth wheel, vehicle, A. W. Johnso 450911
Ficger nails, device for trimmlng. R. H 450,703
Fire escape, Jennings & Fagan . 450,621
Fire escape. G Imsted. ,
Fire escape, H. Viereg, 28 .. 450.899
Fireworks, machine for charging, G. W. Street... 450,982
Flask. See Moulder s flask.
Float, A. J. Wright....... .........cciiieead

Fluid motor, J. P &W A. Stevenson
Flush tank, automatic, J. Sco
Fork. See'Feed fork.

Fuel, artificial, D. E. Bangs...
Furnace, T. M. Pollock. ..... ..
Furnaces, burning fuel in, E. F. Edgar.............
Gauge. See Air tension gauge. Coupler gauge.
Gauge knife, L. B. Doudna.. ... 450,738

Galvanic battery, C. Willms. . 450,
Game, Davey .. ........... . 450,
Game apparatus, Hadley & Hunt. . 450,781
Game counter, E. S. Hubbard.................. . 450,9
Gas and hydrocarbon motive engine, E. &

CrOWe. ... i tiuuiiis aee i iiieanseianenns ... 450612
Gas burner, water heating, W. H. Munn. .. .0 450,634
Gasl;neigters. device for recording the readings of, -

Gmal‘gnlel;(ae‘r?M devrce for recording the readings of,

Gas'or other motors, apparatis for controlling
the circulation of liquid throngh cylinder
Jackets of, H, LindleY..oeeeerveeiesserconenasress 460,771

Gate. See Swinging gate.

Gate, J. I. Smith

Gem settings, preparing, A. HOgZ.v.0....0t
Generator. See Klectric generator.
Glove. P. B. Lee
Glove, R. Reach.. .
Gold saving apparatus, O. H. Bagley..
@Governor, steam engine, A. H, Raynal
Grating, jail or other. P. J. auly..lr .
Grinding mill, C. Willard
Gun, magazine, C. J. Wahlquist
Gun mounting, J. Vavasseur.....
Gun, pneumatic, H. Kichbaum..............

Gun, repeating breech-| loadmﬁg. Vg H. Ostrander..

Gun sling attachment, R. T
Handle. See Bicycle handle.
Hanger. See8moke bell hanger.
Harrow, C. La Dow

Hat brims, apparatus for heatmg&J. Moores

Hat trimming machine, Barnum
Hay rack, Petro & Darnell
Heeling machine, H. C. Ha
Hides, removing lime from, W. Dieterle..
Hitching weight, I. Moiter.............. ...
Holder. See Bag Lolder. Candle holder.
holder. Pen holder.
holder. Pillowsham holder.
Hominy mill attachment, H. Y. Batson
Hook. See Snap hook.
Hopple. H. Twist
Horseshoe, Jutson & Poupard
Hose pipe, self-closing, B. F.
ncandescents, tinting, C, Dellwik.
ncandescents, treating, C. Dellwik
ndicator, See Engine indicator.

Oakley..

Smlth
njec 0
nsole. Snellenberg & Booth
nsulator, 1\ Crem ton... .
nvalid chair, M. A. Darrow...........e.....
Jar. See Preserve jar.
Joint. See Tramway rall joint.
Journal box, J. T. Smith
Kiln. See Brick kiln.
Kmfe. See Gauge knife.
Lamp, C. & J. L.andis
,amp, gas, D. R. Gardner
.amp, pocket, A. D. Coste..
Lamp shade, C. F. Monroe..
Lamp socket, incandescent, G. H. Alto
Lamps, ceiling rosette for lncandescent
Cartwright.........coveee vevienniiinnnaan.

Lanips. wall socket for incandescent electric, P.

nge
Lantern, dissolvmg view mamc. F. McClintock.

... 450,876
. 450,618

Paper

Photographic roll paper
Rein holder.

ndicator and advertising device, combined, E. C.

D, J.
cees 450,991

Latch, J. A. Gie .
Latch, N. & D. B.Johnson . 450,939
Latch gate, G. A. Guynemer. ... 450,7
Lock, k. J. Biggs........ ... 450,765
Lock, T. Lincoln.. ... 450,745
Lock. J. Von SZ@C8Y..uuirraneiiiieiieieaas ... 450,718
Locomotive engine, compound, G. S. Strong .oo 450,751
Locomotor, electric, G. Westmghouse, Jr ... 450,6
Loom picker, J. P. Thompson ... .851. 450.852
Marine governor. C. 8tensland.... cecveeeeeennnnn. 50,777
Mechanical movement, J. Morningstar 91

Metal turning tool, G. Stroner
Milk and butter cuolmz device, Hall & Fa
Mill. See Fanning mill. Grinding mill.
Moulders’s tlask, k*. Baug!
Moulder’s flask clamp. A. C.
Moulding machine, C. I.. Goehring..
Moulding machine. K H. Van ilouto
Motor. See Electric motor. Fluid motor.
motor.

Nail or spike, 8. 8. Deemer.
Necktie fastener, H. A. Ber|
Neckties, device for retaining,
Numbering machine, T. J. A. MacDonald
Ordnance battery, S. P. Hatfleld
Ore crusher, W. L.. Morris.... .
Ore washer, Hull & Anders
Packing, J. T. Smith
Paintings, reproducing oil, L. Mayar
Pan. See Dust pan.

ITOW....

Sprinlz

Paper bags,apparatus for making, W. H. Patter-

Paner holder and cutter, rol}, F. Krieckhaus...... 450,943
Paper holder and cutter, roll Pickles & Hmch-

I v
Paper holder and cutter. roll, G. Rei
Pen holder, P. D. Horton...............
Perforator cushion, check. . O. Abbott
Phonograph recorder, T. A. Ediso

Photographic mount, waterproof and sensitized

Photographlc roll paper holder, G. Jones
Piano action, upright, G. M. Guild

Picker. See L.oom picker.
Pillow sham holder, W. L. Peevers

......... 4!
Pills and other similar articles, machine for sort-
ing, Hubbard & Gibbins.................. 4!
Pipe.
Pipe wrench, T. New
Plant setter and seed planter. combined, J. W.

See Hose plpe.

McKay covveereiiiiiniianinnns
Plow, rots.ry. Drader & McKa.
Pneumatic tube and motor, 8. Benson
Polishing machine, C. 8. Leonard
Pot. See Tea or coffee pot.

Power. See Churn power.
Power transmitting device, E. H. Johns
Precious or other stones, machine for holl

Sulzer & Schmidt...........ccoviiiennn
Preserve jar, Martyn & L
Press. See Baling press. Bookbinder’s

Brick press.

Pressure brake, fluid, J. W. Bowers.
Propelling and steering vessels,’app
.Parker........ceeeee ouan
Protector. See Watch protect.
Puller. See Staple puller.
Pump spring, compensating, W. L. Black
Punch, check, L. M. Mills
Puzzle, J. M. Wheeier..
Rack. See Hay rack.
Railway, Taylor & Sherman.
Railway and toboggan slide

Bormann
Railway block signal, electrlc. J. D. 'I‘aylor
Rallway, electric, F. S. C

450,676, 450,972

.. 450,946
. 450.714
. 450,709

450,743

450,644
. 450,827

ow1ng.

P!
. 450,610
. 450,677

450,613

Railway, elevated, J. N. Valley (r). .. 11,158
Railway, gate crossing for overhead lines, E.

. 450,687
Railway, pleasure, H. Bormann .. 450.658
Railway signaling apparatus, J, D. 450.645
Railway, sinuous pleasure, H. Bormann..... 450,660
Railway system, pneumatic. G. L. Du Laney. . 450.700
Raiiway tie, metallic, T. R. Dunning................ 450,739
Railway tracks, combined tie bar and slide plate

for, A, A, Strom......ccooeviieiiieereiiiiiianians 450,983
Railway trolley or traveler, electric, S. H. Short.. 450.683
Railways, construction of, G. Truesdell............ 450,984
Railways, power transmittmg device f-)r electric,

E. H. Johnson......... «......... . 450 744
Rails, roll for utlhzmz o1, H.¥Harris. . 51,002
Reamer, B. B. Allen................ 450 879
Reapmg machine, M S. Cody e veeee.. 450,860
Recordder See Phonograph recorder. Time Tre-

corder.

Refrigerating apparatus, car, W. 8. Parker
Refrigerating composition, R. R. Graf
Register.
Regulator.
Regulator, E. A. Alsdurf..
Rein holder, G. H. Davis..
Retort charging appara!

See Cash register. Fare registe:

hite ..

Rotary engine, J. Schwarzmann
Rubber boot, E. A. Saunders

Rule, parallel, A.
Sadd le. C. Bernhard
Safe, burglar-proof, i

Sash balance, R. M. Gardner..
Satchel and lunch bag, comhlne
Saw blank, C. T, Evans........

Saw guide, band, Plumridge, Jr. .

Screen. See Window screen.

Scriber, W. Potter.............eeuunn.
Seat. See Car seat.

Seeding machine, grain, R. Galloway.......
Separator. See Teeth separator.

