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U. S. COAST LINE OF BATTLE SHIPS.

The unnamed battle ships, Nos. 1 and 2, are now in
course of construction at the Cramp shipyard in Phi-
ladelphia. The contract calls for their completion by
Nov. 30, 1893.

These vessels are being Dbuilt under authority con-
ferred by the act of Congress making appropriation
for the naval service, approved June 30, 1890.

PRINCIPAL DIMENSIONS.

These vessels are to be built of steel ; to have a dou-
ble bottom for the distance of 196 feet, extending the
length covered by the machinery and magazine spaces;
all the vital portions to be amply protected ; and every
feature being provided to enable them to cope success-
fully with vessels of the heaviest armor and armament.

The forward and after turrets for the 13 inch guns
mark the extremities of obstructions upon the main
deck ; from these points forward and aft to the ends of

superstructure in which are placed the 6 inch guns;
and above, or upon the deck erected thereon, are
placed the 8 inch guns.

A battery of 6 pounders is arranged along the top of
the hammock berthing and bridge, and 1 pounders are
placed forward and aft on the berth deck. The double-
topped military mast is cone shaped, placed on top of
the conning tower just abaft of the forward 13 inch
gun turret, two 1 pounders being placed in the lower
and two Gratling guns in the upper top respectively.

There are six powerful search lights arranged along
the sides, to locate the enewmy at night and to guard
against small boat attacks under cover of darkness.

(Continued on page 262.)

Length on load line............... 348 ft. the vessel respectively, no further obstacles present
Breadth, extreme......... ...... 69 ft. 3 in. themselves to an uninterrupted fire; means having
Dranght of water (level keel) 24 1t been taken to remove or turn down any erections
Displacement .........ccceveevnvanes 500000000008 . 10,200 tons. . . . .

Maximam speed 162 knots which might obviate this end.

Sustained sea speed........ v.ve 150 knots. Between the turrets for the 13 inch guns there is a
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THE UNIT"D STATES' P SITION IN A DEFENSIVE WAR.

The recent diplomatic correspondence between the
United States and Italian governments, in connection
with the New Orleans riot, if such termn may be ap-
plied to that outbreak, has awakened attention to the
relative power of the different navies of the world.
While there has been nc well-founded apprehension
that war between this country and Italy was imminent,
the suggestion f a possibility of the menacing presence
of Italian war ships in these waters has reminded us
forcibly of our weakness at sea and on the coasts.
To-day the three thousand miles cf ocean are our best
protection against European powers. They operate
now, as they did in the Revolution, to make an ener-
getic defense possible with apparently inadequate
means. Fortunately the supposition of war at the pre-
sent time or in the near future is entirely problemati-
cal. The necessity for actual measures of defense is no
greater now than at any recent time.

In establishing a navy the United States has begun
with the construction of unarmored cruisers, protected
partly by deflecting steel decks and coal bunkers. Great
success has been attained with these, and their speed
and general reliability have bzen adequately proved.
No country has surpassed them. The next step is in
the direction of armored fighting ships.

The United States high-speed protected cruiser No.
12, now building, is the representative of the connect-
ing link between the ships of the so-called White
Squadron and the armored line-of-battle ships alluded
to. Itis to be 400 feet long, with 21 knots sustained
speed and 20,000 sustained horse power. It can carry
2,000 tons of coal, disposed in part in lateral bunkers
so as to protect the vital portions of the ship as far as
possible. This amount of coal will keep theship at sea
for 109 days, steaming at a speed of 10 knots. Such a
ship is a commerce destroyer, and would do immense
damage to an enemy’s shipping in a single cruise.
Three line-of-battle ships, with heavy armor, are also
in process of construction by the United States.

The efficiency and value in war of the heavily armor-
ed fighting ship of to-day is practically unknown. In
the great navies each vessel has its rating. The arma-
ment, armor, and speed are the controlling factors to
determine her position, offensive and defensive. But
to obtain a more practical idea of relative capabilities,
trial maneuvers have been instituted by different gov-
ernments. While one object of these trials has been
to try the defensive powers of coast batteries and har-
bor defense ships, the sea-going qualities of the squad-
rons have been subjected to the most exacting tests
—to tests assimilated to the conditions of actual war.

The result of these operations has been to show that
the war ship of the navies of the day, whose value
in action is unproved, as a sea-going vessel is seriously
wanting. In the English autumn maneuvers, ship
after ship has broken down, boilers have leaked, diffi-
culties in coaling havc been experienced, and speed
has nniversally fallen far below the rating deduced
from speed trials.

It is this condition of things that emphasizes the
value of the protection offered by the ocean that in-
tervenes between America and Europe. A modern
ship of war, in coming across the water, would seri-
ously deplete its coal bunkers. When it reached our
coast, a comparatively short range of travel would be
left, especially if high speed were kept up on the
voyage. There would also be a good chance of its
machinery breaking down.

The coast line of battle ship illustrated in the pre-
gent issue shows what the United States is doing to be
prepared for the contingency of the approach of a
hostile fleet. These vessels are the most formidable of
any that the government has yet contracted for. Their
tonnage and armor bring them in direct comparison
with the more powerful vessels of foreign nations. While
the dimensions of the ship, of her armor and armament,
are impressive, they lose by comparison with the great
war ships Ttalia and Lepanto of the Italian navy.
These sister ships are 400 feet 6 inches long, and dis-
place 13,480 tons. The armor in places is 21 inches
thick. The side armor is 18 inches thick. The armor
alone weighs nearly 3,000 tons.

The guns include four 110 ton guns of 1714 inch cali-
ber, eight 6 inch guns, and a number of smaller rapid-
firing pieces. The appearance of the ships is well
shown in a cut published in our issue of May 26, 1888.

Again, the status of our new coast defense ships in
the matter of armor is indicated by the fact that
armor 18 inches and more in thickness is carried by 19
English, 18 French, 10 Italian and 7 Russian ships.
The Duilio and Dandolo of the Italian navy, each
of 10,960 tons displacement, and each including in its
armament four 1734 inch rifles, are good representa-
tives of foreign practice. Itis with such ships as these
that our new vessels might be called upon to cope.

But figures alone are deceptive. Immense advances
in naval engineering have been made here and abroad
during the last few years. Eighteen inch armor of
nickel steel is far superior to the plates supplied to the
ships now in commission. Two to four inches advan-
tage could safely be allowed in rating the armor of the
new ships. The speed will undoubtedly be far better,
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comparatively, than in the older ships, although it
may be rated as less. Thus the Italia succeeded in at-
taining 17'8 knots on her speed trial. But if put in
commission, it would not be surprising if a falling off
of several knots were to ensue ; at least this is the les-
son of every practical trial of the great navies during
a number of years.

Again, modern ammunition is far in advance of the
work of even five years ago. The value of the largest
Armstrong guns, such as are used on the Italian ships
cited, is utterly problematical. The tendency now is
to abandon the larger calibers and endeavor to secure
sufficiently good results with smaller pieces. In the
shock of action, heated by the combustion of their
charges, with every vent rapidly scored by escaping
portions of the charge, the large built-up guns rapidly
deteriorate, It is more than probable that the
modern 13 inch guns of the American ships would ex-
cel in fighting power the heavier pieces of the Italian
ships.

The shallowness of our harbors and the narrowness
of the entrances thereto protect our citiesand coast to
some extent. The Italia and Lepanto draw 30 feet, and
could not well get past Sandy Hook at the entrance of
New York Harbor, many miles from the city. Theo-
retically they might lie offshore and send shells into
New York, but whether they could do so with any
practical results is doubtful. A large number of shots
would be required to do extensive damage, and it is
uncertain how many discharges a 17% inch gun may
stand before disablement. It would not do to send a
ship across to fire in a bombardment a comparatively
small number of shots before being reduced to the
smaller pieces and machine guns for protection, its
career as an offensive element thus terminating.

————, e —
SAMUEL PLIMSOLL.

Samuel Plimsoll, who is known in England as “ the
sailors’ friend,” recently arrived in this country. He is
prosecuting an inquiry into the business of transport-
ing live cattle across the ocean. In a letter dated in
New York and recently published in the London
Times, Mr. Plimsoll claims that a certain class of ship
owners are so indifferent to the lives of the men that
they load their vessels with three tiers of cattle. First
the ‘‘’tween ” deck is loaded from end to end and from
one side to the other as close as the animals can stand.
The main deck is similarly loaded with cattle which
cannot liedown, so close are they, and lastly the upper
deck is also loaded in the same way.

Mr. Plimsoll claims that a vessel thus loaded becomes
‘* erank,” rolls badly and is apt to become unmanagea-
ble. ‘I feared,” he said, *‘such shocking recklessness
would be discredited, and so besides inquiring of many
people, obtained written testimony.” He closes hislet-
ter to the Times as follows: ‘It is not quite a year
since the Erin sailed, cattle-laden, from this port with
74 men on board, and never againheard from. I went
down to the far east of London to see the poor widows
and fatherless children of that portion of the crew
which lived at Tidal Basin E, and shall never forget
the anguish of bereavement and the misery of poverty
I then saw.”

Mr. Plimsoll also instances the case of the Thanemore,
another cattle-laden ship{which has recently been given
up as lost, as sustaining his theory that such methods
of transportation are dangerous to life and property.

This agitation attracts attention because of Mr.
Plimsoll’s past record. He originated a movement for
the better protection of the lives of seamen and battled
for it long and earnestly until Parliament passed an
amendment to the Merchant Shipping Acts which be-
came law in August, 1876. This amendment provides
for the detection of unseaworthy vessels, is aimed to
prevent overloading, provides that all deck cargoes
shall be included in the tonnage, and that grain cargoes
sball not be carried loose in bulk, but shall be kept
from shifting, either by boards or bulkheads or by
being carried in sacks. The latter object was further
secured by the Act of 1880.

Mr. Plimsoll amassed a large fortune as a coal mer-
chant and he has used his means liberally and devoted
much time to his efforts for the protection of the men
who go down to the sea in ships. He sought a seat in
Parliament in order to further his reform, and was
elected in 1868 and re-elected in 1872. Both Mr. and
Mrs. Plimsoll were fond of the sea, and on one occasion
they went from London to Hull on the Yorkshire coast,
a voyage which skirts the most dangerous portions of
the British shores. The steamer upon which they took
passage seems to have been greatly overloaded, and a
very severe storm was encountered, the vessel, crew and
passengers being in great peril. In gratitude for their
escape Mr. and Mrs. Plimsoll resolved to undertake the
agitation which resulted in one of the greatest reforms
of modern times, and which he still continues. Mr.
Plimsoll’s new crusade meets with very vigorous oppo-
gition. His opponents claim that the carrying of live
cattle is not more dangerous than the carrying of other
cargo, notably cotton. The business, however, has
been made the subject of special inquiry by the de-
partment committee of the British Department of
Agriculture, while Mr. Plimsoll is making exhaustive



AprIL 25, 1891.]

investigations on his own account. He went from New
York to Montreal, and has since been reported at sev-
eral points inthe West gathering iniormation about the
cattle trade in the same indefatigable manner which
characterized his efforts when he was laboring to se-
cure the great reforms which have made him famous.
He is now 67 years of age.

- — ettt P e

METAL As A SUBSTITUTE FOR WOOD IN RAILROAD
TIES.

The report of the Forestry Division of the United
States Department of Agriculture on the consumption
of wood for railroad ties seems to establish the fact that
this consumption is a leading factor in the depletion
of our forests. Besides many interesting statements
regarding the destruction of young trees, the report
also contains the results of an exhaustive inquiry as to
the use of metal by railroad managers in this and
many foreign lands, and this method of construction
is suggested as one remedy for the denudation of our
forests, which is generally acknowledged to be going
on at the present time.

This portion of the report was prepared by E. E.
Russell Tratman, C.E. The statistics are given of
25,000 miles of railroad laid with metal track out of a
total mileage of the world (exclusive of the United
States and Canada) of 187,721 miles, or a relation of
1312 per cent to this total mileage.

In foreign countries the use of metal for wood on
railroads has passed bevond the experimental stage.
Practical tests are now being made in this country,
and interest in the subject among railroad men is in-
creasing.

A section of track on the New York Central and
Hudson River road, about a quarter of a mileinlength,
was laid with the modified ¢ Hartford” tie. Mr. Wal-
ter Katte, the engineer of the road, reports as follows
regarding this experiment :

* The ties (mnetal) were laid in November, 1889. The
line has the heaviest kind of freight and passenger
traffic.

**Passenger engines, with a weight of 36 tons, on four
driving wheels and a driving wheel base of 6 feet, pass
over these ties at speeds of 40 to 55 miles per hour. The
ties have not been in use long enough for the expense
of maintenance to be determined. Apparently it is
thus far no greater than with wooden ties. The rea-
son for using these ties was the desire to secure econ-
omy over wooden ties, and to obtain a superior at-
tachment of the rails to the ties. The result has so far
been quite satisfactory. I am of opinion that the
rolled metal tie is essentially a requisite for first class
permanent way in this country. Having investigated
the relative economy of metal and wooden tie systems
for a term of fifty years, I am led to believe, as the
result thereof, that upon the basis of 55 cents for a
wooden tie and $3 for a steel tie, and under the condi-
tions of traffic and maintenance expense existing on
this line, the relative economy is from 8 to 12 per cent
in favor of the metal system.”

The general adoption of metal in place of wood for
railroad ties would check the enormous consumption of
the young growth of our forests. On this point Mr.
Fernow, of the Forestry Division, makes this forcible
statement : ‘‘ The use of wood, and the method of using
it, are largely matters of customm everywhere. In the
United States the enormous supplies which the native
forests yielded have not only induced a very extensive,
but also a very wasteful use of wood, until now we have
reached a point when the prospect of reduced supplies
makes the study of economics a matter of national
concern, and within a not too distant time private
interest will also awaken to the need of it.”

To inventors, a wide field of study and usefulness is
open, in devising good and economical applications of
metal for ties and rail connections.

—————— ettt P sccnmsememsrsaraenn
The Lick Observatory.

The Lick observatory, with its large number of in-
struments and its famous telescope, is now one of the
best equipped observatories in the world. The great
telescope has proved to be all that was expected, and
has repeatedly proved its unsurpassed power. A re-
cent circular issued by the director, Prof. E. S. Holden,
discloses the work in hand there, the great oppor-
tunities for future investigation, and unfortunately
makes clear its absolute need of funds. It has
only five observers, a small number when compared
with twenty in the Greenwich, England, observatory,
seventeen in Harvard College observatory, nine-
teen in the Washington observatory, and so on.
The great glass, the triumph of Alvan Clark’s life,
needs better support than this. The demands speci-
fically made are very modest ; a computer and an as-
sistant photographic astronomer are all that are asked
for. An endowment of $60,000 would secure these
and provide for the increase of their rather limited
salaries in the future.

We can but hope that Prof. Holden will find his
demand attended to, and that success will attend his
efforts for the Lick observatory.

Scientific Qmevican,

Audubon,

Under the auspices of the New York Academy of
Sciences a movement has been inaugurated to erect a
monument to the memory of the great naturalist
whose name heads this article. An Audubon monu-
went committee has been appointed by the Academy,
a design has been prepared for the monument, and it
is now the desire of that body to raise a sufficient sum
of money to erect it. It is estimated that $10,000 will
be required. Such sum is but a small tribute to the
services of the incomparable Audubon, the prince par
excellence of field naturalists, and one who combined
with his scientific attainments the attributes of the re-
fined sportsmnan. He studied bird-life in the field. He
was not content to work within the closet, and to be
a mere classifier of specimens. The scope of his re-
searches included all the habits of birds, their food and
even their characteristic positions. His unsurpassed
illustrations were the result of study from life, not
from specimmens, and inaugurated a system of study of
natural history that hitherto has had toofew followers.
Its laboriousness and the patience it exacts from its
votaries have probably deterred many from its ranks.

To-day the remains of Audubonrest in Trinity cem-
etery, within a short distance of his home and of the
park named after him. In 1851 the interment took
place, and as yet there is no monument there. The
neglect thus manifested should be soon disposed of. It
is hoped that the monument may be erected this fall.
The treasurer of the committee is Dr. Thomas Eggles-
ton, of Columbia College, N. Y., who will gladly re-
ceive contributions from all interested.

-_————
Hindrances to Inventive Progress,

What are the chief discouragements toinventive pro-
gress ? One of these is the hindrance imposed by the
existence of inferior methods for accomplishing works
of the same ciass to which improved means would ap-
ply. To this is allied the suppression of valuable pat-
ented devices in the interest of monopolies, their sup-
pression in the interest of labor, and the competition
among inventions themselves. Great as the influence
of the patent system has been and is, in the encourage-
ment of invention, it has nevertheless been very con-
siderably abused in enabling the purchase and sup-
pression of valuable inventions by parties interested in
maintaining methods that the new means would other-
wise supplant. Persons controlling corporations, or
exerting, either directly or through connections, a
powerful influence therein, are often enabled to secure
a preference for one device over something that may
be far superior. Great corporations enjoying monopo-
lies of their business are likely to be indifferent to the
improvement of their service in the interest of their
patrons and the employment of better means for the
convenience of the latter, unless they have been
thoroughly taught that it is for their interest to do so.
The telegraph and telephone monopolies in this coun-
try are instances of this; the forwmer resting upon the
assimilating capacity of a largeaccumulation of capital
in one enterprise, and the latter upon the proprietor-
ship of a basic invention. The practical adoption of
any improvement in the telegraph or telephone would
not at present be possible without the consent of these
companies. The supplanting of one form of machinery
by an improved form, and the injury or destruction of
enterprises with their capital invested in the old, is one
of the greatest elements of cost or waste in modern pro-
duction, and manufacturers are obliged often to figure
very closely to see whether it would profit them to
adopt some improved method.