Sewer manhole, K. Walker...................
Sewing and edging machine, J. C. Goodwin

tus, L. Van Vestrant.
Rivet. and button attachiug machine, Platt &

.. 450,976
. 450.862

T.
See Klectric current regulator.

Sewing machine ruffling attachment, E. .l. 'I‘oof.

Shears, M. L. Tolbert..........c...covivuenn..

0.647 to

450,649
450,877

Sheets of material, mechanism for separatmg. A.

Weidenbusch
Sheller. See Corn sheller.
Shingle machine, J. L. Dickinson.........
Shingle sawing machine, J. L. Dickinson...

450,854

450.996
450,995

Show table, toilet stand. and bureau, combined

extension. M. Rosenbaum
Signal. See Railway block slgnal.
Sink, cast iron, G. H. S8hattuck
Smoke bell hanzer C. Q Standard
Snap hook, C. S
Spike, B. lun

Spinning spin le support, C. A.'Chappeli.
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450,873

Spring. See Pump

Watch case spring.
Spring motor, J. A. Adams
Spring testing device, A. B. Calkins.
Stand. See Wash stand.

spring. Vehicle spring.

. 450,953
450.989

Staple puller, J. A. Truman . 450,922
Steam boiler, R. D. Kassing. 4.;0 940
Steam engine, M. B. Dodge. 50,780
Steam engine, osclllatlnz. W. A. Graham.. 450984
Stitching and barring machine, buttonhole, Reed

& Dahl... c.ocov vin vi o iiiiraeens 50,844, 450,950
Stitching machines, mechanism  for operating

buttonhole, (‘ A. D hl.. 450,841

Stocking, G. A, . 450,654, 450,655
Stone, composmon of matter for artificial, T. W.

BlaKeY. .. iciiieieneeernreeacncecncssnceionannnnes 450,987
Stopper. See Bottle stopper.
Stove, gas, Goldstein & Block .. 410933
Stovepipe fitting tool, E. D. Kisher. . 450,910
Stovepipes, soot removing device for, -

Dracht. .. ..viieiiieiiiiiiiiiiesen caiaiiinnrienss 450,784
Stoves. detachable heating drum for,

McCabe... cooeveiririinnennncenns . . 4.’)(].635
Strap. See Box strap.
Stringed instruments, tuning mechanism for, F.

. Faxon........ .. ....eeee 450,808

Swinging gate, T. J. Sausaman 450.749
Swinging gate, adjustable bala 450,724

Switch. Seo Electric switch. Tramway switch.

Table. See Drawing or cutting table. Rolling
mill feed table. Show table.

Tank. See Flush tan

Tanning material, W. Dieterle

Tea or coffee pot, W. G. beso

Teeth separator, J. W. Ivo

Telegraph, printing, S. R. LlllVl“

Telegraph, printmg. Linville & Hettman:

Temperature of air, device for regulating the, W.
H. Murray..

450.998

450,869

Tension dev1ce. Klrbyl& McKain. 450,837
Thermostat, J. C. Sims.......... 450.896
Thill coupling. A. J. R ..... .. 450.919
Ticket holding case, W. l1‘ Beck. . 450,925
Tie. See Railway tie.
Time recorder, workman’s, J. C. English........... 450,617
Tin_or terne plates, machine for cleaning, L.
Davies... . . ieeiiiiiieieeiieiiiiieceeiea 450,929
Tire for vehlcle wheels. rubber, A. H. Overman 450.816
Tire, vehicle wheel, P. W. ’I‘ilhnghast 4!

Toe weight for horses, H. E. Long.......

Tongue for earth scrapers, 8. E. chkhder
Tool handles, device for securing. [. .. Landis
Tool holding and operating device, pneumatic, F.

SimS......evviiviieiiinnannae cecenne
Toy money box, J. H. Bowen....... 45(,8:
Tramway rail joint. A. H. De Camp. 50,6
Tramway switch, C. A. Beach........ 450,607
Trousers support, G. A. Hicks.. 450,809
Truck, car, J. H. Bick ord ...... 450,608
T'ruck, car, P. M. Kling.. 450,941
Truck, car, J. Krehbiel.......... . 450.627
Truck, car, Lamb & Van Dyke.....cceeeeueene . 450,813
Tube. See Pneumatic tube.
Tubing, multlple braided . W.Struss.. ... 450685
Tug, shaft, J. Payne......................... ... 450,711
Type and type therefor. detachable hol

rubber-faced, J. J. Finke . 430 665

Typewritng machme W. J. Barron.
Typewriting machme. w. C. Hardie
Typewriting machine, J. B. Secor.
Typewriting machine, G. W. N. Yo
Valve controller, sutomatxc electri

C Re
Valve for steam heatlnz systems, E. E.
Vaive mechanism, steam enmne. E. K. Hill.
Venhicle spring, W. T. Sample..
Vehicle, two-wheeled, W. B. Sto
Vehicles, electrlcul prODulle!] of E. H. Johnson.
Velocipede, W. Blakely...
Velocipede, C. A. Dres
Velocipede, Lloyd & Priest . .
Velocipedes, package carrier tor. C H. Lamson
Vending machine, fluid, W. R. P
Wagon, dumping, J. Blum........ ...
Warﬁmu machine, W.J. Lutton
Wash boiler, C. Schisseur. ....... .. .
Wash stand, stationary, L. E. Bathrick.............
Washer. See Ore washer.
Washing and dyeing apparatus, D. Halsey, Jr....
Washing machine, H. S. Daubenspeck..
Washing machine, C. C. Henderson..

ashing machine, M. Lumley..

Washing machine, L C. Montfort
Washing machine, Smith & Swain.
Washing machine, C od
Washmg machines,

Watch ('ase. J. E. Searing.
Watch case spring, J. E. Searing.
Watch protector, A. Epple
Watches, electro- msnngtic apparatus for operat-

ing stop, F. A. Matthews.............oevue. oee
Weft pile tabrics apparatus employed in cutting,

O. Drey..c.iieiiiiiine cereiee ceieennnannnes PO, 4
Welding machine, metal, H. E. Fowler........ ..
Wheel. See Car wheel. Fifth wheel.

Whgel and rall brake mechanism, combined, J.
ENBOM «ivvvarrver tevennneaane
W heel brake. J Stephenson
Wh:fﬂetree. I.. 8. Flatau (r)
Windmill, . Corcoran.
W indow.G ‘Wicks.... .
Window screen, B. H. D
Window, ventilating, H. Ha

mn
Wire stretcher, T. Kennedy.
Wire twisting tool, E. G. Hoffmann
‘Wrench. See Pipe wrench.
Wrench, B. F. Bennett...
Wrench, D. R Porter..
Wrench, D. K. Van Horn.
Yoke, animal, J. N. MODtZOMErY.eeeeeeeeeee varenns M75B

DESIGNS.

Brush hook, J. G. Coi‘mnn . .. 20,684
Fence post anchor. .W.H 20.681
Lamp chimney. G. Blair.. 20,680
Lamp post, electrlc, E.P. W 658
Spoon, W. B. Durgin 20,686
Spoon, ete., B. V. Ha .. 20,687
Spoon, R. W. Hess...... ,682, 20,683

TRADE MARKS.
Armpit shields and hat linings, P. P. Guillaume.... 19,39
Cardboard, paper, and envelopes, Union Company 19,
Cigars, S. Alvarez & Co 9,
Cigars, Garcia & Co.
Cigars, Y. P. Garcia.
Cigars, R. G, Marque
Cigars, Minichino & Lafau 9,371
Cigars, Lozano, Pendas & Co 9,397
Cigars, A. Ramirez 9,376
Cigars, C. Suarez.. ,379
Cigars, M. Valle & C 381
Cotton goods, printed, Denny, Poor & C 19,395
Dyestuffs, aniline and other tar. . Oehle 9,375
Flour, wheat, . Woodyear.. 9,393
Gum, chewmz F. J. Banta 9,363
I1ay knives, H. Holt Company.. 9,390
Insecticide, Michael & Osmun.. ,370

.. 19
Medicines, line of proprietary, V.S! Roden &]Co..
Perfumery, soap, powders, cream paste, and
lotions for the toilet, Lady Grey Perfumery
COMPANY .-t teuneerearnrercotansoressncasissssnnes 19,369
Petroleum, reﬂned. Arkell & Douglas......c.oeuuee. ,392
Pianos and repair parts therefor, Lawrence & Son
Pian . . 19.389
19,384
Remedy for chapped face and hands, W. H.
RObErt, Jr.oouiiiiiiiiiiiineeiiiieeeiaennnncaianns 19,399

Silk dress zoods. American Silk Dyeing and

iShing Co.... vvviiiiiiniiiiinnninnnes .. 19394
Thread, linen, Marshall & Company.. . 19,383
Tobaceo and cigars, Berriman Brothers 19, 34)4
Toilet preparations, perfumed, Smith, Kiine &

krench Company......ccceveeeee vonnenns 19,386 to 19.388
Wheat. rolled, W. A. Pettijohn ,398
Yarns, wool, worsted, and cotton, Nonantum

COMPADY...iireee vienniereiere.snsssnnnnans T

19,385

A Printed copy ot the specification and drawing of
any patent in_the foregoing list or any patent in print
issued since 1863, will be furnished from this office for 25
cents. In orderlnz please state the name and number of
the patent desired, and remit to Munn & Co., 361 Broad-
way, New York.