It frequently happens that no sooner has a new way
of doing something been perfected and set in operation
than some one else comes forward with still another
means of reaching the samme result, and either by his
competition prevents the other from reaping fully the
anticipated harvest of his skill, or supersedes the
former method entirely and ruins the enterprise. The
opposition of labor to the introduction of new inven-
tions is very old. From the early days of the power
loom and the railway down to the present time the
story has been the same—on the part of the workers the
most strenuous opposition to the employment of labor-
saving devices, for fear of being thrown out of work.
Experience has shown us that, on the whole, there has
been no loss of occupation for the working classes from
this cause, since the increased production attendant
upon the use of labor-saving machinery and the crea-
tion of new industries causes a demand for labor under
the new conditions at least equal to that existing be-
fore. Yet nearly every mechanical device that does the
work formerly performed by several persons can hardly
fail to effect great injury to many individuals, and even
to large classes of workingmen, by reduecing them from
the ranks of skilled to unskilled laborers, and disturb-
ing the equilibrium of industry.

The progress of invention would be, doubtless, very
much more rapid were it not for this opposition on the
part of labor, and production would be correspondingly
cheapened. Organized labor has of late years exerted
a powerful influence against the substitution of me-
chanical processes for the more slow and costly hand
work. That strong organization in the boot and shoe
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industry, for instance, the lasters’ union, forbids the
employment of machinery to do any pars of the work
within its province, and, in consequence, some very
costly devices in shoe shops have been compelled to
stand idle. Owing to the objection of the Knights of
Labor, the use of power presses in the engraving de-
partment of the National Bureau of Engraving and
Printing at Washington is not allowed, although the
cost of production is enormously increased to the gov-
ernment by the employment of hand presses. Labor
cannot be blamed for this opposition in its own behalf,
any more than capital can be blamed for combating
any measures that tend to limit its liberty of action.—
Sylvester Bawter, ¢n the Cosmopolitan for April.

D an oo o

The Relation of Bacteriology to Nose and Throat

Diseases.,

At a recent meeting of the British Laryngological
and Rhinological Society, Dr. John Macintyre, of Glas-
gow, gave am interesting lecture, introductory to the
discussion on the relation of bacteriology to the
diseases of the throat and nose. In the course of his
lecture Dr. Macintyre discussed the general facts con-
cerning bacteriology, such as classification, vital
phenomena, etc., and stated the arguments for and
against the vitalistic theory of disease. He demon-
strated a large number of specimens of well known
forms of micro-organisms under the microscope, as well
as numerous micro-photographs on the screen, and
made special reference to those of interest in throat
and nose work. He showed several found in the mouth
and nose of healthy people, which are apparently harmn-
less, and others found in diseases where there is decom-
posing material such as in oz@na. He referred to the
specific forms found in diseases of the lower part of
the respiratory tract, as tubercle, lupus, diphtheria,
pneumonia, and suppurative diseases. Lastly, he dis-
cussed the question how protection was to be got from
the diseases associated with micro-organisms, noting
the result of inoculation, and criticised the theory of
phagocytosis. He explained some interesting experi-
ments now being made in Glasgow with reference to
the hypodermic injection of chemically pure carbolic
acid, which bid fair to demonstrate the possibility of
rendering the effects of certain pathogenetic micro-
organisms inoperative within the body. In consider-
ing the possibility of rendering the tissues unsuitable
for the growth of organisms after their entrance into
the system, he cautioned his audience not to be car-
ried away too hastily by Koch’s or Liebreich’s methods
of treatment for tuberculosis.

[The above, is from The Lancet, London, considered
good medical authority. The remedy proposed for
ordinary throat and nose diseases may be worthy the
consideration of physicians who have cases of la
grippe under their charge. It is a fact that the latter
disease is very prevalent in a great many of our
populous places, and that it seriously affects the nose,
throat and respiratory organs, and it is not improbable
that the cause may be produced by some form of
bacteria which the remedy proposed may relieve. But
persons should beware of the use of carbolic acid in the
manner suggested, except under the direction of a skill-
ful physician.—ED.]

——
Dangers of Bad Steering Gear,

A decision given out recently by Judge Swan, of the
United States district court in Detroit, contains a
warning to vessel masters to look after their steering
gear. On April 28 of last year, the steamship Cayuga,
entering the St. Clair River, met the propeller Wilson
towing the schooner Manitowoe. The steamers passed
all right, port to port, but the Cayuga had hardly
passed the Wilson when she suddenly sheered, until
she caught the tow line of the Manitowoc on her
stern. She then scraped down the line until she
struck and sunk the Manitowoe. The Cayuga’s de-
fense was that the accident was unavoidable. It was
claimed that the chain of the Cayuga’s steam steering
apparatus became suddenly and inexplicably out of
order, and that as soon as this was discovered she was
reversed at full speed. Upon these proofs Judge
Swan decided that the Cayuga was entirely to
blame. The Manitowoc showed that the chain of
the Cayuga was very improperly adjusted to the
quadrant. The latter is a fan-shaped device attached
to the rudder shaft, provided with grooves for the
chain to run in. It wasshown that when the helm of
the Cayuga was put hard over one way or the other,
the free chain would become so slack as to slip out of
the groove in the quadrant and became useless when
called upon again in putting the helm the other way,
unless replaced in the groove. This Judge Swan held
to be very clear negligence.

>

DECORATING WALLS.—A rich and brilliant effect,
according to Furniture and Decoration, is obtained in
walls intended to be decorated by mixing an equal
quantity of marble dust with the lime used in making
the plaster. Thisgives a softness of tint which cannot
be obtained with ordinary plaster. In Italy it has
long been the custom to give a final coating of marble
dust to walls intended to be treated by the wet process.
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ROTARY PRESS FOR PRINTING IN COLORS.

A few muonths ago, when describing Mr. Domery’s
rotary press for printing several colors simultaneously,
we expressed the hope that this would soon be rendered
complete, we scarcely suspected that before the end of
the year we should see this phenomenon (we might
almost say prodigy) of a rotary machine striking off
more than a million copies of a journalillustrated with
the most diverse superpositions and mixtures of
colors, and that, too, without the least admixture and
under extraordinary operating conditions. This im-
provement marks a new page
in the history of rotary
presses, which we shall sketch
in a few lines.

We shall merely speak by
way of parenthesis of the first
experiments made by Nichol-
son and Hoe and afterward by
Kinsley. The presses devised
by these inventors were com-
paratively crude. The first
machine that gave really good
results was brought out at
Paris in 1867. This was con-
structed by Mr. Worms, of
Argenteuil. At the same
epoch, Mr, Derriey sent to
the Paris Universal Exposi-
tion a machine that attracted
much attention by the sim-
plicity and perfect working
of its mechanism. Again,
another manufacturer, Mr.
Marinoni, in January, 1868,
installed in the offices of the
Petit Journal (which at this
period was beginning to ob-
tain a large circulation) four
rotary presses which were ca-
pable, all together, of print-
ing 86,000 copies per hour—a feat that was considered
phenomenal at this epoch. From that period, improve-
ments have rapidlv succeeded each other, and the
presses now employed for the printing of daily papers
easily strike off 30,000 copies per hour. Our engraving
(Fig. 1) represents a rotary press in operation.

In order that the new machine may be well under-
stood, we give a diagram (Fig. 2) that permits of fol-
lowing the movement of the paper upon the different
cylinders, from the starting point of the white paper
roller (figured to the right) up to the reception of the
printed journal, cut and folded, upon the table to the
left. The paper coming from the roller passes under
the cylinder, a, called the blanket, which presses it
azainst the stereotype plate cylinder, A, which is
inked by means of the small rollers shown in the en-
graving, and prints the recto of the sheet. Thence the
paper passes over a second blanket, b, which presses
it successively against ithe eylinders, B and C, and
gives an impression of the plate upon the verso, and
then over the blanket, ¢, and the cylinders, D and E,
which continue and finish the impression upon the
verso. Then the paper passes
between the cutting cylinders,
m and 7, whose function is
explained in the name. The
forward end of the cut sheet
is driven toward the folding
cylinders, which give it suc-
cessively two folds and allow
it to fall afterward upon the
receiving table.

Between the blankets, b
and ¢, the paper traverses a
wide space without being sup-
ported. In order to prevent
it from undulating, there is
arranged in the vicinity of
the blanket, ¢, a roller, 7, that
carries balls, s, which press
against the margins of the
impression. As the velocity
at the circumference of this
roller is so regulated as to
slightly exceed that of the
printing cylinders, and conse-
quently that of the paper, it
results that the latter, far
from undulating, will always
be somewhat taut, thus securing an exact registering.

From what precedes, it will be seen that the sheet has
been printed on therecto by the eylinder, A, and then
on the verso by the cylinders, B, C, D, and E, each of
which may have been capable of printing a different
color, since each is provided with a special inking ap-
paratus.

That is the arrangement adopted, for example, for
printing the illustrated supplement of the Petit Jour-
nal. The recto is entirely reserved for the text, and
the verso for the colors. But it is evident that it
wouid be possible to modify this arrangement, and to
print in colors on the recto also. It would suffice, in

the place of the cylinder, A, to install an apparatus of
the nature of the verso cylinders. The press may be
arranged for printing two copies broadwise. These
copies will then be separated by the cutting disk,
which is figured at the top of the last cylinder to the left.
It is possible, too, with this press, to obtain a 16 page
copy formed of two parts of 8 pages, superposed and
folded together with two folds. To this effect, there is

arranged above the roller, 7, a cutting disk, which
separates the 8 page parts, one of which descends be-
tween the small roller and the balls shown under the

yet not made public, we can say that this arrange-
ment consists in striating the plates. The drying of
the colors is a more difficult question, at least as re-
gards bright tints. But at the point that has been
reached, it may be foreseen that all difficulties will
soon be overcome. However this may be, the press, as
now being constructed, is capable of rapidly printing
a journal illustrated in colors, and a progress is here
made that is a new success for rotary presses, and that
solves one of the most interesting problems in printing
—that of the cheap striking off of illustrated journals.
—Les Inventions Nouvelles.

— -

Photo. Transfer,

Place the chromate paper
containing the photo. for ten
minutes between two sheets
of paper which have been
saturated in a 1-5 solution of
nitric acid in water. Upon
the zine plate place a piece of
paper which had been previ-
ously soaked in nitric acid,
and pull through the hand
press,which will cause a slight
etching of the surface of the
zine plate. The sheet of pa-
per is taken off and all traces
of nitrate of zinc are care-
fully removed from the zine
plate by means of a blotter.

The photo. is then transfer-
red upon the plate, gummed
over, efec. It is then rubbed
in with ink, which has to be
thinned with olive oil, and
when all details appear suffi-

Fig. 1.—ROTARY PRESS FOR PRINTING IN COLORS.

cylinders, E and C, while the other entirely covers the
eylinder, C, and afterward passes over an arrange-
ment of rods upon which we shall not dwell for fear of
complicating our description. On leaving these rods,
the band passes successively over two small rollers and
finally reaches the cutting e¢ylinders, where it is super-
posed exactly over the other band. Both descend be-
tween the folders after being cut at the same instant.
They first receive their first fold, and then their second,
and reach the table in the form of a 16 page copy.
Still other combinations may be made according to
the numbter of pages that the circumference of the
cylinder accommodates. We shall pass them by in
silence for fear of tiring our readers. We shall merely
allude, in conclusion, to the arrangement that permits
of successively printing two colors that are capable of
being superposed, with a single stereotype cylinder
and a single blanket cylinder. To this effect, there are
employed rallers of a width corresponding to a copy—
the width of the cylinders being doubled. The band
of paper, after being printed, in passing between the
cylinders, @ and A, on their first half, passes over a

ciently strong, the plate is
etched with a preparation
made by adding a small quan-
tity of phosphoric acid to a
gum solution. When a drop of such a preparation
placed upon a polished zine plate discolors the same
and affects its purity, then it is of sufficient strength.
— Lithographic Art Journal.
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Alternating Currents of High Frequency.

It has more than once been suggested that if we
could but construct an alternating machine capable of
giving us a frequency of alternations approximating to
that of light, we should be able to obtain luminous
effects without the accompaniment of heat, and thus
obtain an ideal method of illumination. Unfortu-
nately, the limits of the strength of materials, and of
the mechanical and electrical means at our disposal,
have thus far made the realization of this suggestion
impossible. Recent experiments have shown, how-
ever, that even with a frequency of alternation far
below that assigned to the light-producing waves, im-
portant luminous phenomena are observed, and in a
recent article Mr. Nikola Tesla gives the results of
some remarkable experiments effected with an alter-
nating current of 20,000 reversals per second. In
these the condenser action of
lamps and conductors is very
forcibly brought out, and
points to the fact that the
condenser will play an im-
portant part in the methods
of distribution of light in the
future, if not, indeed, of pow-
er. Referring to the same
subject, Prof. Elihu Thom-
son gives results of experi-
ments made in the same di-
rection, which cannot fail to
draw attention again to this
subject, and which, taken in
connection with the recent
inaugural address of Prof.
Crookes, illustrate forcibly
the tendency of modern work
in the attempt to obtain light
without heat. Prof. Thomson
also contributes a valuable
note on the physiological ef-
fects of alternate currents of

Fig. 2 —DIAGRAM OF THE MECHANISM.

system of rods (shown to the right of the figure) like
the one already mentioned. Thence it returns in pass-
ing over two small rollers and engages with the other
half of the eylinders, where it receives a second impres-
sion upon the same side. It suffices, therefore, in order
to obtain two different colors, to divide the inking
roller corresponding to the eylinder, A, into two parts.

The great difficulty of this systemm of printing in
colors has always been the question of impasting and
the quick drying of the colors. The first part of the
problem has been solved in the press just described by
a special arrangement of the printing plates. Without
entering into long details upon a patent which is as
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high efficiency, in which it is
shown that at very high rates
the current is less dangerous
than at the lower rates now in vogue.—Electrical
Engineer.

O
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Stockings of Human Hair,

The Anthropological Department of the Smithsonian
Institution has received from Dr. Macgowan a pair of
stockings manufactured from human hair. They are
worn by fishermen over cotton stockings (being too
rough for the naked skin) and under straw shoes as
protection against moisture. Hair unsuitable for tex-
tile purposes is collected from barbers’ shops and sent
to a part of the province for manuring rice fields,
which, it would seem, are deficient in silica.



APRIL 25, 1891.]

Scientific dmervican,

NEW TUBULAR WELL,

Where driven wells are feasible, they have become
very popular, because surface drainage into the well
is avoided and the entrance of foreign matters into the
water chamber is prevented by a thick stratum of
earth, but driven wells are objectionable in some places

RICE’S TUBGLAR WELL.

on account of the liability of the strainers, the valves,
and even the pipe to stoppage by gravel and sand.

To avoid these difficulties Mr. John Owen Rice, of
Hutchinson, Minn., has invented and patented a de-
vice by which the advantages of the driven well may
be secured, while its disadvantages are claimed to be
avoided. As will be seen by reference to the engraving,
the improved well, which is of considerable diameter,
is dug down to the water-bearing stratum, and at this
point is built a reservoir of brick, cement or

double bottom, with the actress, up to the interior of
the canopy. The person thus made to disappear was
quite slender and took a position such as to occupy as
little space as possible. By making the shadows of the
mouldings of the canopy and columnns more pronounced
through painting, and by exaggerating them, the affair
was given an appearance of lightness that perplexed
the most distrusvful spectator.

This illusion appeared extraordinary, and has hardly
been surpassed except by the disappearances effected
by prestidigitators. The second trick that we shall
describe is employed in the Peau d’Ane, for producing
the fairy robes of the story—color of the sun, color of
the moon, and color of the sky—required by the play.
In the midst of a brilliantly illuminated procession
come two porters carrying quite a large chest by its
handles. Having reached the royal throne, they place
the chest on the floor and raise its cover, when there is
imwmediately seen a fabric of the color of the sun, that
is to say, of a Iuminous golden yellow, that overpowers
the dazzling luster of the cortege. Afterward, two
other porters come with a similar chest, which, when
opened, exhibits a fabric as if phosphorescent, of a
slightly bluish white. The third chest contains the
sky-colored robe, that is to say, of a celestial blue
luminous like the two preceding colors. These won-
derful fabries are moved about by the porters, who
make them sparkle.

The bottom, B, of each of these chests is capable of
being opened over a trap, A, and, by means of an elec-
tric light device, C, a powerful ray is directed upon the
light and transparent fabric, which seems to be on fire.

The yellow light suffuses the fabric of the same color,
envelops it, and incorporates itself with it. After the
cover has been shut down upon the stage, the bottom
is closed from beneath, the trap is shut, the light is ex-
tinguished, and the chest is carried away by the porters.

The same is done with a slightly bluish white fabric,
and a white light for the moon-colored fabric; and
then with sky-colored tarlatan and a light with a blu-
ish tinge for the sky-colored fabric. These effects, if
not the most astonishing, are at least among the most
dazzling of any of those that have been employed in
the theater.—La Nature.

———

A NOVEL method of strengthening iron castings has

been brought out by Mr A. Jepson, of Manchester,
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PLATFORM FOR FREIGHT CARS.

An inquiry into the cause of accidents which happen
to trainmen on freight cars reveals the fact that the
great majority of such accidents are caused by the
trainman losing his footing in passing from one car to
another, causing him to fall between the cars. This is
sometimes owing to irregularity in the running of a

TYRRELL'S PLATFORM FOR FREIGHT CARS.

train, and at other times to inadvertence on the part
of the man.

The frequency of these accidents hasled Mr. Thomas
C. Tyrrell, of Glendive, Montana, to devise a platform
for the ends of freight cars, which will not only pre-
vent such accidents, but will also facilitate the work
of the trainman in operating the brakes.

A single car having this improvement applied is
shown in perspective in the lower view, and the

wood, provided with perforations for the en-
trance of water, and arched over thetop. At
some point in the arched top of the reservoir,
preferably at the center, is inserted a tube
which extends from the bottom of the reser-
voir to the pump above. The lower end of the
pipe is perforated to allow water to enter, and
thespace above the arched top of the reservoir
is filled with stone, gravel, and earth, prefera-
bly arranged in the following order, stone being
placed upon the arch, gravel upon the stone,
and earth above the gravel.

With the well constructed in this'manner, the
water in the reservoir is perfectly protected
against contamination from surface drainage or
from the entrance of foreign substances, and at
the same time gravel, sand, and earth are pre-
vented from entering the pump chamber.

THEATRICAL ILLUSIONS.