Canadinn Patents may now be obtained by the
Inventors for any of the inventions named in the fore-
going list, provided they are simple, at a cost of $40
each. If complicated, the cost will be a little more. For
fuli instructions address Munn & Co., Broadway,
New York. Other foreign patents may also be dbtained,
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Wovertisements.

Inside Page, ench insertion = = = 75 cents a line.
Back Page. ench 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 early as Thursday morn-
1Ing tO appear in next issue.

u SE ADAMANT WALL PLASTER

Itis Hard, Dense, and Ad-
hesive. Does not check or crack.
- It is impervious to wind, water,
and disease germs. It driesin a
few hours. It can be applied in
any kind of weather. Itisin gen-
eral use. Licenses granted for the
¥ mxxmg,usmiz. and selling.

y Address ADAMANT MFG. CO.

9 E. Genesee ™t.,
Syracuse, N. Y.

THE PHONOGRAPH.—A DETAILED
description of the new and improved form of the pho-
nograph just brought out by Edison. With 8 engrav-
ings. ~ Contained in SCIKNTIFIC AMERIC.AN SUPPLE-
MENT, No, 632. Price 10 cents. To be had at this
officeand from all newsdealers.

“Star” Scre -~
Foot Lathe L :ingwA(u::l:}-
Swings matice Cross
9x25 in, A Feed, etc.
“croll Saws, H Catalog
Circular Freé’ue
‘nws, Lathes| of all our
Mortisers. Machinery.

Seneca Falls Mfg Co., 695 Water St., Seneca Falls, Ni Y.

The Sebastian- -May Co.

Improved Screw Cutting

Povor L T LI

Power
Drill Presses,Chucks, Drills, Dogs,
and Mauchinists’ and Amateurs’
Outfits. Lathes on trial. Catae
logues mailed on application.
165 to 167 Highland Ave.
SIDNEY, OHIO.
| Inventors can sell

ADVERTISING SPECIALTIES ! Xvntesn Srnave

manufactured on royalty, inventions of novelty or util-
ity that can be used for advertising. Correspondence
mvmed The Tuscarora Advertising Co., Coshocton, O.

CATALOGUES FREE TO ANY_ ADDRESS
TITTIIYIYY

ROCK DRILLS
AIR COMPRESSORS,

MINING AND QUARRYING MACHINERY,
Ingersoll-Sergeant Drill Co.

No. 10 PARK PLACE, NEW YORK.
Send for Complete Priced Catalogue.

A0 MACHINERY for "ﬁ
M'u NG TUNNELING,” &)
e RRARORD \NB?\V\ i
KAND DRILLCo 23 Park Piace new vore!
lNVI".N'I‘IONS WORKED OUT, Drawings and
Models made. Perfect safety to inventors assured.
All kinds first-class lathe, planer, and bench work. Par-

ticular attention to special machiner 3y tools, dies, and
press work. Safety Construction Co., 14: &145E1mSt.,NY

Cheap
Pr lntlne thing easy, printed

rules. Send two stamps for Catalogue to
KELSEY & CO., Meriden, Conn.

Do it yourself. Cir-
cular press $8. Size
tor small newspa-

per, $44. Every-

£actory.

TALCOTT’S COMBINATION

A PATENT BELT HOOKS,
‘W. 0. TALCOTT, Providence, R. I.

Barnes’ Foot-Power Machinery

Complete outfits for Actual Worksnop
Business. A customer says: * Consid-
ering its capacity and the accuracy of
your No. 4 Lathe, [ do not see how it
can be produced at such low cost. The
velocipede foot-power is simply ele-
gant. 1 can turn steadily for a whole
day, and at night feel as little tired
» as if I had been walking around.”
i Descriptive Price l.ist Free.

¥ W. F. & JOHN BARNES CO.,
1999 RUBY ST.. Rockford. Ill.

ICE-HOUSE AND REFRIGERATOR.

Directions and Dimensions for construction, with one
illustration of cold house for preserving fruit from
season to season. The air is kept dry and pure through-
out the year at a temperature of from 34° °. Con-

to 36°

tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116.

l;r‘i!‘ce 10 cents. To be had at this office and of all news«
lers.

Barrel, Keg, A;inogshea\d
STAVE MACHINERY.

Over 50 varieties manu-
factured by

E.& B HOLMES
BUFFALO, N. Y.

= Also a full line of Wood
Working \dachmery.

Chsmfering, Howeling, and Crozing

2nd == MACHINERY &

N. Y. Mach’y Depot, Bridee Store 16. Frankfort St., N Y.

GATES ROCK & ORE BREAKER

Capacity up to 200 tons per hour.

Has produced more ballast, road
metal, and broken more ore than
all other Breakers combined.
Builders of High Grade Mining
Machinery.

Send for Catalogues.

GATES IRON WORKS,
550 C So. Clinton St., Chicagzo
215 Franklin St.. Boston, Mass.

ERFORATED METALS+MINING
&x\ P@OALMORE SEPAM\TORS REVOLVING v Sugﬁgggﬂg

JIGS & STAMP BATTERIES mauo s MILLING s MINING MACHINERY ot
4455 HARRINGTON & KING PERFORATING € CHICAGO.

NEW YORK OF uu.. 284 PEARIL STREET

STEREOTYPING..—A VALUABLE
series of lectures by Thomas Bolags, discussing the most
recent methods in this branch of typoirauhy With 23
illustrations. Contaired in SCIENTIFIC AMERICAN SUP-
PLEMENT, Nos. 773 and 774. Price 10 cents each.
To behad at this office and from all newsdealers.

LIGHTNING WELL- SINKINB

NERY MANUFACTURE .
Hyrdnullc, Jetting, Revolving, Arteman, !
Diamond Prospectmg Tools, Engines, Boilers,
Wmd Mills, Pumps. Encyclopedln, 1,000
ig engravings, Earth’s Strata, Determi-
h nation quality water; mailed, ,25¢,
The American Weil Works,
Aurora, 111,
11 & 13 8. Canal
I Sty  Chicago, IIl,

General Offfeg
AURORA.

- Works and

Dallas, Texase

OIL WELL SUPPLY CO

91 & 92 WATER STREET,
Plitsburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WELLS
tor either Gas, Oil, Water, or Mineral |

Tests, Boilers, Engines, Pipe,
Cordage, Drilling Tools, ete. |
lilustrated catalogue, price !
lists and discount sheets [
on request. |

STEREOTYPING; THE PLASTER Al\D,
Paper Processes.. fCUmpOsltlllu and preparation of the !
mould, the best alloys of metal and proper degree of
heat, trimming and mending the plate, etc. A minute
descrlpuon of both processes, with numerous illustra-
tions. A paper of great interest to every printer. By
Thomas Bolas, ¥.C.8., F.L.C. SCIENTIFIC AMERICAN
SUPPLEMENTS, 773 and 774. 10 cents each.

ARTESIAN

Wells, Oil and Gas Wells, drilled
by contract to any depth, from 50
to 3000 feet. We also manufacture
and furnish ever{thing required
todrill and complete same. Port-
able Horse Power and Moun!

Steam Drilling Machineg for 100 to
600 ft. Send 6cents for illustrated
catalogue. Pierce Artesian
and Oil Well Supply Coe

80 Beaver Street. New York.

THE DAIMLER MOTOR

THE DAIMLER MGTOR CO.
is prepared to turnish 1, 2, and 4 Horse Power
GAS or PETROLEUM MOTORS
for all Industrial Purposes. Fully illustrated catalogue
and price list on application. Motors in operation at
‘Works, Stein way, Long Islund City.

Office, 111 East 14th Street, New York City.

UN1ON MANUFACTURING & PLATING CO.
236-238-240 Carroll Ave., Chicago, Manufacturers of

METAL SPECIALTIES FOR INVENTORS.
ALL KINDS OF PLATING.
Estimates furnished. Correspondence invited.

A BOON TD THE DEAF'

Osgood’s No.1 Hearing
i Horn is the only instru-
ment that will help the
deaf. Made from best bell |
metal, and will last for
years, ’Carried in ihe pocka-
etandused in public with-
out attracting attention. ileee
Price $5. Sent C D. {{,
May be returned after 2
weeks’ trial if not found sat)sfactnr
OS(xOOD BR()b Lor 7th St & Bmddway, Oak]and Cal

STEEL TYPE FOR TYPEWRITERS

. Rubber and
Metal '1‘ pp Whee(s Dies, etc.
|4 Model and Exper imental Work
Small Machinery, Novelties, ete., man-
ufactured by special contract.

' New York Stencil Wks., 100 Nassau St., N.Y

' PATENT TEAM-PIPE CASING
T ——

A. WYCKOFF & SON,

116 East Chemurg Place,
ELMIRA, N. Y.

PHOTOGRAPHY!

Our Tatest Novelties for the Amateur are
KNACK CAMERAS,
MAS(OT CAMERAS,
TRIAD CAMERAS,
Waterbury Detective Cameras,
Irving View (ameras, and
Magazine Cameras for Films.

THE SCOVILL & ADAMS CO.,

423 Broome Street, New York,

CLAREK’'S
\ Ventilating and Drying

ik FANS.