An explanation of the illusions employed in
theaters is always welcome, and the spectators
take more interest in seeing a mystery per-

adjoining ends of two freight cars are represent-
ed in the upper view, showing the platform in
the position of use. The platform counsists of
two parts hinged together, one of the parts be-
ing connected with the end of the freight car,
so that it may be raised up into a horizontal
position foruse, or dropped down parallel with
the end of the car when out of use, as shown in
the lower figure of the engraving. The main
portion of the platform is formed of three rods
secured to end pieces, and cross barsconnecting
the said rods and supporting strips of corrugat-
ed iron which afford a suitable footing for the
trainmen. The upper rod of the threeis pivoted
in eyebolts screwed into the timbers in the end
of the car. Upon the lower or outer rod is
pivoted the second part of the platform, which
is free to turn upwardly, but its end pieces are
shouldered so that it cannot turn in the oppo-

site direction. This construction is designed to
prevent injury to the platformms when the cars
are forced toward each other, as in the case of

formed whose hidden working is familiar to
them than dothose who do not possess the key
of the enigma.

We are going to describe two tricks which,
though now old, have had much success. The
first of these, called the palanquin or stretcher,
was employed in an old fairy scene whose name
escapes us. It was almost as much of an illu-
sion as is obtained in prestidigitation, and the
rapidity with which it was performed did not
allow the secret of it to be perceived.

One of the heroines of the play was presented
on the stage in a palanquin carried by four
slaves (Flig. 1). At a given moment the curtains
were drawn and then immediately opened,
when it was seen that the actress had disap-
peared ; and yet the palanquin was well iso-
lated on the shoulders of the carriers, who re-
sumed their journey and carried it off the stage.

This trick, which preceded by many years
Bualtier de Kolta’s experiment, in which also
a woman was made to disappear, but by an
entirely different process, was performed as follows :

The four uprights arranged at the four corners of the
apparatus were hollow, and each contained at the top
a pulley over which a cord passed. These cords were
attached by one end to the double bottom of the
palanquin, and by the other end to a counterpoise con-
cealed in the canopy.

At the precise moment at which the curtains were
drawn, the carriers disengaged the counterpoises,

whieh, sliding within the uprights, rapidly raised the

England. The process consists simply in casting the

metal around a wrought iron core. Thug br thin
plates, like stove plates, a thin wrought iron perfor-
ated plate is placed in the center of the mould, and the
metal is poured around it. Wire (either straight or in
coils), rods, bars, sheets or any form of iron, may be
used according to the shape of the casting. It is
stated that the close union of the cast iron with the
wrought is assured by plating the wrought core with a
thin coat of tin.
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coupling, or retarding or stopping the train by
reversing the locomotive.

To the side of the car is pivoted a lever, which
is connected with one of the end barsof the
platform by a curved connecting rod formed in
two sections, the shorter section being pivoted
to the longer section, to allow the platform to
turn upwardly when thespace between the ends
of the cars is very small. The lever which ope-
rates the platform is made in two parts hinged
together, the lower end being arranged to
swing outward laterally to permit of passing it
over clips at the ends of a curved bar secured to
the side of the car, and designed to hold the
lever in either of the two positions in which it
may be placed. The extremities of the curved
bar are provided with eccentries, either of which
may be closed down upon the side of the lever
to hold it in place in the clip.

This invention, which is covered by a patent,
is well calculated to lessen the danger and diz-
comfort of trainmen, and to facilitate the ope-
ration of the brakes.

When the car is not in use, the platform is folded
down closely against the end of the car, as shown in
the larger view of the engraving.

MAYER has calculated that, if the mmotion of the earth
were suddenly arrested, the temperature prodnced
would be sufficient to melt and even volatilize it ;
while, if it fell into the sun, as much heat would be
produced as results from the combustion of 5,000
spheres of carbon the size of our globe.

-
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Patents and Copyrights,

The country has just completed its first century of
experience with patent law. The first statute enacted
concerning patents was in 1790. Mr. Madison is sup-
posed to have been the author of the patent provision
in the Constitution, he having introduced the clausein
1787. It is difficult to estimate the influence of patents
upon the wealth and progress of the country. During
the year after the first statute was enacted, but three
patents were granted. Now thousands are granted
vearly, and over 450,000 in all have been granted up to
the present time. Counting the aggregate wealth of
tlie country at $43,000,000,000, it is estimated that two
thirds of it is due to inventions upon which patents
have been secured. There is a close analogy between
a patent and a copyright, the latter being practically
a patent secured on some kind of mental invention put
in type or found in a map, drawing, or picture of some
kind. The subject of patents and copyrights has an
unceasing interest for people who think, since it in-
volves the very interesting question of the proper lim-
its of property in ideas. There seems to be little doubt,
however, that the notion of * perpetual propertyin an
idea ” is not tenable. The fact that both patents and
copyrights are made the subjects of statute law is in
itself pretty conclusive evidence that they are proper
sabjects of statutory limitation. It is said that if
Shakespeare had taken out a copyright on his plays,
and it had remained as the perpetual property of his
legal heirs and assigns, a fortune would have been
amassed equal in value to half of Great Britain. Such
things show the absurdity of the claim that ideas and
combinations of words should be property like other
property.—Boston Globe.

—_—————— i r——
The Faith of Inventors,

Unshaken faith in their ideas and a determined per-
severance to overcome obstacles are gifts with which
inventors have been endowed, or, in common parlance,
they have their inventions ‘‘on the brain”—mount
their hobbies and ride them continually. 1f they were
influenced by rewards, or hopes of reward ultimately,
it would seem, in the eyes of the world at large, that
there was a ‘** method in their ‘madness,” and that the
tangibility of wealth was the terminus of the ‘** hobby
race. But we find a large proportion of inventors un-
biased and uninfluenced by any] hope of wealth,
money or reward. They labor and experiment as
though their existence depended upon it they labor
with the hope only of ultimate success in accom-
plishing what they proposed to perform, and that
labor is with them a labor of life and love. This labor
is ever constant to their minds, ever uppermost in
their thoughts, ever exerting itself in every movement
and every action. They are determined, in overcom-
ing every resistance. It is an example of the power of
mind over matter—of intelligence over the powers of
nature.

And what does the world not owe to inventors?
Civilization, arts, and commerce: are the fruits of the
inventors’ ‘‘hobbies,” and the greater ;part of these
fruits have been the product of toil, many years of
labor, at a cost of life, privation, and poverty; yet
such was the inventors’ faith that all obstacles have
been overcome, and often after the results are obtained
the fruit is left for others to mature and gather. Gali-
leo declared the world “ did move,” and a} prison was
the result. Columbus, on the eve of his discovery,
was nearly being thrown overboard by his discon-
tented mariners. Harvey, the discoverer of the circu-
lation of the blood, and Jenner, who first practiced
vaccination, may be cited as examples of how great
discoverers may be treated by the world before their
discoveries are appreciated. Among the mechanies of
a later day, Fulton, who was declared crazy ; Colt, who
had to mortgage his little stock of tools to obtain
money to make his pistol ; Goodyear, patiently toiling
to Jobtain his results in the manufacture of rubber :
Howe, bravely meeting all adversity to finish and in-
troduce the sewing machine, may be cited as a few—
very few—examples of struggling but afterward suec-
cessful inventors. The list might be extended almost
ad infinitum. Yet when success is achieved and the
true value of the invention appreciated, the tardy
meed of praise is tendered to the persistent faith of
the inventor who accomplished the results.

Nor are poverty and adversity all that tries the in-
ventor's faith in his projects. The ridicule of the
masses and the sneers of the ignorant are perhaps as
great discouragements as the former. Want of appre-
ciation must be the only excuse for such undeserved
and unmerited echoes, which rebound upon the faith
of the inventor.

Ve might say that all workers are inventors, few in
the extreme, but all in a degree. He is an inventor
who produces a cheaper product or goods of a better
quality—who brings about a better result; he who sim-
plifies a’process—who modifies proportions of ingre-
dients, or he who excludes an unnecessary portion
from a machine, producing like results with fewer
parts and motions. Anything of benefit to humanity
is invention, and the author or producer is an in-
ventor. A test of invention is the faculty to adapt

means to an end without complexity, and an ability to
advance human knowledge. Faith in this ability is
omnipotent and tantamount to success, and this suc-
cess is purchased with self-sacrificing and energetic ac-
tion, and a zeal to introduce the blessing of the results
of their inventions and labors.

It is well the inventor has faith in the project of his
brain, and the prospect of ultimate success is ever be-
fore him, and the dream of each night is that the mor-
row will produce the brilliant results which his dreams
have depicted. It is well that it is so; for were it
otherwise—were there no inventors—the world would
be even now a barbaric chaos.—7The American Bngi-
neer.

_— s r——
Chinese Insect Wax,

In his notes on Chinese materia medica the late
Daniel Hanbury, writing thirty years ago regarding
Chinese insect wax, said that this wax was ‘ secreted
by Coccus pe-la, Westw., upon the branches of Frawxi-
nus chinensts, Roxb., which is cultivated for the pur-
pose, and possibly upon other trees. Some accounts of
the bhabits of the insect by a competent observer are
much required, the Chinese statemenis on the subject
being extremely obscure.” Since that time it has be-
come known for certain that the wax is mainly se-
creted on the tree Ligustrum lucidum, but there was
no proper response to Mr. Hanbury’s suggestion until
Mr. Alexander Hosie, M.A., of our consular servicein
China, took up the matter when he resided in the
Szechuan provinece in order to study the conditions of
British trade in that western region of the Celestial
Kingdom. While there Mr. Hosie made several jour-
neys for specific purposes, and a narrative of his ob-
servations was published in book form two years ago.
This book we commented upon at the time, and now
give an abstract of his observations regarding insect
wax, a subject in which interest has recently revived.

Mr. Hosie’s third journey was in one sense the most
interesting of all, for, although the country traversed
was not all new, the object was to study carefully, for
the Kew authorities, the Chinese insect wax industry.
A special chapter of the book is devoted to the insect,
and the industry associated with it, in which he traces
the career of the Coccus pe-la of Westwood from its
cradle, through its busy and interesting life, to its dis-
honored grave. The chief object of Mr. Hosie’s jour-
ney was to procure for Sir Joseph Hooker'specimens
of the foliage of the flowers, and trees, on which the
insects are propagated, specimens of the living in-
crusted wagx, sampies of thelatter as it appears in com-
merce, and Chinese candles made from it.

The Chien-chang valley, which is about 5,000 feet
above the level of the sea, is the great breeding ground
of the wax insect. One very prominentftree there is
known to the Chinese as the insect tree. It is an ever-
green, with the leaves springing in pairs from the
branches, very thick, dark green, glossy, ovated and
pointed. In May and June the tree bears [clusters of
white flowers, which are succeeded by fruit of a dark
purple color. The Kew authorities have come to the
conclusion that it is Ligustrum lucidum, or_large-
leaved privet.

In March, when Mr. Hosie saw the trees, he found
attached to the bark of the boughs and twigs numer-
ous brown pea-shaped excrescences. The larger of
these were readily detachable, and, when opened, pre-
sented either a whity brown pulpy mass, or a erowd
of minute animals like flour, whose movements were
just perceptible to the naked eye. From two to three
months later these had developed in each case into a
swarm of brown creatures each provided with six legs
and a pair of antenn®. Each of these was a wax insect.
Many of the excrescences also contained either a small
white -bag or cocoon covering a pupa, or a perfect
image in the shape of a small black beetle. This beetle
is a species of Brachytarsus. If left undisturbed, the
beetle, which is called by the Chinese the ‘‘ buffalo,”
will, heedless of the Cocci, continue to burrow in the
inner lining of the scale, which seems to be its food ;
the beetle is, in fact, pai~<itic on the Coccus. When a
scale is plucked from the tree, the Cocci escape by the
orifice which is made. Two uundred miles to the
northeast of the Chien-chang valley, and separated
from it by a series of mountain ranges, is the town of
Chia-ting, in which insect wax as an article of commerce
is produced. The scales are gathered in the Chien-
chang valley, and are made up in paper packets each
weighing about 16 ounces. Sixty of these packets nake
a load, and are conveyed by porters from Chien-chang
to Chia-ting (in former years there are said to have
been as many as ten thousand of these porters). They
travel only during the night, in order to avoid the high
temperature of the day, which would tend to the rapid
development of the insects and their escape from the
scales.

At the stopping "places the packets are opened out
in cool places, but in spite of this each packet is found
to have lost on an average an ounce in transit. A
pound of scales laid down in Chia-ting costs, in years
of plenty, about half a crown, in bad years the price is
doubled. [Compare with this the consular note in the
Chemist and Druggist, April 27, 1889.] In favorable
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years a pound of scales will produce four to five
pounds of wax. In the plain around Chia-ting the
plots of ground are thickly edged with stumps vary-
ing from 3 or 4 to 12 feet high, with numerous sprouts
rising from their gnarled heads, and resembling at a
distance our own pollard willows. The leaves spring
in pairs from the branches, and are light green, ovate,
pointed, serrated, and deciduous. The tree is said in
all probability to be the Fraxinus chinensis, a species
of ash.

On the arrival of the scales from Chien-chang about
the beginning of May, they are made up in small
packets of from twenty to thirty scales, which are in-
closed in a leaf of the wood oil tree. The edges of the
leaf are tied together with a rice staw, by which the
packet is suspended close under the branches of
this ash, or white wax tree as the Chinese call it. A
few rough holes are drilled in the leaf with a blunt
needle, so that the insects may find their way through
them to the branches. On emerging from the scales,
the insects creep rapidly up to the leaves, among
which they nestle for a period of thirteen days. They
then descend to the branches and twigs, on which they
take up their position, the females doubtless to pro-
vide for a continuation of the race by developing
scales in which to deposit their eggs, and the males to
excrete the substance known as white wax. This first
appears as an undercoating on the sides of the boughs
and twigs, and resembles sulphate of quinine, or a cov-
ering of snow. It gradually spreads over the whole
branch, and attains, after three months, a thickness of
about a quarter of an inch.

After the lapse of a hundred days the deposit is com-
plete, the branches are lopped off, and as much of the
wax as possible is removed by hand. This-is placed in
an iron pot of boiling water, and the wax, on rising to
the surface, is skimmed off and placed in a round
mould, whence it emerges as the Chinese insect wax of
commerce. Where it is found impossible to remove
the wax by hand, the twigs and branches are thrown
into the pot, so that this wax is darker and inferior.
The insects, which have sunk to the bottom of the pot,
are placed in a bag and squeezed of the last drop of wax,
and are then thrown to the pigs. The wax is used for
coating the exterior of animal and vegetable tallow can-
dles, and togive greater consistency to the tallow. It
is also said to be used as a sizing for paper and cotton
goods, for imparting a gloss to silk, and as a furniture
polish.
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Removing the Epidermis,

A few days since, says the Boston Herald, at the
Massachusetts General Hospital, a little instrument,
invented by Dr. Mixter, wonderful in its simplicity,
constructed so as to separate quite large portions of
epidermis from the subcutaneous tissue, was used for
the first time.

The patient had been etherized, and had undergone
operation for the removal of a cancerousgrowth from
the left breast, and the wound thus made was quite
an extensive one. The instrument was applied tothe
anterior portion of the right thigh, and three strips,
about an inch wide by six inches long, were taken off
and transplanted to the exposed surface of the breast.
The operation of removing the skin and transplanting
it to its new quarters did not occupy more than about
six minutes. A very few days suffice to restore the de-
nuded surface of the thigh to its normal condition,
leaving few traces of the reparative process to which
it has contributed, and, other things being equal, the
surface from which the cancerous tumor h s been ex-
cised will heal over by first intention, thus saving the
patient from a prolonged and painful period of con-
valescence. Of course, every precaution is taken, by
the use of sterilizing processes and antiseptic solutions,
to render the operation thoroughly aseptie, so that the
chances of inflammatory disturbances from bacterial
sources are reduced to the lowest minimum.

The thickness of these delicate human plasters pro-
bably does not exceed one-sixtieth of an inch, and the
resulting hemorrhage is not more than what one sees
on a slight abrasion of the skin, or it nay be compared
to the sanguineous oozing one gets from too earnest
tonsorial attention. The advantages of the new over
the old method of epidermic detachment are obvious.
It is expeditious, the sections of shaved cuticle are
much larger and of amore uniform thickness than can
be obtained by the most dexterous manipulator, and
the chances of successful grafting are enhanced by the
fact that the skin is transplanted while the cellular
elements are in their full vital activity.

B T
Water.

Elaborate work has been done by E. W. Morley re-
lating to the volumetric composition of water. In his
summary he says: For the present we mnay believe thar
water, when the gases are measured under ordinary
temperatures and pressures, is composed of 2:0902 vol-
uwmes of hydrogen to 1 volume of oxygen ; or that un-
der ordinary conditions the number of molecules in a
given volume of oxygen is one nine-thousandth part
greater than the number of molecules in an equal vol
ume of hydrogen.
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Whitewashing Nero.

According to Signor Lanciani, the learned Italian
writer in J7ron, the Emperor Nero has been libeled.
Instead of being the cruel tyrant he is generally repre-
sented to have been, he was a benefactor of mankind
and a well-intentioned sanitary reformer. It has for
centuries been commonly understood that Rome was
set on fire and burned by Nero, in the year 64, either
through brutal malice or drunken incapacity and in-
difference. Signor Lanciani’s investigations puta very
different interpretation upon the matter. Nero desired
to make many changes in the streets of Rome by in-
ereasing their width and making many of them more
direct, and also to introduce many improvements by
reconstructing public buildings. His efforts in this
direction were met by an opposition from property
owners—it is a strabpge thing that property owners
have not changed since Nero’s time—and were also em-
barrassed by the fact that the city abounded in tem-
ples, altars, and shrines which were inviolate. While
he probably made light of the property interest, re-
ligious sentiment the Emperor knew ought to be re-
spected under all conditions and at all times, and he
acted accordingly.

He directed two architects, Severus and Celar, to
prepare plans for the rearrangement of streets in cer-
tain parts of the city, making them as near to straight
lines and right angles as the hilly configuration would
render feasible. Numerous public squares were laid
out, and a system of sewers was planned. Regulations
for buildings were prepared, in which it was provided
that the height of houses should not exceed double the
width of the street, that each house should be com-
pletely cut off from the adjoining buildings, that
each house should have a portico in front, and that
wood ceilings should be excluded from the first stories
of buildings. Tents and booths were secretly pre-
pared, and vessels were sent to various Mediterranean
ports after grain, with orders to meet at the mouth of
the Tiber on a certain date.