Light Running, Adjustable
Blddes Self-Oxlm% Bearings.
24-page catalogue free.
Also Rubber Press Rolls for Wool
and_Yarn Washing and
Dyeing Machines.
GEO. P. CLARK, Manut.

- Box L. Windsor Locks, Ct,

Two staves removed to show lining
between inside and outside staves.

under these patents.
FARREIL,

FOUNDRY & MACHINE_CO.
COPELAND & BACON. Ageuts, NEW

ROCK BREAKERS AND ORE CRUSHERS

‘We manufacture and supp]gr %t sh%rtiltmucg atnd tlowest,dr%(t)es,
tai the invention described in Letters Patent issue:
zeltrﬂgrgwnh 1'\1IFW AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted

May 11th and July 20th, 1880, to Mr. S. 1.. Marsden.

Stone and Ore- Crushers, con-
Eli W. Blake, June 15, 1858, to-
All Crushers supplied by us are constructed

Manufacturers ANSONIA, CONN.
W YORK and PHILADELPHIA.

BIT

- A anda SQUARE HOLES.
Bores MOOTH ROUND’ OV. I]‘.;waluable to Carpenters,
Highest Award
50c. for sam
GUN IMPLEMEN

Core Boxes,
Cabinet and Pattern Makers.
send $8.00 for set (34 to 11-8), in neat case, or
le Bit, mailed free with lllusirated List,

Co., 315 Broadway, New York.

Mor-tlsing

BR]DGEP()R Y\
Selling Agentsfor Electrical

;‘ ANTED' Novelties. Battery Motors

surprise electrical experts. Stamp forcatalogue,
$10 per day made. BUSH CO., 24 Park Place, New York.

THE EACLE

THE EASIEST RUNNING BICYCLE
IN THE WORLD.

ﬁ@}Speed, Comfort and Safety,
2 - GENTS WANTED.
Large lllustrated Catalogue sent Free to any Address.

THE EAGLE BICYCLE MFG. CO.,
STAMEFORD, CONXN.

B LIFE MRITE

15 700 SHuRT* THE OR% g

Address? The Amerlcan Writing
Machine Co., Hartford, Conn.;
New York Office, 237 Broadway.

TO MANUFACTURING CONCERNS !

Five railroads. Cheap
Every advantage. Address

East Geneva Land Co., Geneva, N. Y. |

Sites for factories given away.
labor.

I-IATGH CHICKENS BY STEAM.

MPROVED EXCELSIO

INCUBATOR

Snnple. I’erfect

Hundreds in suce §
cessful operation.j
2 Guaranteed to hatch
MM a larger percentage
B of fertileeggs at less
cost than any other hatcher,
Send 6c. for Illus, Catalogue. Hh

Free.

Plhntno nnd =
lannhl:t.urer.

Circulars

N'A.'.I'.'ION AXa
STEEREIL

TUBE CLEANER

THE F

§ GEO. H. STAHL, Oulncy, lll. | 10

RED'K CRANE CHEMICAL ¢ o
SHORT HILLS, N.J.-BOX 91A~

ZAPONS,BRUSH & DIP. LACQUERS. VARN(SH SHELLAC!

JAPANS.AIR DRYING.ENAMELS,
=] ACIDS AND ALKALIES.

“UPRICES ano
ESGR'P“VE @ 5.

%

R

SEWING MACHINE MOTOR FOR AMA-

teurs.—By C. D. Parkhurst. Description of a very sim-
ple and effective motor, With laminated armature, of
sufficient power to actuate a sewing machine. With 1
engravings, Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No.759. Price 10 cents. To behad st
this office and from all newsdealers.

Simple and Parkhurst Motors

8 and 16 Light Dynamos
complete. or parts with instructions
in Sci. Am. Supplements. Batteries
for running motors. Hard Rub-
ber in sheets, rods, or tube.

Electrical Supplies.
Send stamp for catalogue.
PALMER BROS.,
Mianus, Conn.

ELECTRO TOTOR. SIMPLE. HOW TO

make. ByG.M.. Iopkins.—Description of asmall electro
motor devised i d 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 sufficient power to operate a foot
lathe or any machine requiring not over one man power.
\With 11 figures. Contained in SCIKNTIFIC AMERICAN
SUPPLI'J\HNT No. 641. P’rice 10 cents. To be had at

| this otlice and from all newsdealers.

© _ALANSON CARY 6_
IANUFACTURER OF
L FLAT S

EEL OF EVERY DESGRIPTION
240 & 242 W. 29™ ST NEW-YORK

DRY AIR REFRIGERATING MACHINE.
Description of Hall’s improved horizontal dr%mr refrig-
erator, designed to deliver about 10,000 cubic feet of

i cold air per hour, when running at a speed of 100 revolu-
tions per minute, and capable of reducm% the tempera«
ture of %0° above to 50° below zero. With five figures
showing plan and side elevation of the apgammS. a
diagrams illustrative of its performance. ontained in

SCIENTIFIC AMERICAN SUPPLEMENT, No. 288. Price
X eients. be had a¢ this office and from all news-
ealers.

RANKS THE HIGHEST
Endorsed by the best Engineers.

CHALMERS-SPENCE CO.
Oﬂice, 59 Liberty St., New York.

0.

ACKS.BRILLIANT & DEAD.
TRANSPARENT, FOR METAL AND WOOD.PROOF AGAINST
— WRITE FOR' CATALOGUE.—

© 1891 SCIENTIFIC AMERICAN, INC.

ELECTRICAL!

Send for circular of New Desk kan and Dental Moton
with primary or storage batt ery. Varlous styles. $10to
$12 complete with battery. See illus., p. 276, this issue.
NOVELTY ELECTRIC CO.,54 North 4Lh st., Phila., Pa.

ELECTRO-PLATINt

APPARATU 5

MATERIAL
o HANSON&VANWINK

81 LIBERTY
23 S.CANAL ST.CHi -

NICKEL CASTINGS FOR ALL PURPOSES.

CASOLINE and
GAS ENCINES

Our new Engines are hustlers. A 6x 7 inch
Engine, now running 100 feet of shafting.

Boring Mills, Planers, Lathes, Drill
Presses and Milling Machines for 20
Machinists, on 6 gal. Gasoline per
dsy, costing only 60 cts. Write for
lnformatlon Mention this paper.

Van Duzen Gas & Gasoline Engine Co.
CINCINNATI, OHIO.

USHMAN CHUCK

Complete line for all uses shown in new
illastrated catalogue, free to all.
‘ Coshman Chuck Co., Hartford, Conn.

Don’t buy the old style vise when
you can with E. (. Strange’s’
Pat. Combination Vise and
= Drill have so many tools in one.
Sold now by Hardware Dealers.
For circulars and price, address

STRANGE’S MACHINE WORKS, Taunton, Mass.

“Improvement the order ot the age.”

THE SMITH PREMIER TYPEWRITER

Important Imi)roveﬁnen S. | Feat
he Essential Features greatly perfected.
The Most Durable in Alignment. & v P
Easiest Running and Most Silent.
All type cleaned in 10 seconds without soiling the hands.

The Smith Premier Typewriter Co., Syracuse, N. Y., U. 8. A.
Send for Catalogue.

TITE

Scientific Qumerican

ESTABLISHED 1846.
The Most Popular Scientific Paper in the World

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

This widelﬁ' 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 Inventious, Novelties in Mechanics, Manufactures,
Chemistry, Eiectricity, Telegraphy, Photography, Archi=
tecture, Agriculture, Horticulture, Natural ﬁlsmry,
etc. Complete list of patents each week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
?‘ostage prepaid, to any subscriber in the United States,

anada, or Mexico, on receipt of three dollars by the
puhllshers six months, $1.50; three months, $1.00.

Clubs. —Specxal 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 gnes astray, but is at the sender’s rlsk. Address
all letters and make all orders, drafts, etc., payable to

MUNN & CO., 361 Broadway. New York.
_O—
THE

Srientific @mzritau Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICA N, but is 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 descriptions. THE
SCIENTIFIC AMERICAN SUPPLEMENT is published week-
ly, and includes a very wide range of contents. It p
sents the wost recent papers by eminent writers 1n all
the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
Hmtory. Geography, Archaeology. Astronomy, C}lemlitry
Blectricity, Light. Heat. Mechanical Engineering, Steam
and Railway Engineering, Mining, Ship Building, Marine
Engineering, Photogra hy, Technology, Manufacturing
Industries, Qamtary ngineering, Agriculture, Horti-
culture, Domestic Economy, Biography, Medicine, etc. A
vast amount of fresh and valuable information obtain-
able in no other publication.

The most important Emngineering Works, Mechanisms,
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 AMER-
ICAN 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 Brondway, New York.
Publishers SCIENTIFIC AMERICAN.,

Building Edition,

THE SCIENTIFIC AMERICAN ARCHITECTS’AND BUILD-
ERS’ EDITION is issued monthly. $2.50 a year. Single
copies, 25 cents. Forty large quarto pages, equal to
about two hundred ordinary book pages; forming a
large and splendid Magazine of Archnecture richly
adorned with elegant plates in colors,and with other fine
engravings; illustrating the most interesting examples
of modernarchiteetural construction and allied subjects.

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

lans, S pecifications, Sheets of Det alls Estimates, ete.

The elegance and cheapness of this magmﬁcem work
havewon for it the Largest. Circulation of any Archi-
tectural publieation in the world. Sold bv all newsdeal-
ers. $2.50 a year. Remit to

MUNN & (0., Publishers,
361 Broadway, New York.
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HENRY CAREY BAIRD & CO.

Industrial Publishers, Booksellers, and Importers,

810 Walnut St.. Philadelphia, Pa.. U. S. A.

¢F Ournewand Revised Catalogue of Practical and
Scientific Books, 86 pages, 8vo, and our ather Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts, sent free and free of postage
to any one in any part of the world who will furnish his
address.

FOR RAILROADS

J WATER WORKS,

MILLS , FARMS &e.

KS,  ‘coMPLETE STOCK oF
CYPRESS LUMBER.

HED
cgminnsimaie WECA pwelL&CE
oN%-2{7 E:MAIN ST. LouISVILLE K.

wooDEN TANK

LARGE waTER TAN

1
i BPLANS 2/ A SPECIALTY-

SPEC
FORF

The Builders’ and Manufacturers®
Exchange, Helena, Montana,
Correspondence solicited. Manufacturers and dealers
please send catalogues. Address
WILL.. R. JONES, Secretary.

THE PORTLAND (Oregon'’ INDUSTRIAL
EXPO=ITION,
Sept. 17 to Oct. 17, 1891, wants for exhibit novelties in
electricity, mechanical arts, etc. No catchpennies need
apply. Address R. W. Mitchell. Secretary.

RITER

New or Second-Hand, any make, bought, sold and ex-

changed. Get our prices. Everything guaranteed. Ma
chines rented anywhere. New catalogue describing all
machines, free. = NATIONAL TYPEWRITER EX
CHANGE, 200 S. La Salle Street, CHICAGO, ILL.

FORELGN BUSINESS!

Specialties in Machinery of ali kinds wanted to place
in the English, German, and French markets. Good
English, German, and French Pater.ts Bought. Our
Representative will leave for England about May 1th.

Address LA RMACO, BOSTON, MASS.

The most Successful Lubricator
for Loose Pulleys in use.
VAN DUZEN'S PATENT
LOOSE PULLEY OILER
Highly recommended by those who have
3 used them for the past four years. Prices
(il very reasonable. Every user of machin-
P Elugad ery should have our ¢ Catalogue No. 56,”
sent free. Mentionthis paper.
VAN DUZEN & TIFT, Cincinnati, Ohio.

. Best small power in the world,
One or Two Horse Power.
VON’T fail to write for a deserip=
tive catalogue of this
ENGINE.
It tn need of power of any kind,
write to us.

P. F. OLDS & SON;,
218 River St., Lansing, Mich.

STEEL ALPHABETS.

Brands, Seals, Steel
Stencil Cutting Dies,
Soap Moulds, Brass
Stamps, ete.

P’aper, Superior Quality.

287 J. . STUTZMAN, Manufactuer, 181 William S, N.Y.
BLUE PRINT Photographic Supplies.
= e R et Py Send for catalogue.

T. H. MCCOLLIN & CO.,1030 Arch Street, Philadelphia.

e BIBB’S_Celebrated Originn
BALTIMORE
= HEATERS

PLACE
i To warm upper and lower rooms.
The handsomest and most eco-
nomical Coal Stoves in the world.
THE B. C. BIBB STOVE CO.
i Stove Founders, Baltimore, Md.

MARBLEIZED SLATE MANTELS

Sendfor Circulars and Prices.

Models Maade
And experimental work of all sorts done
in a first-class machine shop, with facili-
ties, organijzation, and inclination to help
develop thought as well as to work. A
primer to send.
THE JONES BROTHERS ELECTRIC Co. CIN'TL O.

DRY PLASTER
MIXER.

W. D. DUNNING,
345 W. WATER ST.,
SYRACUSE, N. Y.

ATENTS!

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

In t hisline of business they have had forty-five years’
experience, and now have unequaled facilities for the
preparation of Patent Drawings, Specifications, and the
prosecution of Applications for Patents in the United
States, Canada, and Koreign Countries. Messrs. Munn &
Co. aiso attend to the preparation of Caveats, Copyrights
for Books, Labels, Reissues, Assignments, and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

A pamphlet sent free of charee, on application, con-
taining full information about Patents and how to pro-
cure them; directions concerning L.abels, Copyrights,
Designs, Patents, Appeals, Reissues Infringements. As-
signments, Rejected Cases. Hints on the Sale of Pa-
tents, etc.

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

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

BRANCH OFFICES.—No. 622 and 624 F Street, Pa-

cific Building. near 7th Street. Washington. D. C.

DEAFNESS & HEAD NOISES CURED
by Whispers
heard. ulwhen all

Peck’s Invisible 'I'ubular Ear Cushions,
N ful Sold F R E E
only by F. Hiscox, 858 B’way, N.X. Write for book of proofs!

dieg fail

of use are as
the wheel. To

WE present herewith to Apprentices, Students,
Business Men that Trade Mark which their predecessors saw weekly in
these columns almost twenty-five years ago.
tion to the fact that this Trade Mark is as closely associa-
ted with a definite method asit is with definite goods.
SAFE WHEELS,
HIGH SPEED,

Young Mechanics, and

We call their atten-

SOLID MOUNTINGS,
FREE CUT, and

LIGHT TOUCH,

these are the points forwhich the The Tanite Co.has
made a quarter of a century fight. It insists that conditions

essential to success as is the intrinsic quality of
emphasize this idea we now reproduce the cards

which THE TANITE COMPANY is distributing to all users of its goods.

WITH THE COMPLIMENTS OF
The Tanite Co., of Stroudsburg, Pa.

To THE

PROPRIETOR.

In the belief that correct ideas and correct practice will
insure your more profitable use of grinding impiements
and processes, we have taken the liberty of addressing
separate and different circular cards to your Grinder,
Foremuan, Superintendent and Bookkeeper. We usk
your own attention to one point only. That is. the great
economy which would result from your employing a
much larger quantity of simple, low-priced grinding ma-
chines, to do that work which is now most wastetully done
by the old-fashioned processes of filing and chipping.
Now it was demonstrated, in a series ot careful experi-
ments, that the maximum cost of grinding off one pound

of cast iron was eleven and three-fifths cents, and that |

the minimun cost was two and four-tenths cents; while
the cost of filing off one pound of cast iron was thirty-five
and nine-tenths cents. Notwit hstanding this overwhelm-
ing superiority, the proprietor generally puts in one or
two grinding machines as a sort of sop to his Superin-
tendent—to the mechanical progress of the times and to
the pressing entreaties of the wheel-maker—and stops
right there. A professor of mechanics, who visited our
grinding room once, looked aghast.at the flying sparksand
the disappearing metal. He said that shop was ** a regu-
jar cast iron slaughter house.” When we in turn in-
spected the technical machine shop over which he pre-
sided, we found it provided with bench room and nine
vises, but only one grinding machine.

The zeal of machine builders hasled, of late years, to
the getting up of a countless variety of complicated
special machines, some of which are well calculated to
do difficult and exact work, while many have been de-
vised by men of but slight experience in the use of solid
wheels, and merely look well on paper. We urge here, as
we have persistently done, that the greatest economy lies
in the greatly incréased use of wheels and machines for
simple, general work.

WITH THE COMPLIMENTS OF
The Tanite Co., of Stroudsburg, Pa.

TO THE

GRINDER.

It is for your own interest to turn out the very best
work possible, and as much of it as you can. The
Emery Wheel is your tool—it should be your servant.
The more work it does, and the better, why then, it
is the better for you. 1t you use a very hard wheel,
then you have to do the work with such heavy pressure
on the wheel as fatigues you. If you use a soft wheel,
then 4t does the work, and your fatigue is less. The
less tired you are the more work you can do. The less
pressure you are forced to use, the more ycu can use
your hands to guide the metal you are grinding, and
thereby you can do better work. \Vheels which cut freely
under light pressure are the easiest wheels to use.

you can keep the metal you are grinding against the
wheel ail the time, it will be the same as if you passed a
file one mile long over your work in one minute’s time.
If your wheel runs below the proper speed, or if it gets
out ot true, orif it jumps and chatters, then you can’t do
this; and besides, the jar of the metal and wheel will be
tiresome and unpleasant. The proper speed is generally
the one dictated by the maker and marked on the label.
A verX cheap speed indicator (to carry in your vest
pocket) will tell you if the speed is right. To keep 1t so,
your belts must be looked after and tightened if they
stretch or get loose enough to slip. 1f your grinding ma-
chine is of too light weight, or stands unsteadily, a few
wooden braces to the floor, wall or ceiling, will stiffen it.
If your wheel gets out of true, it should be made true
again with a diamond tool; and this ought to be done
justas soon as you notice the wheel has worn unevenly.
You can do this yourseif, with a hand tool, without
taking the wheel off the machine. All wheels, even the
very best, will wear out of true under hand work, and
need frequent turning up. Chipping or hacking the high
side of a wheel i a rough. brutal, unmechanical remedy,
and no avheel is fit for use which needs such chipping to
malie it cut.