In accordance with Nero’s plan, the city was fired
in numerous places, and, of the fourteen wards, three
were entirely destroyed, and seven were burned in
great part. The crowds driven out of their homes
found the booths in the outskirts of the city ready
for them. The grain-laden vessels appeared in time,
and the townspeople were fed and housed during the
rebuilding, the whole plan having been carried into
effect without exposure, famine, or loss of life, although
the population of the city at the time was very large.

The Hair Worm.

The common hair worm of Europe is technically
called the Gordius aquaticus, and the allied or repre-
sentative American species is Gordius varius of Dr.
Leidy, but we also have @. longilobatus, G. robustus,
and @. subspiralis. In a volume now before us, en-
titled ‘“Naturalist’s Miscellany,” published by Shaw &
Nodder, London, 1791, we find an interesting illus-
trated article on Gordius aguaticus,|from which nearly
as much information may be obtained about the de-
velopment of the Gordians as may be obtained from
works on the subject published at the present day ;
for it seems that after the exclusion of the animal from
the egg, very little about its subsequent development
has been learned, between that period and its mature
eondition, when it looms up before us a perfectly
formed and wriggled “hair worm.” It was demon-
strated more than a hundred years ago that the animal
was not a vivified or animated horse hair, but that it
was a distinet living animal, that had been developed
through the media of bona fide eggs. Indeed, more
than fifty years ago, after an experience of more than
six months, it became manifest to us that a horse hair
would never be transformed into a Gordius. We have
taken them from water puddles, cabbage heads, moist
earth, grasshoppers, ground beetles, and apple seed
cavities—dark and light brown, red, pink, nearly black,
pale and white, alive and squirming.—8. 8. R., in
American Notes and Queries.
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Shading Greenhouses.

There is some difficulty in choosing a shading for
greenhouses, as some materials wash off too quickly,
and others not readily enough, as in the case of the
common limewash. A correspondent in the Gardener's
Monthly says he has tried many materials, but all
have proved unsatisfactory. He found the following,
however, very useful for many other purposes besides
shading : Take one pound common whiting, one ounce
of the best glue, and a quarter of an ounce of bichro-
mate of potash, called also red alum. Soak the glue the
day before using, melting in a common glue pot, and
then dissolve the bichromate in warm water. Mix the
materials together, and thin them down to the con-
sistency required. These, after being exposed to the
light, are almost as adherent as oil paint.  Of course,
by reduing the proportion of bichromate, the material
can be made less retentive, but a coat of this wash on
the greenhouse will last the whole summer, and even
be troublesome to wash off, not to such a degree, how-
ever, as limewash Tt should be constantly stirred up
while being used,

Power of Water in Motion,

About two months ago there was a dinner party at
General Schofield’s house in Washington. Among the
guests were President Harrison, Chief Justice Fuller,
the late Secretary Windom, Speaker Reed, Senator
Sherman, and Senator Stanford, and Mr. Justice
Stephen J. Field.

During the dinner the conversation turned upon min-
ing operations in California, and Judge Field, whose
knowledge of all matters relating to the Pacific coast is
as extensive as his powers of narrative are entertaining,
astonished the distinguished company by some of his
assertions in regard to the force of the jets of water em-
ployed in hydraulic mining. He described the wonder-
ful manner in which the streams from the hose cut to
pieces and tear down the hills that hold the precious
metal. Judge Field cited the Hon. James G. Fair as
his authority for the statement that under a vertical
pressure of 100 or 200 feet the force of the stream is
sometimes so great as to hurl away or hold bowlders
weighing a thousand pounds ; and that it would be no
more possible to cut through such a stream with a erow-
bar or an ax, where it issued from the nozzle, than to
sever eight inches of solid iron with a penknife.

As Judge Field afterward informed Senator Fair, in
a letter asking for expert testimony about the power of
water applied by hydraulic machinery, these assertions
were received by some of General Schofield’s guests
with smiles of polite incredulity. The eminent jurist
felt that his position, for the moment, was somewhat
like that of the Englishman who informed the King of
Siam that in England water ofter became so hard that
people could walk on it. It is not at all surprising that
the facts gravely alleged by Justice Field should stag-
ger even an imagination like the Chief Justice’s, or
strain the faith of so profound a believer in dynamics
as the Hon. Thomas B. Reed.

In consequence of this incident, and for the vindica-
tion of his own reputation for veracity, Justice Field
has collected from several of the highest authorities on
practical hydraulics evidence and opinions that are of
great interest.

Ex-Senator Fair tells Justice Field that at the Spring
Valley gold mine in Cherokee, Cal., the water used in
the hydraulic mining operations was brought in pipes
and ditches from a distance of nearly 100 miles, and
that the volume of water used on every working day in
that mine amounted to three times the number of gal-
lons consumed daily by the entire city of San Fran-
cisco.

Mr. Louis Glass, for 16 years the superintendent of
the Spring Valley mine, assures Justice Field that he
has seen an 8 inch stream, under 311 feet of vertical
pressure, move in a sluggish way a two-ton bowlder ata
distance of 20 feet from the nozzle ; and that the same
stream striking a rock of 500 pounds would throw it as
a man would throw a 20 pound weight. ¢ No man that
ever lived,” adds Mr. Louis Glass, ‘‘ could strike a bar
through one of these streams within 20 feet of dis-
charge ; and a human being struck by such a stream
would be killed—pounded into a shapeless mass.”

Mr. Augustus J. Bowie, of San Francisco, the author
of a standard book on hydraulic mining, estimates that
the stream from a six-inch nozzle, under 450 feet verti-
cal pressure, delivers a blow of 588,735 foot pounds
every second, equivalent to 1,070 horse power. *‘‘Itis
absolutely impossible,” says Mr. Bowie, ‘‘to cut such a
streamn with an ax, or to make an impression on it with
any other implement.” Mr. Bowie adds that although
never to his knowledge has a man been struck by such
a stream as it comes from the pipe, several accidents
have occurred where miners were killed by very much
smaller streams at distances of 150 or 200 feet from
the nozzle.

After an elaborate series of computations, Prof.
Samuel B. Christy, of the University of California, an
eminent authority on mining and metallurgy, reports
to Justice Field that if a nozzle of from 6 to 9 inches
diameter were specially arranged to throw a stream
vertically upward against a spherical bowlder of quartz
weighing 1,000 pounds, the vertical head being any-
where from 100 to 500 feet, the bowlder would be forced
up until the diminished velocity of the stream estab-
lished an equilibrium of pressures. There would be a
point at which the upward pressure of the stream
would exactly balance the gravity pressure of the
bowlder, holding it, the half ton rock, there suspended.
In practice, of course, the bowlder could not be bal-
anced accurately upon the axis of the stream, but
would fall to one side or the other. But if a large
conical basket of iron bars were arranged about the
nozzle so as to catch the bowlder whenever it should
be deflected from the stream, and return it to the noz-
zle, the 1,000 pounds of quartz would be kept in play
like a ball in a fountain. As to cutting these streams,
Prof. Christy says that he has often tried to drive a
crowbar into one of them. The stream felt as solid as
a bar of iron, and, although he could feel the point of
the crowbar enter the water for perhaps half an inch,
the bar was thrown forward with such force that it
was almost impossible to retain it in the grasp. Anax
swung by the most powerful man alive could not pene-
trate the stream ; yet it might be cut by the finger of
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a child, if the child were seated on a railway train mov-
ing parallel with the stream in the same direction and
with the same velocity. That velocity would be con-
siderably more than a mile a minute.

Justice Bradley, of the Supreme Court, has also tried
his intellect upon the mathematics of the problem sub-
mitted by Judge Field. He delivers this opinion: *1I
can well believe all you say with regard to the tre-
mendous force of streams issuing from the pipes of the
miners under a large head of water. Of course, they
would produce instant death if directed against a man
standing near, and would probably cut his body in
two.”

The statements here presented in summary will not
astonish engineering experts or members of the New
York Fire Department. The average citizen, however,
is accustomed to regard water as the least destructive
liquid that can be put in motion, and he is familiar
with no stronger manifestation of its power than the
velvety touch of the stream from the Croton faucet.

We should say that the distinguished Californian
upon the bench of the Supreme Court had jamply vin-
dicated his right to be heard with respect and perfect
confidence by any dinner party on the subject of hy-
draulic pressure. ‘Does it occur to General Schofield
that in these facts there is the suggestion of a novel
and most terrible engine of military defense against
assaults at short range *—New York Sun.

PP .
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Sale of Professor Koch’s Lymph,

The following official rescript appeared in the Ger-
man Medical Gazette of March 13, and a translation
has been transmitted to the Lancet (London) for publi-
cation from the Foreign Office.

Professor Dr. Koch has published in the German
Medical Gazelte of January 15th last a deseription of
the manner in which the lymph, discovered by him for
the cure of tuberculosis, is prepared, and according to
this description it appears that this remedy comes
within the provisions of Section 1 of the Imperial Or-
dinance of January 27 of last year, and can therefore,
with the exception of wholesale trade, only be sold by
licensed chemists (apothecaries).

Chemists can at present obtain the lymph, prepared
under the personal supervision of the inventor, only
through his authorized representative, Dr. Libbertz,
28 Luneburgerstrasse, Berlin, N. W. It is supplied to
them in special bottles of a capacity of 1 or 5 cubic
centimeters. These bottles have glass stoppers cov-
ered with bladder and secured by a leaden seal bear-
ing the letter ““L.” On one side they bear the name
“Tuberculinum Kochii” in white letters on a black
ground, on the other side a white label with the signa-
ture of Dr. Libbertz, and a note giving the date on
which the lymph was prepared. Each bottle is ac-
companied by a printed paper containing instructions
for its use.

With regard to the preservation and sale of the
remedy in chemists’ shops, the following regulations
must be observed :

1. The ** Tuberculinum Kochii ” must be kept in the
poison cupboard, and in the division reserved for alka-
loids.

2. It can only be sold in the original bottles, and
only upon the written order of an approved physician,
and delivered to such physician himself or to a person
authorized by him.,

3. A recordof the purchase and sale of the remedy
must be kept in a special book, in which each bottle
must be entered. The contents of the bottle, the date
of preparation, of purchase, and of sale, the name of
the physician to whom it has been sold, or eventually
the removal of the unsold bottle from the shop, must
all be noted.

4. If a bottle has not been sold within six months of
the date of preparation marked upon it, it can no
longerbe sold or otherwise disposed of, but must be
removed from the shop. Such bottles will be ex-
changed by Dr. Libbertz for others containing freshly
prepared lymph free of charge.

5. The price of the * Tuberculinum Kochii ” is hereby
fixed (exclusive of the cost of packing) at 6 marks for
a bottle containing 1 cubic centimeter and at 25 marks
for one containing 5 cubic centimeters.

I have the honor to request you to cause the above
regulations to be communicated to the chemists in
your district for their guidance, and also to take steps
to insure their due observance.

(Signed)

Berlin, March 1, 1891.

To the Governors of Provinces and the President of
Police in Berlin.

DR. VON GOSSLER.
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The Doctor who Succeeds,

A physician who understands human nature, who
plays with the baby, makes friends with the children,
and listens to the woes of the good wife and mother,
says a medical journal, is the fellow to whom the mas-
ter of the house most cheerfully pays the largest bills.
It isn’t the medicine that’s bottled up, but it’s the com-
fort and consolation that are unbottled that mark
the broad line between an unsuccessful and a popular
physician.

O
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U. S. COAST LINE OF BATTLE SHIPS,
(Continued from first page.)

The complewment of twelve boats and one balsa are
stowed well above the flash of the guns, and are
handled by means of powerful cranes.

ARMAMENT.

Four 13-inch breech-loading rifles.

Eight 8-inch breech-loading rifles.

Four 6-inch breech-loading rifles.

Twenty 6-pounder rapid-fire guns.

Six 1-pound rapid-fire guns.

Two Gatling guns.

Six torpedo tubes.

The four 13-inch and the eight 8-inch guns are
mounted in pairs within six Hichborn turrets, two of
which are erected upon the main deck and the remain-
ing four upon superstructure deck; the former con-
taining the largerand the latter the lesser guns. These
turrets are of a type which has been generally adopted
by the Navy Department, similar protection to the
guns having already been placed upon the monitors
Monterey, Puritan, Monadnock, and Awmphitrite, and
also upon cruisers Nos. 2 and 6.

The 6-inch guns have local protection in addition to
splinter bulkheads, shields, and autowatic shutters.
The turrets are all mounted in redoubts. The 13-inch
guns are about 18 feet above the water, and have an
ars of fire sweeping across the deck and 45 degrees on
both sides back toward the center or body of the ship,
making a total are of fire of 270 degrees for the guns in
each of these turrets.

This, as can be seen, gives a converging fire, <. €., the
power of training the guns from both ends toward a
cowmmon point, directly opposite the middle of the
ship, and of concentrating the shot within fifty feet
in a straight line from the ship’s side, in a broadside
action.

The 8 inch guns are about 26 feet above the water,
and are high enough to fire above the 13 inch gun tur-
ret, having an arc of action of 164 deg., being able to
fire across the center line of the ship, the projectile
crossing the same before reaching the ends of the ves-
sel. The 6 inch guns have a train of 145 deg., and can
cross the center line of the ship, extending beyond the
hull, within 170 feet from either end of the vessel,
showing that the wain battery can train within a dis-
tance of about 700 feet on either side of the vessel.

The rapid-fire guns are so arranged that a radiating
fire of shot around the vessel will destroy any veunture-
some torpedo boat or other light craft coming within
range, and will be particularly effective in forming a
destructive fire against the endeavors of the enemy to
work such of their larger guns as are only partially
protected in action, and whose effectiveness depends
very largely upon gaining the initiative.

Torpedo nets are to be carried which will complete-
ly incase the vessel, thus precluding the possible
effect of torpedo fire from the enewy.

The facilities for handling the ammunition are of
the best. Passages connecting with all wiagazines run
the length of the armored inclosure, along which, and
near to the armored tubes and passing scuttles, are
distributed auxiliary magazines to obviate delay in
transmitting ammunition during an engagewment,

ARMOR.
Thickness of sidebeltarmor.............. 18 in
" * end diagonal belt.... .... ... JET
L ¢ 13in. B. L. R. redoubts. ...... 17
. fose s sturretSe..a...... 1w

Thickness of 8 in. B. L. R. redoubts........ 8 in. and 10 in. resp.

e el turretS..iie..e... 6 “and 8% *
" “ conning tower............ ... 10 «
* o “ tube.......ee.. T
L tcasemate. ... iivieiiieniinenns 5«
“ * 6 in. B. L. R. local protection.. 5 *
«“ *¢ 20 pdr. local protection........ 2 *

“

*armor decK..,e.....ovuvnnnn. 275 in. and 3 in.

The side belt armor is 7 feet 6 inches wide, 3 feet
above and 4 feet 6 inches below the water, extending
along the sides for 148 feet, then taking a diagonal
course inboard at an angle of 45° for a longitudinal dis-
tance of 24 feet at each end (making a total broadside
armor of 196 feet), passing around and supporting the

FRONT VIEW OF LINE OF BATTLE SHIP.

armor for the 13 inch gun turrets. On top of this side
armor is placed a steel deck 2% inches thick, under
which are the magazines and wachinery. Above this
belt of side armor is placed the casemate with a back-
ing of ten feel of coal. Forward and abaft the re-
doubts are 3 inch protective decks of steel, which turn
down to 414 feet below the water line, and on top of
these decks there is a belt 7 feet high by 6 feet wide,
filled with water excluding material similar to ¢ wood-
ite.” The steeving gear is below this deck protec-
tion.

Provision has been made to protect the hull from
the blast of the guns by thickening with heavy steel
plates where contact necessitates this precaution,
and across the decks under the muzzles of the thir-
teen inch guos, eircular flash plates have been pro-
vided to prevent the blast from splintering the plank-
The hatch coamings, skylights, etec., coming near
the blast of the guns are removed in action, and
heavy battle plates sunk flush with the deck are sub-
stituted to afford the necessary protection.

The side belt, diagonal belt, redoubts and turrets
have behind the armor a backing of wood and thick
plates backed up again by heavy channel bars.

The machinery is inside of and protected by the ar-
mor inclosure, also by 12 feet of coal bunker back of
the side armor, and a reserve coal bunker above and
under the armor deck ; the engines and magazines are

iug.

also protected by coal, besides which, there are four
thicknesses of skin ‘‘ penetration ” before reaching the
engines and fire roomns.

The engines are of the twin-secrew, vertical, triple-
expansion, inverted eylinder type; diameter of eylin-
ders as follows: High pressure, 34.5" ; intermediate,
48"; low pressure, 75"; stroke, 42". There are four
double-ended boilers, 18’ X 15 in diameter, and two
single-ended boilers (donkey), 814 X 10’ in diawmeter.
Each boiler and engine is in a separate water-tight
compartment, in order to localize possible injury.

The normal coal supply is 400 tons, but a coal
bunker capacity of 1,800 tons is provided. With the
bunkers full she can steamn at full speed (16 knots) for
10 days, or a radius of action of about 4,000 knots ;
and going at 10 knot speed this endurance is increased
to 60 days, or a radius of action of 15,000 knots.

The vessel is very mmuch * cut up” forward to facili-
tate maneuvering by offering as little resistance to the
water at that point as possible ; the ram, accordingly,
being at the water line.

The complement consists of 460 persons, officers and
men combined. Good quarters and accomimmodations
have been provided, and all the latest sanitary im-
provements are to be installed to insure efficiency and
thoroughness in lighting, ventilating and drainage.

®
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Electric Ship Log.