WITH THE COMPLIMENTS OF
The Tanite Co., of Stroudsburg, Pa.

TO THE

FOREMAN.

The men under your direction will work with more
profit to themselves and their employer 1f the tools and
machines they use are of such kind and ir such order
that they turn out the most goods possible, of the best

uality, and with the least danger, fam'glue and_annoyance.

hese men will be on better terms awvith you if you make
their work easy and profitable. To do easy and profitable
work, grinding machines and wheels should be placed in
convenient positions—belts, pulleys and revolving set
screws should be cut of the way or enclosed—dust should
beremoved by suction fans—machines of ample weight
should be so mounted that they run with the least possible
shake, and good Emery Wheels should be used. As all
makers claim to make good wheels, and as your Grinders
will give you the most confusing opinions, we offer a few
ideas as to what is a good wheel. A good wheel is that

which cuts freely when the metal being ground is applied
. with moderate pressure—which does not quickly glaze
over and clog up with metal—which does throw off
chunks or burst—which does not have to be hacked and
chipped to make it cut,and which can be applied to the
greatest variety of work under varied conditions, with
the certainity that it will do fair, average work, with few
stoppages tor any cause. From 15 to 25 different makes
of wheels are offered for sale in the United States. Of
these very few are too soft, and nearly all toohard. Very
many of these need to be hacked and chipped to make
them cut, and require such excessive pressure uas to
weary your men. Neurly all do their best cutting when
first used, but glaze over with metal, and do less and less
work the longer they grind. Some are unsafe at the
speed of a mile a minute, which has been adapted by the
best makers, and a lower speed is named. Any wheel
which cannot be run at a speed of a mile 4 minute with-
out cowls or coverings, or mechanical helps and re-en-
; forcements, is unfit for general use.

WITH THE COMPLIMENTS OF
The Tanite Co., of Stroudsburg, Pa.

TO THE
SUPERINTENDENT.

If solid emery wheels are used in the factory you man-
age, it is because they are labor-saving and money-
making tools, It is of importance that they save the
mostlabor and make the most money. Ordinary grinders
can use them, and ordinary foremen keep them in proper
condition ; but to attain the greatest economy, sound
judgment and technical skill are needed. It is hardly
necessary to plead with you for high speeds, free cutting
wheels and solid machines. 'We might as well ask you to
run your circular saw by steam and to keep it sharp.
But we do need to point out that no ordinary grinder or
foreman is likely to make a correct estimate of a wheel’s
moneyvalue. There are too many factors in the problem.
The actual cost per pound of grinding off metal is the
thing to get at. Power, time, pressure and wheel-wear
all have to be taken into account. 8o, too, do incidental
stoppages and accidents. 100 often wheels are accepted
or condemned on superficial and mistaken observation.
This ismost apt to occur when some different make of
wheel is on trial. For instance, neuarly all Americin
makes are too hard. Through long use, however, the
men become habituted to the poor tool, and compen-
sateforits defects by wearing themselves out with ex-
cessive pressure, or wearing the wheel out by hacking
and chipping. If one of the freecutting makesis then
offered for trial, the grinder applies the same excessive
pressure, and wears out the free cutting wheel so fast as
to make it appear wastetul. He ought to lessen his
pressure, and thereby save both the wheel and himself.
At such trials, over-hard wheels are often accepted, be-
cauze the observation is made during the tirst few min-
utes’ use of a fresh wheel. Now it is a demonstrated fact
that of ten different makes, scientifically tested, only
two maintained their cutting capacity to the last, while
all the rest did their best work in the first few minutes,
and then steadily deteriorated.

When we offer you better goods at a reasonably higher
price, you meet us with the answer, that *‘the old wheel
suits.” So does an old shoe, wrongly shaped and budly
made, suit better than anewone,till thenewoneis bro-
ken in.

WITH THE COMPLIMENTS OF
The Tanite Co., of Stroudsburg, Pa.

To THE

BOOK-KEEPER.

As our invoices come under your notice, the compara-
tive prices of our goods are matters of consideration.
Please note our views on this subject.

MACHINES. We do not claim to make better or
cheaper machines than others, for there are many larger
and better machine shops than ours. We claim to muake
grinding machines as cheap andgood asany. Many ma-
chines appear cheaper than ours, because a lowerprice is
fixed on a machine of same designation and said to have
the same capacity. As a rule, such machines areof lighter
we i{l‘ht than ours, or deficient in fittings or workmanship.

EMERY. Our control of the crude ore is such that,
coupled with our improved appliances and processes, we
can supply emery at prices lower than you can buy it
elsewhere. Twenty-three years of experience in the use
of this article enable us to assure you as to the qu:lity of
these goods.

EVMERY WHEELS. Our prices for these goods
are about the highest in the world, but their value justi-
fies the price. 1'hese wheels are productivetools and their
value depends on their productite capacity. Many other
makes are in use, and such use is apparently satisfac-
tory ; superintendent, foreman, and sometimes even the

use of changing te higher priced goods. Our answer is
that the higherpriced goods are safer and cause fewer
accidents to life, limb and surrounding machinery ; that
they suve time, because they call for fewer stoppages for
break-downs and repairs; that their productive capacity
18 greater, because they grind off more metal in a given
time, and because they cut more freely. and so require less
pressure and cause less bodily fatigue to the grinder.
MISCELLANEOUS OODS. Our prices on
these goods,such as Diamond Tools, Whet Stones, Knife
Sharpeners, et¢., will be found justly proportioned to

8600 STEAM LAUNCH
FREE!

uxn.g.o-.. 3t 1tin. Beam, 24 In. Deop

‘\

i | —

HOW MUCH WILL IT WEICH?

Wk will give every person making a purchase of us by July 1st, 1891
& GUESS on its weight, the one guessing .
cearwst W get it F O. B. care Detroit,

WE he most completa line of Boats, Oars of all kinds,
Oar Locks [in iron, brass ‘ahd nickel plate). Boat Trimmings, etc

No matter whas you purchase, if only 25c.. you have a guess.
\3 Our prices as ch the cheapest. Goods as fine as the best.
, 5= e $5¥o 300 BOATS IN 8TOCK: _

Danis Dot & Oan e,

12 to 18 East Atwater St.
snn Detroit, Mich., U. S. A.
ANYTHING A oyess with every purchase.
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DRYING MACHINERY. For Sand, Gravel, Phos-
phates, Marl, Fertilizers,
etc. MIXING MACHIN-
ERY for Baking Powder,
Flour, Drugs, Plasters,
Fertilizers, etc. Send for
catalogue. J. H. DAY
& CO., Cincinnati, O.

Branch Office, 35 Murray St., N. Y.
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logue for two stamps.
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Kelsey & Co., Meriden, Conn.
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. Peoria, Ill.

LAUNCHES,
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TOW BOATS

New Illustrated Catalogue FREE.,
CHAS. P. WILLARD & CO.,

No. 2 Domluick Street, - - CHICAGG.
PATENT FOR SALE, SELHRATING

Agents };OOK h_edr(-‘:!ll 158 d&z%n sold fn one County 1f
you want a rapid seller wi ig profits, write to
H. 8. E‘EASE. 171 Elm Street, Cincinnati, Ohio.

Pl.Avs Dialogues, Tableaux,

for
8chool,Club& Parlor. Bseps:mgm-
logue free. T. 8. DENISON,Chicago,lll.

grinder working by the piece agreeing that they see no

P
NOMICAL
STEAM
GENERATOR

SEND_FOR CIRCULARS
X & BURKE STREETS,

&VJ’ ‘ESSE D.

PROPOSALS.

ROPOSALS FOR MAIL-BAG CORD-
FASTENERS AND FOR IRON AND
STEEL, &.. FOR POST OFFICE DE-
PARTMENT,

POST OFFICE DEPARTMENT, WASHINGTON, D. C.,
Kebruary 28, 1891.—Sealed proposals will bereceived at
this Department until noon, on Wednesday, the sixth
day of May, 1891, for furnishing, according to contract,
Mail-bag Cord-fasteners, Iron, Steel, Brass, Oils, and
Waste. All proposals must be in accordance with the
specifications, which can be obtained from the Second
Assistant Postmaster General, Mail Equipment Division,

OIIN WAN AMAKER, Postmaster General.

BERMUDA.

NOTICE TO ENGINEERS, CONTRACTORS, Etc.

Sealed tenders for deepening the channels leading
into Hamilton Harbor, Bermuda, will be received at the
Office of the Colonial Secretary, Hamilton, Bermuda, up
t0 12 o’clock noon 0.

TUESDAY, THE 14TH OF JULY, 1891

Tenders to be sent in in duplicate, and to be marked
on the covers, * Tender for Channel Improvements.”

Complete plans of the work may be seen. and specifi-
cations, conditions of contract, forms of tender, and
printed information regarding the work may be obtained
at the office of the Crown Agents for the Colonies,
Downing Street, I,ondon; at the office of Her Britannic
Majesty’s Consul General at New York; and at the office
of the Colonial Surveyor, HHamilton, Bermuda.

‘The Government of Bermuda will not be bound to ac-
cept the lowest or any other tender.