There have been many attempts to produce a ship’s
log the recording apparatus of which should be ope-
rated by means of electricity. In the opinion of the
London T%mes, however, these attempts have all failed
in practice, in consequence of the inability to overcome
three main difficulties. These are the necessity of hav-
ing a perfectly water-tight chamber in the logz itself,
that of having a battery, and of preserving perfect
insulation in the connecting towline, These difficul-
ties have been overcomne in a very simple and ingenious
manner in Granville’s electric log, recently shown at
Messrs. Elliott Bros., 101 St. Martin’s Lane, London.
Although it is essentially an electric log, it has no bat-
tery whatever, the log, the iron hull of the ship, and
the ocean together forming the battery. A portion of
the log is mmade of zine, which provides one element,
while the iron plates of the ship formn the other, the
sea water constituting the exciting solution. 'The log
is of very simple construction, and has only two mov-
ing parts, a revol ving head and a small internal worm
wheel. The head is connected with the worm wheel
gearing, and every sixth revolution of the former is
communicated, by means of a spring contact, through
the towline to an indicator placed on the bridge or in
the chart house of the ship. When the log is in use
the sea water has free access to all the working parts,
and serves to keep them clean and lubricated. The
towline, which is very pliable, is nade of a braided
tanned netting twine, inside which a number of copper
wires are wound spirally and joined together at each
end. This line can be handled and coiled by a sailor
in the same way as any other line and is readily con-
nected with, or disconnected from, the log. The indi-
cator consists of a small metal circular box, with the
necessary internal mechanismn and external dials and
pointers. The apparatus, after many months’ trial at
all speeds, has shown itself to be an efficient means of
accurately indicating, at any part of the ship where an
indicator is fixed, the total distance run, and also, at
any time, the rate of speed per hour. One of these logs
has been fixed on board the Orontes, and it is also in

use in the Argentine navy.

DECK PLAN SHOWING ARCS OF ACTION OF GUNS OF NEW LINE OF BATTLE SHIPS.
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THE HORSE RACE ON THE STAGE.

One of the ‘ hits” of Messrs. Montreal and Blon-
deau’s ‘‘ Paris Port de Mer,” played at the Varieties
Theater, is a horse race. Three genuine horses, ridden
by three genuine jockeys, start off at full speed, and
make the circuit of the hippodrome of Longechamps.
We have here a real effect plus an effect of illusion.
The horses are free from all restraint, and really gallop,
but the ground disappears under their feet in moving
in a direction opposite that of their running, and the
landscape as well as the fences also fly in a direction

contrary to the forward motion of the horses. Our
readers have before their eyes the very simple arrange-
ment by means of which this remarkable theatrical
illusion is operated. The three horses run upon three
tracks independent of each other, but arranged side by
side. Our engraving represents, in section, one of these
tracks, formed of an endless matting of cocoanut fiber
analogous to the inats that serve for wiping the feet,
bat of thicker and closer texture. This belt, which is

three feet in width, runs over two drums placed om
each side of the stage, and is tautened by a third

cylinder on a level with the stage floor. Itissupported
by a series of wooden rollers, which are placed very
close together and revolve on pivots. The drum
mounted to the left is capable of being set in rapid
motion by an electromotor, which receives the current
from a battery of accumulators placed on Feydeau
Street, in the vicinity of the theater. The starting and
the velocity of the machines are controlled through
commutators maneuvered by handles.

At the moment of the race each horse appears upon
one of the tracks. The electric current is sent into

RACING HORSES ON THE

RACING HORSES ON THE STAGE—MACHINERY UNDER THE STAGE
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the motors, and the belt begins to move. The horses,
feeling the ground sliding and earrying them back-
ward, first begin to move their feet in order to main-
tain their position ; and then, on the one hand, the
motion of the track becoming swifter, and, on the
other, the jockeys exciting them with voice and spur,
they begin a gallop which is so much the more marked
in proportion as the motion of the belt under their feet
is more rapid. Yet, despite the speed, the courses al-
ways occupy the center of the tableau circumseribed
by the frame of the stage, and the background of
which is formed of a panorama of Longchamps. The
immobility of the horses in space results, then, from
the double effect of their projection forward under the
impulsion of the jockeys and of their carriage back-
ward by the flight of the ground. If the belt should
happen to come suddenly to a standstill, the horse and
his jockey would be dashed against the wall ; in the
opposite case they would fall head over heels back-
ward.

An equilibrium is maintained between the two im-
pulsions by very careful attention to the commuta-
tors that regulate the running of the motors, and con-
sequently that of the drums and belt. The illusion is
completed by the unwinding of a canvas in the rear,
95 yards 1n length, representing the panorama »f the
country as seen from the stands of Longechamps.
This canvas, which is first wound around a vertical
cylinder on the right hand side of the theater, un-
winds therefrom and afterward winds around a dup-
licate cylinder on the left hand side of the theater.
The two cylinders are setin motion by a windlass man-
euvered by manual power. Finally, the fence whose
pickets are seen fiying in the foreground, in the same
direction as the panorama, is mounted upon an endless
belt running around two drumsactuated by a Popp
air motor. The pancrama unwinds in a minute and a
quarter, and, during this time, the endless belt moves
at a velocity of 3,200 feet per minute, or, in other
words, at the rate of 12 or 15 leagues per hour. The
authors of this truly curious illusion are Mr. L. Bra-
der, who constructed the tracks, Mr. Solignae, who in-
stalled the electric motors, and Mr. Justin.

The apparatus used in this race is very similarto
that used in the American play ‘* County Fair,” which
has been running so long in this city. The effect is
very real, and the interest of the spectators is kept up
throughout the race. We believe that the idea was
adapted from the American play. We are indebted to
L' Illustration for the engraving and article.

Bleach and Caustic Soda from Salt.

The process by which bleaching powder and caus-
tic soda is manufacturcd from common salt is quite
simple, as well as economical. The salt is introduced
into a still constructed of stone and provided with
saitable tubes for heating, and a sufficient amount of
nitric acid is added to transform it into nitrate of soda.
Upon applying a gentle heat, the decomposition be-
gins, and the nitrate of soda is rapidly formed. As the
nitrate of soda is extremely soluble in a hot solution,
the operation is so conducted that the solution of
nitrate of soda in the still is saturated at the boiling
temperature. The solution is then run out from the
still and cooled. Owing to the great difference in the
solubility of nitrate of soda in hot and cold solutions,
a great mass of the salt is deposited on cooling. Over
half of the quantity of nitrate of soda in solution at
one hundred and ten degrees to one hundred and
twenty degrees Centigrade is deposited on cooling the
solution down to twenty degrees Centigrade. The
crystals obtained by this cooling are separated from
the mother liquor, which, together with more salt and
nitric acid, is again sent to a still, and the operations
repeated.

The gases resulting from the reaction in the still, com-
posed principally of nitrosyl chloride and chlorine,
pass into a vessel containing nitric acid and manganese
dioxide in suspension, where nitrate of manganese is
formed and chlorine is given off. The chlorine evolved
passes through a washer, and then into a bleaching
powder apparatus.

In this process all of the chlorine combined with the
sodium in salt is obtained in the form of bleaching
powder, and the gas passing to the bleaching
powder chamber is pure chlorine gas, thus avoiding
the weak and impure chlorine obtained in all mag-
nesia processes, and avoiding the loss of two-thirds of
the chlorine which is incurred in the Weldon process.

The crystals of nitrate of soda obtained by cooling
the nitrate of soda solution coming from the still are
mixed with two or three times their own weight of
oxide of iron. The mixture is then heated to a red
iieat in a current of air in a cylindrical furnace. The
nitrate of soda is completely decomposed and the gases
evolved with an excess of air are passed over an oxidiz-
ing substance, such as manganese dioxide, a manganite,
a manganate, or a permanganate of the alkalies or
of the alkaline earths.

The nitrate of manganese liquor is heated and evapo-
rated to a plastic consistency by the hot gases coming
from decomposition of the nitrate of soda. The nitrous
¢rases coming from the decomposition of nitrate of
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soda and nitrate of manganese finally pass, after treat-
ment with air and steam, into the usual apparatus
for condensation of nitric acid. Nitrate of manganese
evaporated to the plastic condition mentioned contains
about ninety per cent MnO—2. It will thus be seen
that both tke nitric acid and manganese are recovered.
The mixture of iron oxide and soda is taken from the
furnace and lixiviated. If the heat has not been car-
ried too high, the mixture is in good condition for lixi-
viation. If lixiviated with hot water, a caustic liquor
of thirty to forty degrees Baume may be obained prac-
tically free from carbonate of soda, so that when this
liquor is evaporated and mad into caustic soda, an
extremely high test of causti~ soda may be obtained.
—Amert an Paper Trade.
_  —,vr—— —————
How to Make a Blackboard.

Select scasoned pine lumber of the first quality and
good width. Plane it well, joint nicely, and glue a
sufficient number of boards together to make the re-
auired blackboard four feet in breadth. For end
pieces use scantling which will dress two by three
inches ; saw them a few inches longer than the pro-
posed width of the boardj; cut a slot through the
pieces on the flat side, sc as to admit the ends of the
board, with an inch t spare at the top ; into thisspare
space insert a key, and drive home. To hold the end
pieces in position the board may be dovetailed at its
loweredge. Form a chalk trough by nailing a strip of
half inch stuff, five inches wide, to the lower edge of
the board, and nailing to this strip, on its outer edge,
a similar one two and one-half inches wide. Bevel or
round off the inn r edges of the end pieces in a work-
manlike manner, and smooth the surface of the board
with fine sandpaper before painting. The board may
be supported by leath r straps attached to the top.
No nails or screws ar used, because they compel the
forming of cracks whenever th re is shrinkage, by
holding the several boards apart; by 1 aving the
whole free to slide in the slot, and following up all
shrinkage with a key, occasionally tighten=d, a perfect
surface is securzd.

DIRECTIONS AND RECIPES FOR PAINTING.

No paint in which there is oil should be used. Hol-
brook’s, Sherwood’s, ‘* Alpha,” and ¢ Eureka™ liquid
slatings are first class paints. They come in pint,
quart, and gallon cans, and are ready to use at any
moment, and can be kept for years if tightly corked.
One gallon will paint 250 square feet, and costs $6 to
$8. Any school furnishing house will fill orders.

The following is taken from Wickersham’s ¢‘ School
Economy -”

‘““T make one gallon of paint take 10 ounces pulver-
ized pumice stone, six ounces pulverized rotten stone,
three-quarters pound of lamp black, and mix with al-
cohol enough to make a thick paste. Grind the mix-
ture thoroughly, and then dissolve 14 ounces of shellac
in the remainder of the gallon of alcohol. Stir the
whole together and th paint is ready for use.”

The composition named below has been tried upon
old boards and new with xcellent success. Dissolve
gum shellac in aleohol, and mix with it lamp black
and flour of emery. No more lamp black and flour of
emery should be used than is necessary to give the re-
quired black and abrading surface, and sufficient gum
to hold the materials together, and confine “he com-
position to the board. The thinner the mixzture, the
better. The lamp black should first be ground with a
small quantity of alecohol to free it from lumps. Apply
with a common painter’s brush, and when dry smooth
with pumice stone.

A still cheaper preparation, though hardly as dur-
able, may be made and applied by any school teacher
before nine o’clock on a summer morning, and used in
a half hour thereafter. For fifty square feet of board
take four ounces of common glue, three ounces flour
of emery, and just lamp black enough to give an inky
enlor to the preparation. Dissolve the glue in three-
quarters of a quart of warm water, put in the lamp
black and em ry, and stir until there are no lumps,
then apply t the board with a woolen rag smoothly
roll d. Puton two or three coats, evenly, and you
have a nice surface at a cost of about thirty cents for
material. You may call this the ‘Poor District’s
Paint.”

Caution. No pupil should be allowed to erase with
his hand, or a wet eraser, from this or any other board.

Quoting again from Wickersham : A cheap and
serviceable black surface may be made by the follow-
ing recipe : Four pecks of white tinish or white coating;
four pecks of fine sharp sand , four pecks of giound
plaster ; four pounds of lamp black ; four gallons of
alcohol or good whisky. This quantity will make a
mixture sufficient to cover twenty square yards. A
little flour of emery will prevent the mixture from
‘‘getting ” immediately, thus giving time to put it on
the wall with the necessary are. If emery be not
used, only a small quantity of the mixture can be put
on at a time, and this is, perhaps, the better way.

The wall which is intended to be covered with the
black surface should be plastered like the rest of the
room, with the exception that the black mixture takes
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the place of the white coating, and is put on in the
same manner. After the black surface is on the wall,
it must be carefully dampened and rubbed in order to
fill up the pores, and make the surface hard and
smooth. If the old surface be well moistened, a new
surface, composed of the same mixture, may be ap-
plied. It must be remembered that the black surface
requires much more working with the smoothing
trowel than the white finish.

PLASTER BLACK WALL.

Nearly or quite all black walls in this portion of the
State, made within wooden buildings, have failed to
stand. The mortar seems of poor quality, and the
lath, constantly springing beneath the pressure of the
hand while marking, causes the plastering to crack
and fall in a very short time. To prevent this the
room should be sheeted inside the studding, furred and
lathed on that, and the first coat of plastering pressed
in against the sheeting with great care. A very firm
wallis thus secured. The black belt should be four feet
wide, and come within two and one-half feet of the
floor. Itshould surround the room. A chalk trough
should extend its entire length, and it should be
bounded at its upper edge by a simmple moulding.

PAPER BLACK SURFACE.

When care has been taken to secure a good wall,
strong manila paper, which is manufactured for th:
purpose, may be smoothly pasted on ‘‘hard finish,”
and then painted with liquid slating. It has proved
durable in some instances, its durability depending,
however, very largely on a smooth surface beneath.—
Minn. Teacker.

Cradina.

In 1880, in a communication to the French Academy
of Science, M. Bouchut reported that he had found the
juice collected from the common fig tree (Ficus carica)
to contain a powerful ferment capable of digesting
albuminoid substances, thus confirming a belief of the
ancients that the juice possesses digestive properties
(Pharm. Jour. (3], xi., 250). This ferment is now the
subiect of a paper by Dr. Mussi, in which he reports its
isolation and describes its properties (L'Orosi, Nov., p.
364). Juice collected from the fruit and branches of
the fig was filtered to remove the serous portion from
the insoluble, the latter repeatedly washed with watcr
and the washings added to the filtrate. This liquid,
which after repeated. filtration was obtained limpid
was distinetly acid in reaction, and when placed in
contact with moist fibrin digested it completely. It
was evaporated to asmall volume, again filtered, and
treated with absolute alcohol, which threw down a
plentiful white precipitate that dried, when exposed to
the air, to a dark yellow amorphousmass. This, when
treated with water, swelled up and imparted a milky
appearance to the liquid, but a clear filtrate from it,
though it gave the reactions of vegetable albumen,
had no digestive power. The residue, insoluble in
water, dissolved readily upon the addition of a trace of
acid or alkali, and the solution, placed in contact with
moist fibrin, effected commplete and true digestion. To
the ferment thus isolated Dr. Mussi gives the name
‘* cradina,” from k7ade, the name given by the Greeks
to the part of the fig with which they specially asso-
ciated the digestive pr-perty. It contains nitrogen,
and in the dry state it forms a friable, semi-transpar-
ent, dark yellow, amorphous mass, yielding an amber-
yellow powder. In water it swells, but does not dis-
solv , though upon being shaken it imparts to the
liquid a milky appearance. When dissolved by the aid
of alkali or acid a concentrated solution is dark yellow,
but becomes colorless upon being diluted. Cradina
differs from pepsin in maintaining its digestive power
in an alkaline liquor, and from papain or papayotin in
being insoluble in water, not precipitated from solu-
tion by aleohol or lead acetate, and in its activity not
being diminished in the presence of hydrochlorie acid.
In a neutral liquid it is devoid of digestive power and
it has no reaction upon starch.—Pharm. Journal.

o
B

.

AT a recent meeting of the Engincers’ Club of Phila-
delphia, Mr. Rudolph Hering continued reading a
paper on the corrosion of iron and steel, and referred to
galvanic action as a principal cause. He gavc the re-
sults of experiments on this subject, and principally
of those made by Mr. Thomas Andrcws, f England.
Wrought ir-n was placed in connection withnumerous
steels and cast iron, and exposed t» sea water for about
300 days. From these it was found that metals cor-
roded much faster wh n in ~alvanic connection than
otherwise. The wrought iron (Wortley best serap) re-
sisted corrosion better than ith r steel or cast iron.
The electro-chemical position of the steel changed fre-
quently with ref~rence to wrought iron, indicating
that corr sion took place alternately in the wrought
iron and steel. The position was almost constant,
however, when connecting wrought and cast iron, in-
dicating corrosion to take place almost entirely in
the latter. Gravimetrical results were also given,
which showed the amount of corrosion in grains per
square f ot, per annum, under the conditions assumed
in the xperiments.
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APPARATUS FOR SCOURING WATER-WAYS,

In works like increasing the depth of rivers, chan-
nels, and harbors, it is the highestgrade of engineering
to devise methods of supplementing nature by means
of mechanical devices in such a manner as to cause the
work to be done mainly by natural forces.

Mr. Holden, the inventor of the system of scouring
the water-way, illustrated by our engraving, has
grasped this idea and has patented an effective device,
by means of which sand on river and harbor bottoms
may be loosened and floated so that the natural eddies
and currents may carry it away.

According to this invention, two sets of pumps are
mounted upon the deck of a suitable boat, preferably
a heavy tug boat, and connected with twosetsof pipes
extending from the deck of the boat upon platforimns
supported by stays from a mast. From these two sets
of pipes hang flexible pipes provided at their lower
ends with nozzles, the nozzles of the water pipe alter-
nating in position with the nozzles of the air pipes.
The pipes are further stayed by guy ropes from the
sides of the tug, and the nozzles are furnished with
transverse arms, as shown in Fig. 2, from which are
suspended heavy weights for holding the flexible pipes
in a vertical position. Waterisdriven with great force
through the water pipes, thereby stirring up the sand
and other material at the bottom, and the air forced
through the air nozzles, in bubbling up through the
water, tends to float away the particles dislodged by
the water jets, so that the natural current of the water
will carry the sand or other material to a mmuch greater
distance than it would if the water jets alone were
used. Although this apparatus will generally be car-
ried by a vessel or float of some kind, it may be
operated from a dock or temporary structure.

We understand that this invention is very effec-
tive in its operation, and bids fair to play an im-
portant part in engineering works of this class.

We are informed that arrangements have been
made with the Aransas Harbor Company, of
Aransas Harbor, Texas, whereby this invention is
to be applied at once for dredging Aransas Har-
bor and the bay, up to Aransas Harbor. It isex-
pected that the depth of the water can be increased
thirty feet in less than sixty days by the use of
this apparatus.

Further information regarding this invention
may be obtained by addressing Mr. E. G. Holden,
Fulton, Texas.

The Srmoke Nuisance can be Easily Abated.

Something over a vear ago the municipal au-
thorities of Chicago began to move in dead earnest
against the owners of steam-making plants, manu-
facturers, railroads, hotels, etc., for their constant
violations of the ordinance which declared the
emission of volumes of black smoke from chim-
neys, smoke stacks, ete., to be anuisance. Hun-
dreds of prosecutions were instituted and fines to
a very large aggregate amount were levied. The
result has been, says the Railway Master Me-
chanic, that the nuisance has been to a large
extent abated. This has been accomplished very
largely by the use of devices which force jets of
air in sufficient quantities into the furnace to
secure complete combustion. This method hasr
proved satisfactory on both locomotives and stationary
engines, and has helped largely to clear the atmo-
sphere of Chicago from the black smoke which soft
coal produces.

The Chicago & Northwestern has abated the
nuisance on (4 locomotives and on 166 stationary
boilers, in its depots, office building and shops; the
Pittsburg, Chicago & St. Louis on 18 locomotives, one
boiler in its shop, and has contracted to equip all other
engines running into Chicago; the Pittsburg, Fort
Wayne & Chicago has ten locomotives equipped ; the
Chicago & Northern Pacific is engaged in equipping
all its locomotives running into Chicago; the Lake
Shore & Michigan Southern has equipped 68, and that
number comprises all the locomotives running into the
city, including passenger, freight and switch engines ;
the Chicago, Rock Island & Pacific has equipped 24
locomotives with new devices and repaired 36 old ones,
some of them having been in use for the past six years,
and has equipped the boilers at its elevators A and B ;
the New York, Chicago & St. Louis has equipped 8
locomotives and contracted for ten more, which will
cover all the engines this road has running into the
city ; the Chicago & Erie has equipped 18, and has
assured the department that it will continue the
good work until all the engines running into the
city stop their smoke ; the Chicago & Grand, Trunk is
now engaged in equipping all its engines running into
the city, it has seven equipped and has promised to
finish them all before summer; the Belt Road has
equipped three locomotives and the boilers at the Dear-
born station ; the Chicago & Eastern Illinois has
equipped nine new and repaired 16, that had been in
use se" 2ral years ; the Baltimore & Ohio has all its en-
gines ¢, uipped running into the city, 35 in number,
and reports being highly pleased with the result; the
Illinois Central has succeeded in stopping the smoke on

12 of its engines and promises a complete abatement of
the smoke nuisance in the near future ; the Michigan
Central is engaged upon 39 of its engines running into
the city, and has 13 of them already working satisfac-
torily. These results are very satisfactory, and estab-
lish beyond a question that it is practical to abate the
sinoke nuisance. Many of the other roads running
into the city have made experiments during the past
year, but have reported little progress and a good
many failures. The department has decided that suf-
ficient time has been given to those who have not yet
complied with the ordinance and a vigorous prosecution
will be comnmenced against those who have neglected
or refused to comply. Much more has been accom-
plished in abating the nuisance in factories, hot2la and
office buildings.
_ —ettr—
Pump or Injector,

‘We know of an engineer who had the question asked
him by his employer if it would not be better to have
an injector for his boiler than the power pump he was
using, ‘‘ because all the heat went right back into the
boiler again, and heating the feed water.” This is the
way he figured it out to see what he had better do:

If 1,000 pounds of water is to be pumped into the
boiler by an injector, raising the temperature of the
water in doing so 70°, as one heat unit will be required
to raise one pound one degree, 1,000 X 70 = 70,000 heat
units are required to raise 1,000 pounds 70°. Taking
the total heat of steam from 62°as representing 1,145
units of heat, this work will require 70,000 =- 1,145 =
61 pounds of steam, to make which, assuming an evapo-
ration of 8 pounds per pound of coal will require 61 +

R 1= 1

Ao

HOLDEN'S APPARATUS FOR DEEPENING CHANNELS.

8 = 7% pounds of coal to do the work with the
injector.

Taking 1,000 pounds pumped by the power pump
run by a belt driven primarily by a Corliss engine,
against a pressure of 60 pounds, equal to a height of
120 feet would require 120 X 1,000 = 120,000 foot pounds
of work to be performed, or nearly 4 horse power, for a
minute. The engine would use 30 pounds of steam at
the outside per horse power per hour, or one-half a
pound per horse power per minute. The 4 horse power
therefore would need 4 X 14 =2 pounds of steam. This
two pounds of steam, on the same evaporation as with
the injector, would require one-quarter of a pound of
coal to do the work.

Another method he tried was to take a pump duty
of 70,000,000 foot pounds per 100 pounds of coal as a
basis, a low duty. Therefore one pound of coal would
do a duty of 700,000 foot pounds, but as the work he
was to do was but 120,000 foot pounds, it would require
but its proportion of the pound of coal, or about one-
fifth. From this figuring he reasoned that the injector
was not going to be so economical as his pump, espe-
cially when he would not consider the raising the
temperature of the feed water in the matter, because
he used a feed water heater and he considered he was
getting that heat for nothing, since otherwise he would
throw it away.—Boston Jour. Commerce.

A Sky Rocket Boiler.

At Pittsburg, April 4, the boiler of the West End
Gas Company exploded. The boiler was an upright
one and it went straight up through the roof over
Foley’s livery stable, which is three stories high, and
then over a row of frame buildings, in the rear of the
stable, and up into a lot on Steuben Street, a distance
of about 500 feet. No one was in the building when
the explosion occurred and its cause is not known,
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Where Does Light Go?

The question put where a transparent surface has
has been made translucent, as in the case of a cut,
frosted or ground surface given to glass, is applicable
tolight generally. Where does light go? What be-
comes of the darting, shooting, piercing ray ? These
questions are equally to the point, whether we accept
the theory of emission or of undulation, but particu-
larly as to the latter.

To obtain as full a comprehension of the simple ob-
ject as possible, let us, for the moment, consider that
the expression of movement of light is in a right line—
a right line only. This is an effect on the senses which
we may say we know practically. Undisturbed, so far
as we can calculate, the movement will go on indefi-
nitely and forever ; but when disturbed, we call the
manifestation deflection (bent as to course), refraction
(broken as to course, or a violent deflection), and re-
flection (doubled back as to course, or the most violent
action to which light is susceptible).

Now, if we imagine light to be a solid bar, we will
observe, on the basis of what is here advanced, that it
might perform all the movements that we are aserib-
ing to a single ray of light, and, if properly projected,
as light is, it might go on indefinitely, bending, coiling
and twisting through allcreation. But we always con-
ceive theidea of light by multiples—we speak of a ray
when we really mean a whole bundle of rays, how
many it is ever impossible to enumerate. So, continu-
ing the figure of the bar, let us fill our horizon with an
infinite quantity of bars, projected from an ever-last-
ing and ever-moving force, asthey go on bending, coil-
ing and twisting, until the sphere of our surrounding
is fi..ed and bar meets bar, each with the projee-
tion of the other, derived from the same imperial
source, and propelled by the same majestic energy.
Where do the bars go? On the light principle
they cease to be bars, as light ceases to be light
when motion becomes rest. With no means of
progress or continuance except upon each other,
we have come to the inevitable halt of the senses
over the couception of an irresistible force and an
indestructible body, for bar thus circumstanced
cannot displace bar, and with the cessation of
action the bars are no wore on the principle of
light. It is the Greek of nature meeting Greek
with the natural product of nihilism after action.
In this way light is said to be decomposed.

The same analogy may be carried into our con-
ception of sound, where two identical vibrations
neutralize each other and produce silence, and the
same with air—the same with water.

Then may we not account for the loss of light
as exhibited by the photometer in transmission,
through a mass of prisms and reflecting surfaces,
of the ground glass or the frosted globe, as per-
fectly natural ? For, in the passage, ray has met
ray and become extinct. This warfare is eternal—
it is going on everywhere. Otherwise the universe
would be all light, and primal sources would in no
way be needed to combat the everlasting tendency
to what is darkness to the senses.

Thus then we may reasonably conclude that the
loss which we experience in transmission of light
is simply a constant tendency of one ray to kill
another as nothing else can, and as the prisms and
surfaces are multiplied the loss is increased, and vice
versa. Such at least appears to be the law of the ele-
ments that are inherent in matter and of a primary
character.—J. A. Price, Amer. Gas Light Jour.

Sanitary Qualities of Watercress and Onions,

The watercress is a plant containing very sanitary
qualities. A curious characteristic of it is that, if
grown in a ferruginous stream, it absorbs into itself
five tilnes the amount of iron that any other plant does
For all an@mic constitutions it is, therefore, specially
of value. But it also contains proportions of garlic
and sulphur, of iodine and phosphates, and is a blood
purifier, while abroad it is thought a most wholesome
condiment with meat, roast or grilled. The cultivated
plant is rather more easy of digestion than the wild
one. Botanically the onion belongs to the lily family.
The odor of the vegetable, which is what makes it so
unpleasant, is due to a volatile oil, which is the same
as that in garlic, though in the onion it is wnilder and
naturally does not last so long. There are, besides,
easy ways of removing at once all unpleasantness from
the breath. A little parsley or a few grains of coffee,
or even a swallow or two of milk, if taken after eating,
proves an effective remedy. Boiled onions are the
least objectionable in regard to odor, and are as easily
digested as any. The oil in the onion passes off in the
water in which the vegetables are boiled, and if the
kettle be kept closely covered and the water changed
after they have boiled five minutes, and then again ten
minutes later, there will be no odor through the
house, and the onions will be white instead of gray, as
they so often are. Besides being rich in flesh-forming
elements, raw onions are especially good in breaking
up a heavy cold, they are also stimulating to fatigued
persons and are otherwise beneficial.
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The Teredo,

In the office of General Manager C. J. Smith, of the
Oregon Improvement Company, are a number of cans
of some poisonous compound intended to prevent the
terror of Puget Sound, the teredo, from destroying
piles or other timbers placed in the water. The stuff is
to be sent over to the sound to be tested. A number
of things have been tried to protect piles from the
teredo, such as creosote, asbestos, coal tar, castor oil,
strychnine, etc., but the only perfectly sure method for
preventing the teredo from eating up piles is to make
them of iron. Covering wooden piles with copper will
protect them as long as there is no place in the joints
of the copper where ateredo can poke his nose through,
but if once the copper gets torn it is goodby, John, to
the pile. So far the poisonous compounds used on
piles seem to have pleased the teredo much, seeming
toact as a condiment on what must be rather a mo-
notonous bill of fare, and assisting in its digestion. The
man who finds out the poison which will act as an anti-
dote to the teredo will have a good thing. It may be
that if the piles were washed with whale oil soap every
day it might keep away the teredo, or if the piles were
greased with tallow, perhaps the long, slimy, wrig-
gling pest might not be able to get its teeth into the
pile, as they would slip off. The people on the sound
can rejoice that the teredo does not go ashore and hunt
for tall timber, asif it did thelumber output of that sec-
tion would soon be 7¢. It might be that if the sawmills
on the sound would throw their sawdust into the sound
the teredo would learn to like it, and would prefer
‘‘cut feed ” to cutting up the piles themselves, and thus
some good might be accomplished.—Portland Ore-
gonian.

Wealth of the Northwest says : Not only sawmill own
ers, but all who build docks, booms, or log in the salt
waters of this coast find in the teredo an enemy who
works in the dark and one thatis as uncertain in its
movements as it is certain to be felt in some way not
profitable sooner or later. Certain localities whose
waters are salt and tributary to the Pacific Ocean are
reported as free from the ravages of this pest. Mr. J.
S. Mundy, of the Bellingham Bay Milling Company,
at Fairhaven, Washington, is on record as saying that
he has recently inspected piles at that point—under a
dock—that have been in use for six years, and did not
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find a pile entirely destroyed by teredoes, though some
were so badly eaten that it was necessary to replace
them. Cedar posts under the mill were found in a con-
dition that did not require that any of them should be
replaced. On Gray’s Harbor the statement is made
that the teredo has never done any damage. There
may be some local causes in both these places for this
healthy condition, so to speak. It is thought by some
that rough water caused by continuous winds prevents
this worm from getting in its work. Inother localities
swift currents from tides may be a preventive. At any
rate certain points seem more exposed to their destruc-
tive work than others. It may be that these worms
haunt certain localities—as fish do—and avoid others,
without any cause known to man. At Tacoma, Seattle,
Victoria, and other points on the sound the teredo has
cut docks down in a year’s time, causing heavy damage,
and in some instances loss of life. By some itis thought
that after six months a pile is unsafe, but this is an ex-
treme opinion. However, in the case of a dock that
was cut down by these worins at Seattle within a year
after it was built, this opinion is not very much out of
the way.

The Commercial News, of California, says on this
subject that “the teredo is a nuisance and expense
here, but the great Northwest coast, which tries in
many ways to prove its superiority over California, in
one respect at least carries off the palm, and that is in
teredoes. Captain Gibson, of the bark J. D. Peters,
has presented this office with the section of a pile which
was in a raft waiting to be used in the building of a
wharf at Seattle. The pile had been in the water only
thirty days, and when hauled out on the beach it was
noticed the teredo had got in its deadly work, and the
stick was, before it had ever been used, rendered worth-
less by this pest. The section referred to is about a foot
in diameter, and contains, by actual count, 212 holes
bored by this industrious woodworker. When this
log was on the beach, it is said the little pests kept up
boring, so that placing the ear near the pile it sounded
as if a sawmill was in active operation. With such an
illustration of the futility of using wood for wharves,
why is it that here and at the north some plan is
not devised by city or State authorities to make per-
manent improvements on the water front of each city ?
Docks built of stone, though the first cost is greater,
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would in a very short time be cheaper than wooden
wharves constantly needing renewal, and this section
of a pile, which is on exhibition at this office, is an ob-
ject lesson which merchants, taxpayers, and particu-
larly officials having charge of the wharves in this and
other Pacific coast cities should study.”

In the year 1884 it is said that one of the large saw-
mill companies of Puget Sound lost 50,000,000 feet of
logs that were allowed to lie in the water until the
teredo had ruined them.

So far nothing has been found to protect these piles
that is not too expensive for general use. Some one
will one day solve the problem and realize a fortune.

Treatment of Diphtheria,

Dr. Guntz, of Dresden, has had great success in the
treatment of diphtheria with bichromate of potash in
water containing carbonic acid, which he has found by
numerous experiments on animals, as well as in the
course of extensive clinical observation, to be entirely
harmless. For an adult 600 grammes (about a pint)
are ordered per diem, in which are dissolved three
centigrammes (about half a grain) of potassium bi-
chromate. The whole quantity is directed to be taken
in about half a dozen doses, regarding which it is im-
portant to observe that they must not be taken on an
empty stomach ; a little milk or gruel should therefore
be swallowed before each dose. Children, of course,
take smaller quantities, according to aze. They can
be given the medicine in a tumbler mixed with some
fruit sirup, and they do not generally object to it. At
the commencement of the disease Dr. Guntz washes
the mouth out with a 1 per cent solution of perman-
ganate of potash containing 01 per cent of thymol, or
with a corrosive sublimate solution of the strength of
1in 3,000, taking care, in the latter case, that none is
swallowed, and that the mouth is well rinsed with
water afterward. In the case of young children the
pharynx must be brushed out with the solution.
Sometimes iodoform is employed, being applied on the
tip of the finger to the affected spots. Dr. Guntz
specially remarks that potassium bichromate, though
harmless in the way described, is by no means so when
in pills, powders, or in solution in non-carbonated
water.—The Lancet.

—

RECENTLY PATENTED INVENTIONS.
Engineering.

SMOKE CONDUCTOR. — An improved
smoke conductor, patented by Mr, James R. Johnson,
of Charleston, S. C., is designed to adjust itself auto-
matically where it is coupled to the cars of a train, and
toretain its connection whether the train is'on a curved
or a straight track, the whole being arranged so that it
may beregulated fromthe cab of the locomotive. A
section of the conductor is mounted upon each car, and
one is provided for the locomotive and another for the
tender. The forwardend of the conductor enters the
smoke stack, and a valve is provided for directing the
steam and products of combustion from the locomotive
smoke stack torough the rearwardly extending conduc-
tor. In front of the smoke stack isarranged a flaring
mouthpiece opening into the stack opposite the con-
ductor, the mouthpiece serving to gather air as the train
moves forward, and assist in propelling the sparks, gae
and steam through the conductor.

AsH PAN FOorR ORE RoASTING
FURNACES.—Mr. Simon B. Dexter, of Glendale, Mon-
tana, has recently patented an ash pan for ore roasting
furnaces, especially those described in a former patent
by the same inventor. The ash pan is provided with a
water discharge pipe and arranged in connection with
the water grate 8o as to receive the cooling water dis-
charged by the grate and convey it, together with the
ashes, to the discharge pipe leading away from the
furnace.

PORTABLE SELF-RAISING LADDER.—
Mr. Benjamin H. Burling, of Fort Ann, N. Y., has
recently patented a portable self-raising ladder, which
is readily placed in position for use. It is provided
with an auxiliary ladder at the upper end, which may
be used as an extension of the main ladder, or as a
platform or fire escape, which may be projected hori-
zontally into the windows of the upper stories of a
building. The lower portions of the side pieces of the
main ladder are thickened and provided with tubes,
two on either side of the ladder, for conveying hot or
cold water or steam for extinguishing fires, The ladder
is supported upon a vehicle furnished with a tongue at
either end, so that it may be drawn in either direction
without the necessity of turning it around.

Railway Appliances.

AUTOMATIC RAILWAY S16NAL.—Calvin
W. Wilhelm, Mauch Chunk, Pa. This signal is set
and locked by means of a lever depressed by the
wheels of a train and actuating a series of locking
levers and latches, the semaphore being released by the
closing of an electric circait as the train proceeds.
The electrical parts are so arranged that one battery at
each station operates two magnets ; and a train may be
signaled a block and a half to therear.