W. CARDY HALLETT, Colonial Surveyor.

| HAMILTON, Bermuda, March, 1891.

Experimental Science

B
Geo. M. Hopkins.

Interesting Experi-
ments in Every Branch
of Physics. Descriptions
of Simple and Efficient
Arparatus. much of
which may be Made at
Home. Among Subjects
treated are Electricity in
all its Branches, Magnet-
ism, Heat, Light, Photo-
graphy, Microscopy, Op-
tical Illusions, Mech:an-
ics, etc. A world of Valu-
able Information. A
Source of Rational
Amusement. ‘A superb
work for Young and Old.
Illustrated Circular and Table of Contents sent free.

740 PAGES. 680 ILLUSTRATIONS.
PRICE, by mail, postpaid,

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

361 Broadway, New York.

EXPERIMENTAL
; SCIENCE

$4.00.

THE ADDER

One-quarter actual size.

Wil add any
number of col-
umns of fig-
ures, one, two
or three cols
umns . al a
time, with
positive ac-
curacy. 1t

=

SAVES TIME,

its results are immediate, always reliable and
correct, Economy of money, trouble

AND BRAIN LABOR

is achieved by this ingemious little machine,
which must be seen to be appreciated. Price, 7.
Send jfor descriptive circular and testimonials to

WEBB'S ADDER CO.,
58 J Cedar Strect, New Vork.

AT.ES.

Patent No. 446,001, dated February 10,189). Fire Escape.
The best out. Always readv. Safe, simple, and reliable.
Attached to inside of window. Two persons can de-
scend at one time. For particulars, address

GUSTAV \ULLER, Madalin, N. Y.

FMACIC LANTERYS

1 OIL LAMPS HAYE NO EQUAL

{\/IEWS o AL SUBJECTS

EASTERN PRICES GUA
SE

ICE-HOUSE AND COLD ROOM.—BY R
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59, Price 10 cents. To be had at this office
and of all newsdealers.
Save Moncy. BIGYCLE
27y Before you buy a
Send for prices to
A W.GUMP&CO.,Dayton,0.
8/ "\ New Bicyclesat reduced
! 4 s prices, and 400 second-hand
7 ey ones, Ni‘ficult Repairing.
\/4‘ » / _Bicycles. Guns and Type
el o s Writers taken in exchange.
Boys’ or Girls’ 24-in. Safety, with rubber tires, 15.00.
Boys' 25-inch Safety, with rubber tires - 17.50.
Gents’ 30-inch Sa‘f.ly, ballsto b'g’s and pedals, 55.00.

A Wonderful Air Mover. For Drying all kinds of goods (special Dryers built and re-
sults guaranteed). Invaluable in Bleacheries, Dye Houses, Hat Shops, Acid and Paint Works,
Woolen and Cotton Mills, for removing steam, dust, smoke, hot air, acid fumes, bad odors, and
for ventilating Hotels, Laundries, Public Buil(‘limxs. ete. H’iqh Speed Engine and Fan combined.
References in all parts of the country.

=Y aclkus Water Motor Co. Newarlk, INI. J.

With or without Governor, Supplies from hydrant pressure the cheagest power known.
(nvaluable for blowing church organs, running printing presses, sewing machines, lathes, saws,
coffee mills, fans, sausage cutters, elevators, and all machinery requiring light power.

firing, no fuel, no ashes, no repairs, noiseless and compact. No extra insurance. Alwaysready.
Sgaplies from 3 to 10 H. P. Interchangeable jets and improved in every detail.

end for special circulars to

© 1891 SCIENTIFIC AMERICAN, INC.
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Wovertisements.

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 iine,
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 early as Thursday morn-
ing to appear in next issue.

GOSTON. WASHINGTON. DENVER. SAN FRANCISCO.
A. G. SPALDING & BROS., SPECIaL AarnTs.

GENCY WANTED 0% NORTHWEST

Party with capital and wide experience desires to
represent some Eastern house. Specialty pr-ferred.

Address T. & CO., P.O. Box 91, NEW YOREK CITY.

THE NEW MODEL ‘““HALL.”

A Perfect Typewriter. Best Manifolder. Terms to
Agents liberal.  Portable, Inexpensive. Writes all lan~
guages. Read Mr. Howells’ opinion: . .

“[ wish to express my very great satisfaction with the
Hall T'ypewriter. Impressions and alignment are both
more perfect than any other typewriter that 1 know,and
it is simply a pleasure to use it. It is delightfully sim-
ple and manageable.” (Signed) W. D. HOWELLS.

Send for Catalogue and Specimens of Work.
Address N. TYPEWRITER CO.,, 8 'I'emple PI., Boston.

8 to 50 H. P__THE Motor of [9th cemury

Can be used AnyPlace,to do Any
Work,and by Any One. No Boil-
No Fire! No Steam! No
No Gauges! No Engi-
j A perfectly safe Motor
for all places and purposes. Cost
of operation about omne cent an
hour to each indicated horse pow=
er. Wor circulars, ete., address
CHARTER GAS ENGINE CO.
P.0.Box 148, sterling, Ill.

Steam! Steam!

Quality Higher, Price Lower.
For Strictly Cash, Complete Fixtures except Stack.
2-Horse Eureka Boiler and Engine, - $145

4_ [ 1 66 6k 6k - - 225

Other sizes atlow prices. Before you buy get our prices.

B. W. PAYNE & SONS,

Drawer 56. ELMIRA, N. Y.

= ~
Economy, Rellabllity,
Simplicity, Safety.

% SPENCER

C ONN.

Co.

ILLINGS

gTEAM ENGINE. HOW TO MANAGE.

By J. C. S.—A very pracrical paper on the subject. How
to fire with wood and coal, how to manage the water
supply, how to clean the engine, how to clean the supply
ipe. how to gauge the pump, ete. With 12 illustrations.
ontained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
747. Price 10 cents. To be had at this office and
fromall newsdealers.

Watchman’s Improved Time Detector
with 12 or 24 Keys, with

Satety Lockattach-

I ment. Patented

1875-6-7. Myinven-

tions, and will sue
all concerns selling
orusing the Safety
Lock attachment,

iy according to De-
cision of _Circuit
Court of U. 8. for
S. D.of N. Y.
= Send for circulars to
AUSER. 206 Broadway, New York. P.O. Box 2875.

THE AMERICAN BELL TELEPHONE 0,

95 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th. 1876, No. 174,465, and January 30th,
1877. No. 186.787.

The transmission of Speech by all known
forius 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 forsuch
unlawful use. and all the consequences
thereof, and liable to suit therefor.

B, Ing

'WHEELERS PATENT W0OD J'ILLER .

BrEINIGS LITHOGEN

ADAPTED TO ALL CLIMATES ESPECIALLY MARINE EXPOSURES.

N.__THE BRIDCEPORT WOOD _FINISHING CO.__<

GRANVILLE M. BREINIG

GENERAL AGENT & SUPERINTENDENT,
’ NEW YORK,. c
OFFICE 240 PEARL S™. MANUFACTURERS of

PRINCIPAL OFFICE
NEW MILFORD. CONN.

HICAGO OFFICE & WAREHOUSE
211 EAST RANDOLPH ST.

SiLic [PAINT.

\N/\AA A/

PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD WOOD FREE TO ANY ADDRESS.

AYAY AATAVA

0tls Electric Elevat

—ALSO—

Manufacturers of the Standard

Hydraulic Passenger and
Kreight, Steam and Belt

ELEVATORS,

Otis Brothers & Co.,
38 Park Row, New Yorl

SCIENTIFIC AMERICAN SUPPLE-
MENT. Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be had at this office for
10 cents. Also to be had of newsdealers in all parts of
the country.

send us their full address_tor a copy of Em= l
wonderful effect upon improving their qual-

‘Wanted 50.000 Sawyers

SAw and Lumbermen to SAwS
erson’s (& Book of =AW, new 15890 edi-
tion. We are first to introduce NATURAL
GAS for heating and tempering Saws with
ity and toughness, enabling us to reduce
prices. Address EMERSON, SMITH s
& CO. (Ltd.), Beaver Falls, Pa.

ADDITION, SUBTRACTION,
MULTIPLICATION, DIVISION,
INTEREST, EXCHANGE, PER-
CENTAGE, &c.

The COMPTOMETER
Solves rapidly and accurately all
arithmetical problems. Operated
by keys. Saves 60 perct. of time.
Entire relief from mental strain.
Adapted to all commercial ac-

B wil- s

PR i)

T
lm!m,ﬁ [r{{‘ tations.  SEND FOR CIRCULAR.
FELT & TARRANT MFG.CO., 52-56 lllinois St.. Chicago.

THE COPYING PAD.—HOW TO MAKE
and how to use; with an engraving. Practical directions
how to prepare the gelatine pad, and also the anitineink
by which the copies are made; how to apply the written
letter to the pad; how to take off copies of the letter.
Contained in SCIENTIFIC AMERICAN RUPPLEMENT, NO,
43~. Price 10 cents. For sale at this office aud by all
newsdealers in all parts of the country.