SAFETY ATTACHMENT FOR RAILWAY
Cars.—Robert M. Smith, Cherokee, Jowa. This is a
support or platform alapted for attachment to the end
of a car adjacent to the coupling device, whereby the
cars may be coupled or uncoupled by a trainman with-
out exposing himself to injury. A further safeguard
is also provided to prevent the train hand from being
jolted from the platform.

Mechanical.

A MACHINE FOR LAYING AND SPOOLING
WIRE, patented by Messrs. G.B. Johnson and J.O.
Hill, of Princeton, Kan., is designed for use with any
variety of wire, or other material usually wound in
coils, but it is especially adapted to be used in handling
barbed wire fencing, the machine being constructed so
that the wire may be laid and stretched at one opera-
tion. The frame carrying the wire-winding mechanism
is mounted on wheels; a shaft journaled in the frame
carries a spool containing the wire, and a rod pivoted to
the rear end of the frame carries at its free end a guide
roll to guide the wire to the spool. The machine has
all the necessary adjustments to adapt it to the use for
which it is intended.

DYEING MACHINE. — Mr. Joseph Hus-
song, of Camden, N.J., has recently patented a new
dyeing machine. This machine is provided with a vat
furnished with a cage supported by bell crank levers,
the levers being connected by links and arranged to
receive oscillatory motion from a rock shaft, the motion
of the bell crank levers being made variable by placing
the connecting rod in different notches of the arm of the
rock shaft.

CHECK PUNCH.—Mr. George L. Banks,
of Fall River, Kansas, has patented a check punch
which will perforate a check with figures representing
the amount of its face value. The device is provided
with a series of figure punches mounted in a frame
and capable of being brought to the same point before
being operated, a registering and indicating device
being provided for bringing the punches into the
proper position for use. A pair of feed rollers is em-
ployed to move the check forward one space for each
figure punched, the lower roller of the pair being
mounted on a shaft operated by a pawl and ratchet
connected with the punching key or lever,

AN IMPROVED GRINDING MILL for
gradually reducing grain to different degrees of fineness
for flour and feed has been patented by Mr. Le Grand
D. Harding, of Colfax, Washington. In this mill one of
the grinding rollers has in its periphery an annular
recess to which is fitted the annular projecting portion
of a second roller, the two rollers running in frictional
contact with each other, or with the grain passing be-
tween them. The rollers are made hollow from the
center to the ends, to receive spouts for conveying
away any dust that may be discharged from the ends of
therollers. The grain is fed to the rollers by a feed
roll working in a hopper located above the rolls. The
rolls being made hollow in the manner described, af-
ford a ready escape for any heat that may be generated
in grirding, and by driving one roller by frictionual
contact with the other, an economy in power is secured.

Agricultural,

PoraTo D1GGER.—Mr. John Franklyn
Fowler, of Brooklyn, N. Y., has patented a potato
digger, formed of a beam to which is attached a U-
shaped hanger carrying a plow or point adapted to pass
under the hill of potatoes, and provided along its rear
edge with a series of divergent fingers or rods project=
ing upwardly and rearwardly, so that as the potatoes
and the earth are raised together by the point as the
implement is drawn forward, the potatocs are crowded

over the rods or fingers, when the earth falls through
and the potatoes are discharged over the rear extremi-
ties of the fingers upon the ground.

Miscellaneous.

WATER TRouGH.—Bernhard Koeppe,
Kearney, Neb. This invention relates to an improved
trough for watering stock, fowls, etc., and provides a
device to be connected to the water supply to control
the inflow of water, so that the desired height of water
in the trongh will be uniformly maintained by the auto-
matic action of the controlling mechanism.

TRruss PAD.—Joseph Garcia, Paterson,
N.J. This invention provides a pad which may be
conveniently filled with a liquid or with air as often as
desired, while the interior of the pad may be effectually
and thoroughly cleaned when necessary.

A NEW SERVICE AND CAsH CHECK,
patented by Mr. Geo. D. Smith, of New York City, is
especially designed for use in restaurahts where it
is the rule for waiters to collect from the guestsor
patrons the value of the food served. His invention is
designed to assure to the proprietor full returns for the
value of the food served, and to prevent collusion be-
tween the employes and patrons, without offense to
either, and to secure a more satisfactory service. The
check is provided with a series of numerals indicating
successively higher values of food served, and provided
with a series of dots or marks opposite each of the
numerals, 80 that like orders of the same value may be
registered by punching out successively the dots or
marks of the series opposite the corresponding num-
erals of the check.

NEW BOOKS AND PUBLICATIONS.

DIE DECORATIVE KUNST-STICKEREL
I. Aufnaeh Arbeit. By Frieda Lip-
perheide. Berlin. 1890. Franz Lip-
perheide.

The first part of ** Artistic Embroidery ** deals princi-
pally with cut-out figures or patterns attached by
stitches or other means on the cloth., The handsomely
illustrated book gives full instructions for making such
artistic embroidery, and also gives description and illus-
trations of the tools necessary for the work. The book
contains besides the text a number of colored plates
and wood engravings 1llustrating beautiful designs of
embroidered covers, curtains, chairs, etc , copied from
original designs of the Spanish, German, Italian, and
French schools of the fifteenth, sixteenth, and seven-
teenth centuries. The book, although primarily in-
tended for the use of ladies doing handiwork, will no
doubt be welcomed in many shops, factories, etc.,
requiring artistic designs for embellishing the goods
manufactured,

The Charter Gas Engine Co., of Ster-
ling, 1l publishes a pamphlet giving a large number
of letters of recent date, from users of their machines,
testifying to their efficiency and economy. They are
used for every variety of work, from printing presses to
grain elevators, and are designed to be perfectly safe,
compact and trustworthy, while working with great
economy. The engine uses gasoline direct from a tank,
and has an automatic governor whereby only as much
gasoline is used as required to do tkhe work.

© 1891 SCIENTIFIC AMERICAN, INC.

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. Cust $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.

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

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

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

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

. 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.

. Sketch of a sixteen story office building to be

erected at Chicago. Cost $750,000.

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

Recently erected English houses.
spective views.

Miscellaneous contents: HowYo 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 building purposes.
—An improved sanitary 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.
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11. Plans and per-
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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 Modern Architectural 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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For Sale—New and second hand iron-working ma-
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J,
Barrel, Keg, and Hogshead Machinery. See adv.p.189.
For best hoisting engine. J.S.Mundy, Newark, N.J.
Consulting engineer, mechanical drawing and design-
ing. H. 8. De Forest, 126A Liberty St., New York.
Best Ice and Refrigerating Machines made by David
Boyle, Chicago, 1ll. 155 machines in satisfactory use.
The Improved Hydraulic Jacks; Punches, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.
Engineers, firemen, machinists, send for circular of
¢ Zwicker’s Instructor.” Geo. A. Zeller, 8t. Louis, Mo.
Screw machines, milling machines, and drill presses.
The Garvin Mach. Co., Laight and Canal Sts., New York.
Beach’s Improved Pat. Thread Cutting and Diamond
Point Lathe Tool. Billings & Spencer Co., Hartford, Ct.
‘“How to Keep Boilers Clean.” Send your address
for free 96 p. book. Jas.C. Hotechkiss, 120 Liberty St., N. Y.
Split Pulleys at low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker St., Philadelphia, Pa.
Guild & Garrison, Brooklyn, N. Y., manufacture

steam pumps, vacuum pumps, vacuum apparatus, air
pumps. acid blowers, fllter press pumps, etc.

For low prices on Iron Pipe, Valves, Gates, Fittings,
Iron and Brass Castings, and Plumbers’ Supplies, write
A. & W. 8. Carr Co., 138 and 140 Centre St., New York.

The best book for electricians and beginners in elec-
tricity is ** Experimental Science,” by Geo. M. Hopkins.
By mail, $4; Munn & Co., publishers, 31 Broadway, N.Y.

¥ Send fornew 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 (?age 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 regly to all either by letter
or in this department, each must take his turn.

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

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

price.

Minerals serrt for examination should be distinctly
marked or labeled.

(2976) A. C. asks: 1. Is an iron casting
containing from 40 to 60 per cent of steel (or vice versa)
of any comnmercial value as scrap? A. Yes. 2. 1Is it
possible to decarbonize foundry irons by the Bessemer
or any other procese ? If not, why ? A, Yes; but they
may not be well adapted for it, as not being pure enough,
etc. 3. Why will steel scrap produce slag ina cupola
and not in a covered crucible ? A, In the cupola it is
mixed with the ashes of the coal, which have to be
slagged off, and it also needs slag to protect it from
oxidation. In a covered crucible there is no impurity
to be disposed of, and the steel is protected from oxi-
dation. 4. In thc manufacture of steel car wheels are
the wheels cast from new steel, made in a converter ?
A. Casting direct from a converter has had very little
success hitherto, n account of blowhol-s in the metal.
5. Is not the presence of blowholes in steel castings
due more to the lack of pressure on the castings rather
than to impurities in the metal ? A. Blowholes aredue
to the low degree of fluidity of melted steel, and only to
a limited extent to impurities. 6. What work is there
on the manufacture of steel castings that you could re-
commend as being thoroughly up to the times? A. We
highly recommend our SUPPLEMENT, No. 692, as well
as many others t be found indexed in our new cata-
logue of SUPPLEMENTS. Also Howe’s “ Metallurgy of
Stcel,” $10 by mail.

977 J. N. H. asks: 1. In what ratio
is the time 1n which no carrent is passing to the time
in which a’current is passing in an alternating current
A. The time when no current is passing 18 almost zero.
As the current rises and falls, and changing in direction
rises again, the zero phase is indefinitely short in dura-
tion. The full discussion is quite complicated. 2. How
can the lines of force about a certain magnet be calcu-
lated ? A. By determining the adhesion of an arma-
ture, or by determining the E. M. F\. produced by cut-
ting the lines with a coil of given size, or by producing
the Jines and determining the E. M. F. produced ina
coil of known size. 3. What is meant by the “torque *
of an armature ? A. The turning moment or couple,
the product of the pull upon the armature by its effec-
tive radius tending to produce rotation. 4. What is a
** cushion tire ** on a bicycle ? A. A hollow tire, giving
greater extent of cushioning than the ordinary solid
rubber tire..

(R978) C. H. asks : 1. What kind of bat-
tery would be most satisfactory and economical to run
a motor to furnish 14 horse power ? A. Probably a
Bunsen battery is the best for yoar purpose. You will
find it a troublesome and expensive power. 2. How
many cells would be required  A. Enough to give 373
watts through zero external resistance, say 24 one quart
cells. 3. How long would they furnish the required
current at one charging ? A. With ordinary use they
will work for 50 or 60 hours with one full charge and an
additional renewal of the bichromate solution. 4. What
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makes the bones of canned salmon so soft and brittle #
A. The canning process, and action of the ingredients.

(2979) N. E. C. asks: What is the differ-
ence between air pressure at sea level and one, two,
three, four and five thousand feet elevation respectively ?
And,what the difference in the volume of air at sea level
and the above elevations ? A. Taking the height at sea
level as 80 inches, at 5,000 feet it is 24"773: at 10,000 feet,
20459 3 at 15,000 feet, 16'896: at 3 miles, 16°361; at 6
miles, 8'923; at 9 miles, 4°866; at 15 miles, 1'448. As a
rough approximation, allow one inch to one thousand
feet. The volume of the air isin inverse ratio to the
height of the barometer.

(2980) A. F. asks (1) if there is anything
hecan puton boots and shoes to make them water-
proof? A. Beef tallow 4 ounces, resin 1 ounce, bees-
wax 1 ounce, melt together and add an equal quantity
of neat’s foot oil. Rub in while warming the shoe at a
fire. 2. How can I take spots out of clothes, black
worsted. Itis alightish spot, and I think it is grease.
A. Use benzine, applying in a ring around the spot and
finally to the spot itself. 3. How can I make cloth
waterproof ? A. Melt in paraffin wax with a hot iron.
4. I have a scar on my chin; how can I takeitoff ? A.
It is probably impossible to remove completely; con-
sult a physician.

(2981) H. A. 8. asks what the boiling
point is for oils of spruce (Abdies nigra) and tamarack
(Lariz Americana). A. The specific gravity of these
oils varies from 0850 to 0°880; they boil from 300° to
320° Fah., are very slightly soluble in water, sparingly
in alcohol, readily in ether.

(2982) M. F. asks how to transferlitho-
graphs to glass. A. Varnish the glass with dammar
varnish or Canada balsam. When dry, soak the picture
in water for some hours. When the glass is nearly dry,
smoothly press the wet picture upon it, being careful to
exclude all air bubbles. When all 18 dry, rub off the
paper with the wet finger, dry, and revarnish.

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 ptactice on both continents, and to pvssess 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 ]1ow, in ac ordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

April 14, 1891.
AND EACH BEARING THAT DATE.

[Seenoteat end of list about copies of these patents.]

Adjustable bracket, Nacke & Brinkmann....
Flre alarm,

o000
Alarm. See Burglar alarm.
Animal trap, Murphy & Len

Animal trap, F. Wa rner
Annunciator, heat, A. Reinemann
Arm, artificial, T. éparham

Armature, L. C. Atwood........... 450.552
Automatic lubricator. C. A. Pierce . 450,421
Axle, car, L. Hall, Jr.............. 450,230
Axle lubricator, C. W. Brewer 450,135
Axle nut, vehicle, J. Hansen.. . 450,311
Bahy jumper, R. Billeaux.. .. 450.394
Badge, campaign, H. Philiips . 450,54
Baling press. W. H. Howard.. 450585
aling press, J. M, Sanders . 450,

lanJO. C. A. Woodhull..

See Car draw bar.
arrel hooping machine, W
arrel washing machine, M.
ather’s apphauce. F. W. Ost
atteries, é»o ell for galvanic. W. Burnley... 450,354
attery. e Galvamc battery.

Bedstead, wardrobe, N. G. Augier....
Bell, W. A. Luttgen............
Bell and indicator, electric cal
Bell, door, Allen & Goulden
Bin. See Coal or grain bin,
lacking case, J. M. Wheeler..
lind pulley, Venetian, J. G. W
lind, window, G. W. Morstatt.

. H. Potter..
G ottfrled

oard. See Ironing board.
Bobbin or spool, J. L. Cheuey. 450,218
Boiler cleaning compouud. 450,232

Bolting machine, O.

Book and tally sheet. poll. H. M. Geiger

BOOKs, etc., apparatus for marblelzlug or orna-
menting, Zichtl & Br 5

Boring and mortising lmplement. C. Reed

Bottle stopper, W. P, Bonwick. . ¥
Xo ock box. Folding box. Letter box.
Paper box. Signal box. Stuﬂing box.

Bracket. See Adjustable bracket.

Brake. ee Car brake. Locomotive driver

rake.
rick or tile machine, J. C. Titus..
ridge wall. tubular, J. R. Wa sh 5
rush, hlacklulz. R. L. St 5
p dish and brush holder for scrub, C.

mlt

Burglar alarm, C. R. Canterbury..
Butter extractor, centrifugal, A. ‘Wahlin
Butter, manufacturing, G. H. Hamnck
Butter tub, G. Smith

Button, K. E. Williams.
Button, loop. G, Heuser
Cabinet, for holding time cards, ete.
Cabinet, office, J. W. See
Cable covering machine, J. D. Blshop

Cable covering press. C. H. Matchett.
Cake turner, R. W. Steph 50,
Camera, Blair & Crowell 450214

Can capping machine, J 450,216
Can filling apparatus, M 450,467
Candle holder,M.V. Woncher..... 450,217
Cane and table, comhlned. 0. N Kuhl 450,603
Car brake, automatic, A. J. Rosentre 450,300
Cur, cattle, F. E. Canda.. 450.504
Car’ coup F. Anger: 450,348
Car coup! E. Askew 450,1
Car coupling. R. Chandle: 450,217
Car coup E. C. 450.57f
Car conpli . Green.. 450,
Car coupling, J. E. Kauﬂ'e 450,238
Car coupling, Murphy 450,180
Car coupling. Thomas & thtlejoh 450,537
Car coupling, J. Simms................ .539
Car door, freuzht or graln. G. C. Dougherty 450,559
Car door, grain, C. A. Schroyer........ ... . 450,430
Car draw bar, J. M. Maxwell..... 450,247

Car, electric motor. F.
Car, stock, G. D. Bu rton
Car, vestibule, H, Tan

Cars, fender or sufety attachment for electric or

other, D. Hines..............cc.coveiien oens .. 450.460
Cars, safety gate for street, F. C. Cash. . 450,556
Cars, switch device for street, J. Young . 450,549
Carriage, child’s folding, F. Bornemann.. 450,362
Cartridee filler, D. T. Llewellyn....... 450.445
Cartridge, paper shell. J. Gardner 454

Case. See Blackmg case.
Shipping cas
Cash drawer and recorder. P. Westphal..so..vy.... 450,439

Cigar case. Clock case.

Cash register, H. COOK......c..cceuuree
Cash register and indicator, H. Cook........
Cash register and indicater, Manko & Paine
Cattle guard. C. O. Davidson...
Celling, metallic, J. R. Wilson.,
Chamfers, producing, J. L. Dalo
Chart holder, C. H. Congdon..
Chimney thimble, C. F. Green
Cigar case, A. H. Hieatzman
Circuit closer, W. C. Johnston,
Clamp. See Joeweler’s clamp.
Clasp. See Shoe clasp.
Cleaner. See Grain cleaner.
Clock case, H. 8. Prentiss. .
Coal or grain bin. W. :
Cock box, stop, E. P. H. Capr
Coffee or tea pot, F. D. Wheelw!
Collar fastener, horse. J. Thielen..
Comb. See Curry comb.

Combination lock, S. K eymouth.. . 450,207
Composition of matter. W. W. Dunnett . 450,
Compound engine, A Pltk D...... 450,374
Copying press, L. Ehrlich........ . 450,563

Corn crib and granary. portable. C.1. Cook et al . 450,506
Corn crib, portable, Cook & Britton... ..