If you want the SIMPLEST and BEsST

GATE VALVE

for low pressures (below 60 Ibs.) whether for

Steam, Gas, Water, Oils, or Thick Fluids,

investigate the “ Handy.” It is more com-
act. and costs much less than any other
ate Valve. Write for Catalogue.

The Lunkenheimer Brass Mfg. Co.

15-17 E. Sth St., Cincinnati, 0.

° OJOH . ’
ASRESYOS
STEAM PACKING

Boiler Coverings, Millboard, Roofing,
Builling Felt, Liquid Paints, Etc.
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE,

H. W. JOHNS MFG. CO., 87 Maiden Lane, N.Y.

ATMOSPHERIC DUST.—BY WILLIAM
Marcet, F.R.S. An address delivered to the Royal
Meteorological Society. Contained in  SCIENTIFIC
AMERICAN SUPPLEMENT, No. 755. Price 10 cents.
| To be had at this office and from all newsdealers.:

ELECTRIC
PERCUSSION DRILLS

Marvin System of Percussion Tools.

Drill contains no commutator
nor moving contacts.

All circuits are protected in clos-
} ed metallic cases.

More economical, simpler, and
moz1e easily handled than steam or
air drills.

Sate and reliable. Not affected by
moisture, dampness, or dripping
Water.

Weight of drill, with tripod,
about 400 pounds.

Speed of drilling in
hard granite, 2 in. hole,
2inches per minute.

Send  for descriptive
pamphlet and prices.
Edison General

Electric Co.
Edison Building,
: Broad St.,, New York.

DEVELOPMENT OF AMERICAN
Blagt Furnaces. wlth special reference tolarge Yields.—

James Gayley. A description of some of the princi-
pal blast furnaces in the United States, showing the
changes in design and practice by means of which ex-
traordinarily large yields have been obtained in the last
decade. ith 8 figures. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 776. Price 10cents. To
be bad at this office and from all newsdealers.
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No. 79.

45 sold in '88
2,288 sold in '89
6,268 sold in 90

20,000 will be sold in 91
R W THESE FIGURES TELL THE
& s STORY of the EVER-GROW-

ING, EVER-GOING,
EVERLASTING

Steel AERMOTOR

Where one goes
others follow, and

>« WETAKE THE COUNTRY"’

This unprecedented success is due:
1st.To the fact that before commencing the
manufacture,exhaustive scientific investiga-
R tion and experiments were made by a skilled
[{ mechanical engineer, in which over 5,000dy-
8 namometric tests were made on 61 different
forms of wheels, propelled by artificial and
therefore uniform wind, by which were set-
tled definitely many questions relating to
the proper speed of wheel, the best form,
angle,curvature and amountof sail surface
the resistance of air to rotation,obstructions
in the wheel, such asheavy wooden arms,
obstructions before the wheel, as in the
vaneless mill, and numerous other more
abstruse, though not less important ques-
! tions. These investigations proved that
the power of the best wind wheels could
be doubled, and the AERMOTOR
daily demonstrates it has been done.
24d.To the liberal policy ofthe Aermotox
Company, that guarantees its goods sat-
istactory or pays freight both ways, and
\ 8d. To the enormous output ofits factory
N
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/ A?ﬁ““

TION TO FIRST
PURCHASER.

weerectona 40 FT. STEEL TOWER

el that equals any 12 feet Wooden one.

GREAT REDUC

which has made possible a reduction of

0‘2 7B prices so that it furnishes the best arti-
’;B [/} cleatless than the poorest is sold for.
o ] If you want a firm Fized Tower made

of Strong, Stiff Steel, and a Wheel
that will costyou lessthan wood, and
tast 10 times as long—IF YOU WANT
THE TOWER YOU DON'T HAYE TO
CLINS8 (The Tilting Tower) and THE
WHEEL that RUNS when all others
BTAND STILL,or if you want a wheel
that will churn, grind, cut feed,
pump water, turn grindstone & saw
wood, i.e. A GEARED AERNOTOR
THAT WILL DO THE WORK OF
FOUR HORSES AT THR COST OF
ONE ($100) write for coplously illuse
trated printed matter, showingev-
ery conceivable pbase of Windmill
construction and work, to the
AERMOTOR CO. Rock-
well & Fillmore 8ts., Chicago,
B TIL., U. 8. A., or Rranch, 12 Main
8t., San Francisco, Cal.,, U. 8.4

RAILWAY & STEAM FITTERS SUPPLIES

ror § GO it

Rue’s Little Giant Injector.
SCREW JACKS, STURTEVANT BLOWERS, &c.
JOHN S, URQUHART, 46 Cortlandt St., N. Y.

ARTIFICIAL INCUBATION.—A DE-

scription of the French process of rdising chickens.
With 7 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 778. Price 10cents. To be had at
this office and from all newsdealers.

OoOUR

Reducing Valves,

Lever Valves,
Damper Regulators,
Pump Governors,

etc.,arethe standardinall the largest
and best equipped plants of the world.
Adopted bv the U. S, Navy.

Send a 2-cent stamp fora stamp case
which prevents postage stamps sticking
together in the pocketbook.

We also sell Standard Thermome-
ters, 8 in. dial, nickel case, register-
ing from 150° above to 50° below, for
$2, regular price $3. Stamps taken,

Mason Regulator Co.,
12 Central St., Boston, Mass,, U. 8. A.

MACEIINE TOOI.S;
Engine Lathes, Planers, Shapers, Turret

Lathes, etc. Send for Catalogue.
The Hendey Mach. Co., Torrington, Conn

PAMPHLET FREE. Our

N Ew EYES home treatment will absorb cata-

racts, films and scars, and restores

paralyzed nerves, without the knife or risk. Weak or dull

eyes made bright and strong. Nothing like it to restore
eyesight. Agents wanted. New Evgs, Glens Falls, N. Y.
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THE “FISHKILL”

COMBININGC A MAXIMUM OF ECONOMY, EFFICIENCY, AND DURABILITY.
Fishkill I.anding_Machine Co., Fishkill=on-Hudson, N. Y.

CORLISS ENCINE

© 1891 SCIENTIFIC AMERICAN, INC.
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G ELEVATORS.

PASSENGER EFREISHT | § GRAVES & S0N-ROGHESTER N.Y.
TON, ST.-LOUIS ., DETROIT.

“NEW YORK.B0S

HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSBORO, PA., Builders of High Class
Steam Engines. Diamond Drilling and General
Machinery. Flour Mill Rolls Ground and Grooved.

NEW MAIL

New Grade, $100. \wb\ s y. Sy
CUSHION TIRES and TANGENT Ry X
SPOKES. S\éé\ \
Handsomest and Best Diamond @i, y’—}"_\ (74
Safety. f/ ey |
Send tor Catalogue and Second- it
Hand List o Y NwMad,

Also Sole New England Agen s for

LITTLE @l

PLICE, $35.00.
Only Bcey’s Safety with &
Spring Fork, preventing ine
jury to young riders from
jar and vibration.
107 Washington St.
BOSTON, MASS,

WM. READ & SONS,
Scientific B ook (jatalogue

RECENTLY PUBLISHED.

Ournew catalogue containing over 100 pages, includ-
ing works on morethanfifty different subjects. Will be
mailed treeto any address on application. )

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

CONSULTING ENGINEER.
MECHANICAL DRAWING AND DESIGNING.
H.S.DEFOREST I26 ALIBERTY STNEW YORK.

KOCH’S DISCOVERIES.—A FULL AC-
countof Dr. Koch’s remedy for tuberculosis,the method
of using it, etc. With 9 illustrations. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 782, Price
10 cents. To be hasi at this officeand from all newse

8 PATENT JACKET KETTLES

) Plain or Porcelain Lined.
N 4 Tested to 100 b, pressure, Send for Lists,
k »'»-" \‘ BARROWS-SAVERY CO,,
8 Front & Reed Streets, Philadelphia, Pa.
Highest

AlR BR“SH gold medal

award by Frank!in Institute as
a legitimate Art Tool. Invalu-
able to crayon and water color por-
trait artists and draughtsmen, Saves
time, gives finest technical effects.

AIR BRUSH MFG. CO., 67 Nassau St.,

“ You dress the button,
we do the rest.”

| Seven New
Styles and
Sizes
ALL LOADED WITH
Transparent
Films.
For sale by all Photo. Stock Dealers.
THE EASTMAN COMPANY,
Send for Catalogue, ROCHESTER, N. Y.
GYMNASTICS FOR GIRLS.—AN IN-
teresting account of the course of instruction given
at the Berkeley Athletic Club for Ladies. With 18 illus-
trations. Contained in SCIENTIFIC AMERICAN SUPPLE-

MENT, No. 753. Price 10 cents. To be had at this
office and from al! newsdealers.

THE PREMIER CAMERA

IS THE BEST IN MARKET.

Simple of Manipulation.
Plates or Films are used.
The Shutter is always set.

PRICE $18.00.

Send for Catalogue and copy of Modern Photography.

ROCHESTER OPTICAL COMPANY,

14 S. Water St.,, ROCHESTER. N. Y.
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PRINTING INK

The SCIENTIFIC AMERICAN is printed with CHAS.
ENEU JOHNSON & CO.’S INK, Tenth and Lombard
8ts.,Philadelphia,and 47 Rose St., opp. Duane, New York