Corn popper, H. B. Yaryan..... 5 . 450.279
Corner strap, M. E. McMaster.. .. 450,472
Cotton gins, roll box for, Fraser & Stewart . . 229
Cotton scraper and. chopper, combined, C. " 450480
................................... X

appel..

Cou llng See "Car cou ling. Hose couplln

diator coupiing. hill' coupling. Vehlce

reach coupling.

Crunishlng and pulverizing machine, W. H. How-
Cultivator and thinner, cotton, L. Studer.
Cultivator, garden, C. 8. Norcross.........
Cultivator, harrow, and seeder, C. C. Hair
Curry comb, J. Du Shane. ..
Curve scriber, W, Gardner...
Cut out, multiple fuse, A. W. Jones
Cutter. See Metal cutter.
Deodorizing compound, I Lintz

Desk, adjustable folding, JH. Fry X
Door check, H. A. J. Rieckert..... . 450,496
Door hanger, C. W. Bullard.... . 450,352
Door spring, Harvey & Root 450,

Dress skirt gauge, C. H. Trott
Drill. See Grain drill. Seed dr
Dry kiln for malting, J. Kam
Dumb waiter, T. Coldwell..
Dust collector, C. \W. Coopel
DNust collector, O. M. Morse
Dust collector, D.
Egg poacher, J.
Electric cable holder, J.
Ele((:)t;ic lighting, making fllaments

(3 o0 B0 ooAnOaADC OG0
Electric machine, dynamo, W. F. Collin

. 450,304
. 450,219
Electnc motor, pulsating current. C. J V an De-

Whlpp ..................................... . 450,441
Electric signal R. H. Gruschow . . 450,458
Electric switch, Adam & Kua K.... . 450.551
Electric wire connection, E. J Gatley . 450,58
Electric wire support, Lieb & Lavens Q.0 460.587
Electncal distribution, system of, C. J. Van' De- 50541

.............................................. X
Electro maznetlc reclprocatlng engine, C. J Va 3

Elevator. C R. Pratt..
Engine. See Compound engine, * Electro mag-
netic reciprocating engine. (Gas engine.
Engine operating mechanism, steam, S. H. Pitkin
Engines, machine for boring the cylinders of
steam, G. H. Cor|
Engines, ‘machine t‘or finishing side flanges of
cylinders of steam_G. H. Corliss
Engines, machine for ﬂmshmtz the ends of cylin-
ders of steam. G. H. Corlis8... ........c.cevuuu...
Euzmes. treat.lng the cylluders of steam, G. H.

orli:
Eraser, luk. W. H. Robinson.
Exercising apparatus, neck, T.
Explosives. apparatus for making dope

Schrader........oceeeeuesnens 450,591
Extractor. See Butter extrac
Fan, rotary, R. Godeffroy.. 450,148
Fare registering apparatus. Deneker & 50,
Faucet, registering beer. J. A. Durnbauzh 450,561
feed regulator and register W 450,298
Feed water purifier, H. Warde 450,437

Fence post, C. H. Gersch.
Fence weaving machine,
Fertilizer distributer, Cook & Patric

Fertilizer distributer, J. R. McCord. 450,598
Fertilizer, phosphatic. 450,631
Filter, Duvis & Ri . 450,223
Filter, H. Warden 450,21
Filter, water, Dav 1s'& Riddell. . 450,

Filters, recarbonizer for, W. W. Whiddit. .
Fire alarm and telephoue system, S. W. Ludlow.

50,245,
Fire exti ish

FOL Kreitz & Rosen
Fire‘ extlmzulshlng System, automatlc. xndév‘iéé;
oT.,

450,466
450,161

s autc

Fire proteetor. W F.Bean et al.. . 450,595
Fire cprinkler, automatie, J¢ ¥, Byers . 450,574
Fish harvester, R. Yoakum . 450,

Fish hook, J. M. Munn ...... . 450317
kish preserve dam, 8. McElroy. . 450,490
Float, C. Frattini...ce..cooeiveeeieiee.e . 450,

Flower stand, foldmg.(} A, Glbford . 450,146
Flush ing tanks siphon for, H. P. Co, pe . 450,557
Folding box, 8. L. Saunders................ . 450,194
Fumigating compound, Morris & Chenever 450,5

Furnace grate, Z. F. Bryant......
Gauge. See Dress skirt gauge.
Galvanic battery, W. A. Crowdus....
Game apparatus, E. S. Boyntou
Gas engine, J. Fieldin,

Gate See Railway gate.

Gate A.W Graham..
Gearing, frictional, G. W. Souile. .. ... .. .er

Swinging gate.

Generstor. See Steam zenerator.

Glove, catcher’s, E. H. Decker..... 450,
Governor for steam engmesh haft.. 450,249
Governor. steam engine, J. Harrold 450,151
Grain binder, A, E. Woodhouse. 450,346
Grain cleaner, F. M. Shaw. 450,198
Grain drill, A. L. & D. L 450,478
Grain meter, C. S. Begg 450,213
Grate, W.E, Kelly.... 450,315
Grindstone attachment, 480,191
Grooving machine attach 463

G. A.
Guard. See Cattle gnard. Snow guard.
Gun barrels, fastening device for, G. W Cilley

Gun sight. W. L. Marble ........... 450,469
Gun sight, adjustable, W. L. Marble. 450,468
Gun tool, C. & C. E. Tomlinson. . . 450,
Gymnastic live ball. T. Peterson. 450,185
Hame attachment, W. B. Abrams. . 450,

Hanger. See Door hauger.

Harness, J. H. Bradshaw............
Harvester attachment, J. K. Beehler
Harvester, corn. A. A. Lundy..
Harvester, cotton, J. A. House
Harvester, stalk fodder, H, F. I,ongworth..
Harvesters. tension device for self-binding. M. 8.

Bro
Hat blockmﬂ machine, W. H. Plttllla
Hat fastener, W. H. Thomp:
Hitching device, F, Sweetland
Hoisting machine, J. L. Dean
Holder. See Candle holder. Chart. holder. Elec~
tric cable holder. Paper holder. Tool and
work holder. Umbrella holder.
Hook. See Fish
Hoouk, H. H. McLean........ ........
Hops, apparatus for extracting, J. Schneider
Horses, foot rasp for, G. Tompkins
Horseshoe machine, J. E. Bucklin..
Horseshoe making machine, Z. V.
Hose coupling, L. Ott i
Hose nozzle and coupling, reversible, A. B. Foans
Hot air register attachment. J. Segal. . 4
Hub and uxle, vehicle, I. M. Warner
Ice creeper, R. A. Camp
Ice freezlnn machine, C
Injector, J. Trix.
stan&. fountai

satch, J. W, Hansen...... cosene
.atch, H. E Raussell, Jr...

Latch stop, Burgess & Vouzh
sateh stop, T. Ly

n
Leggin, E. Christensen..
Letter box, A. T. Sinclaire.
Letter box, house door, B
Level.spirit, H. Green
Lifter. See Plate or p
Lighting apparat us, J. T. Sch olte
Limb, artificial, F. W. N ubert
Liquids, clarlfymg. C. Liesenbe;
Lock. eee Combination lock.

loc
Lock. Crady 450,220
Lock, Ii. E. Ruj 450.341
[Locomotive driver bral 212
Locomotives, traction device for, S. Runser. 450,532
Loom shuttle, H. P. Briggs........cooooe covennn.t. 450,654
Lubricator. See Automatic lubricator. Axle

lubricator. Pulley lubricator.

Lubricator, G. C. Pyle

Mail pouch, P. Lrosson

Mask, face, B. K. Lamb..

Match making lmachine, €. J. Donneily.......0 ...
Measuring electric currents, mstrument for,

H. H. Cunynghame etal.................... 000 450,221
Measuring vessel, C. W. Proctor... 450,494
Measuring vessel. liquid, D. K. Wolﬂ' 450,
Metal bending machine. R. Lave 450,241
Metal cutter and punch, W. Smit . 450,59
Metal lang ing machine, R. [.avery ... 490,240
Metal plates. table for conveying and cooling. H. e
MeLal rods or bars, makinn rolled, Large &

DO A e T e ere e 50,330
Metal scnuring machine, E. O. GosS.. ..ce.euue.... 450,456
Meter. See Gram meter.

Meter, W. T. K'0X..ce..0000e 0000CH eos secesenrennaas.. 450567
Mill. See Ore mlll.

Motor. See Klectric motor.

Mowing and reapiug mnohme, E. Webster......... 450,546
Mower. lawn, C. A. e e e 50,668
Movglnz machines, cuttmg mechanism for, W. F. 15049
Musical instrument, mechamcnl BE. Schillin 450.25
Necktie fastener, J. Metz. 450,
Nippers, cutting, Marsh & 450,174
Nut lock, J. C. Richardson 450,317
Odometer, Reinhold & Sl 450,
Opera glasses, J. Green 450,
Ore concentrator, Youn, 450,280
Ore mill, C. 8. Jones.. 450.2:

Ozone water, preparing,
Packing, balanced slide valve, W. S. Rq
Packing, metallic piston, N. Plaum
Pail and lunch basket, combined dinner, W. Poy-
Der ...........

Pail making machme. H. J. Medhery....
Paper box covering machine, M. F. Wllsou.
Paper box, re-enforced, 8. T. Achor.........
Paper cutting machine, gulllotme. L U. Gill.
Paper holder and cutter, roll, A.
Paper, letter, A. R. Baker
Pen, drawing. C. T. leayson
Pen, fountain, L. A. Shattuck.
Pencil sharpener, 1. E. 'I‘ullman
Pendulum bob, supplemental

Phosphate, ammoniated, J. Ree8e. .................
Photograph negatives, devlce for lifting, C. H.

S ‘Prentiss.

Photographic cabinet, C. Quartley

Piano action, A. H. Hastings 450.572
" Pipe. See Sewer pipe._ Sheet metal pi p
Plaster casts, maklmz. L. Enr cht «ieeees...450,287, 450,288
Plater or pie lifter. . Sw D AT, 450,477
Plates, machlne for cuttlnpz holes in, F. Schoﬂ’ . 450,428
ow, o) L n000000 CoaERENAO0n00aa0 ROSEODOD 450,281
128
Poke. animal, .J. F. Phillips 450,525
Pole. peg, T. Peterson.... 450,187
Police baton, C. Schwend.. ,258
Post. See Fence post.
Pot. See Coffee or tea pot. .
Potters’ pins, machine for cutting, J. H. Mount- 50179
............................................... 5
Press See Baling press, Cable covering press.
Copying press. Printing press.
Printing cylinders, pantograph machine for trac-
ing designs upon.J Hope. Jr. 450,156
Printing press, J. M. Jones. 450,.368
Printing press, chromatic 450,369
Propeller, Marsh & Truss . 450,417

Protector. See Fire protec
Pruning implement, A. L. Schollhorn.
Pulley lubricator, loos H. L. Miller

Pump, G. A. Smith 5
Pump, K. Zickwo
Pump, centrifuga

. 450.342

:g

force. ‘Nicholas & Turne

Punﬁ) double-acting suction and force. A. J
opkins 500 450.461
Pump, surf power, H. E. ‘Thomas. . X
Pumps, apparatus for cooling and luhrlcatlug the
working parts of, C. G. Mayer..... 450,517
Pumps, valve for air, J. Herrold. ... 450.162
Punch, paper A.B. Dick... ........ ceeecenecnes oo 450,224

Rack. See S8afety rack.
Radiator coupling, Krttredze & Hogan..
Radiator support, M. W. Baily ........
Rail and its fastening, girder. W C. Wood......
Ra|lRlcgunectlon with supplementa] wire, C. A
ObINSOD .. vvureirnseiennanns
Railway, electric. R. M. Hunter .
Railway gate, O. W. Johnson ...
Rallway motor system, reciprocating electric, C.

- Van Depoele.........coc. ceevieniiiiiiiiiin., 50,542
450.
450,329
Railway tie, E. Dietr ch ............. 450,145
Railway tie, metallic, I. I.. Blakeslee 450,132
Railway tie, metallic. H. D. Dacher. 450,601
Railway tie, metallic. E. Saunders... 450.498
Railway trolley, electric, A. 8. Hickley.. . 450,163
Railway wire support, electric, C. A. Liel . 450,164
Railways, electric switch for electric, F. ns-
flel 172, 450,173
Rat trap, T. Merrell . 450,176
Refrigerating valve
ington .. 450,675
,Iemster "See Cash r
Regulator. See Feed rezulator
Rheotome, G. E. Pragnell... . 450,319
Roller. See Land roller.
R ule, telescopie, J. A. Cook..
Safety rack, Mcllhenny & Davison
Sand moulding machine, T. Mistelsk

bangpaipermg and frlezmg machine, combmed L.

.............. ba00 oo 450,337
ash fastener, J. Wander 450,344
avings bank, pocket, F'. H. Brown.. 450.216

awsmithing machine, N. W. Mortori.. 5
caffold support, adjustable, J. J. Hammer........ 450,570
Screen. See Window screen.
crew beading machine, Southard & Smith..
eed drill, N, J. Johnson
Sewer pipe makluz machine, T. C. Hargrave.
ewing machine, A. 8. Dinsinore......
Shafts, vehicles, H. H. Lockwood. ..
Sheaf gatherer, O. P. & M. T. Brinker.
Sheet metal 8lpe. Davu:lson & Flender..
Shelving, J
Ship. D. Brace, Jr
Shipping case, E. M. Thompson
hoe, F. D. Smith............
Shoe clasp, J. J. Unbehend.
Shoe tastenmz. (l} S. Webher

Shovel. D. A. Daly..............

Signal. See Electric signal,

Signal box, non-interference, W. H. Kirnan....... 450,
Signal system, light, Noyes & Eaton g
Signaling apparatus, train, H. R. Mason. 450.333't0 450335
Skelp mills, ete., feeding device for, T. J. Price... 450.423
Slate picking mechanism, K. B. Coxe............... 450,

Snow guard, 'I. O’GAra.....ccceveveecnns
Snow plow, rotary, J. W. Haughawout
8older rings. machine for cutting and forming

sheet, J. G. Hodgson
Sole edge trimming mac!

Spectacles or eye;

ohrk 5
Insu ation of armatures for dynamo Spring. See Door spring. Watcsh case spring.
chines, R. Eickemeyer 366 | Sprinkler. See Fire sprinkler.
Insu ator, Lieb & Lavens 450,294 | Spur, D. Hutt . 450512
Iusulator, electric wire, X Stalk stripper, 450,445

Iron, stone, etc.,

compos ion for treat
mith..

Jeweler's clamp, E. N. Parker,
Jeweler’s stock, G. E. A. Knight.
Key. H. E. Russell, Jr ...
Key fastener,J. Ford .

Kettle and steamer. sectlonal odorless, C. 8. Dun-

.................... . 40,328
Kettle cover, 0. Harmon
Kiln, See Dry
Knife sharpener. C. K. Bradford.............ccevuu

Knitting machine, circular, J H Hmchhﬂ'e
Lamp, F. 8. Dellenbaugh
Lamp extinguisher, A. G. Hov!

Lamp lighting mechanism, W. D 'Doremus. .
Land roller. N.dJ. Johnson...
Lantern, tubvlar, Ly Fe BOtta. croverscre-corepnqpores 450,444
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Stand. See Fiower stand.
Starch, continuous automatic machine for the

manufacture of, J. A, OStenberg................ 450,492
Steam generator or eva porator. G. W. Baird 450,361
Steam trap, J. H. Fog: 0000000 . 450,453
Steam trap, Leith & Hampton 450,415
Stilts, L. C. JOMNSON......ccceetieiiannnenniecnnnanes 450,357
Stopper. See Bottle stopper.

tove, gas, W. 8. Wright.... ... ceeesessenenaeeras... 450,278
tove or lamp, o1l, W. H. Wilder............. B0000a0 50,547

trap. See Corner strap

tufing box, C. G. Mayer............ ... BO000000 000 450,518
Surgical instrument, C H. Truax 450,266
winglnz ate, C. Z. Husel....ooeeeuiiiiiiiisiniiiens

witch Electric switch. ‘Raiiway switch

M'ack blank, staple, W.1. Ludlow. 450,246
Telegraph, printing, P. H. Fisk.... 228
Telegraph Telay, R. O, WiCKB.vsosoessssrssssrrssrres 450,213
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Telephone support, receiving, W. N. Marcus
Telephones, auxiliary mouth piece for,
Marcus..
Tentering or

motion device for, L. Hollmgworth
Thermostat. W. k", Singer..
Thill ccupling, W. C. Moler
Thrashing machine conveyer, T. F. Phipps
Thrashing machines, grain elevating apparatus
for, E. H. Reynolcs........ ceesceessnarans
Tie. See Railway tie.
Tie DlaLe and rail clip, combination, C. C. Wren-

Pnne call electric, R. Varley, Jr
Time lock, P. F. King.......
Tobacco prize, J. H Crow
Toilet comb, E. Lawson.. .
Tool and holder, combmauon. Buck & Konlgslow
Tool and work holder, eccentric, A. Johnson...... 450,
Toy, Ac Pugsley.....c.c. civieiiienriianiennnns
Toy animal, G. Scheler.......

1oy detonator, H. H. Wesler.. 450,345
Toy parachute, W. k. hleharty . 450565
Traction wheel, G. R. Duval...........c.cvvvunen ool 450,484
Transporting receptacle. Roegers & Hofman.

50,320, 450,321
Trap. See Animal trap Rat trap. Steam trap.
'I‘rolley guide, W. E. Jackson, Jr..
Trolley device, A. Paimros......

Trolley wire support, C. A. Lieb
Trolley wires, non-sparking clamp for,
Trough. See Watering trough.
Truck, car, M. G. Hubbard...
Truck, car, C. W. Hunt.
Trunk, J. Schmadel
Trunks combined caster and spring corner P 0-
tector for S. 8. Arnold..

Truss, S. R. Ny

Tub. ' See Butier tub.
Tubing, socket tip torﬂe:gbhe. A. Caldwell

Twisting machine, A 450.1'37
Typewriting machine, J. W. Schuc 11,156
Typewriting machine, J. H. Schulte.. 450, 592

Typewriting machine, Yost & Merritt
Typewriting machines, type cleaning
for, W. B. Northrop..........
Umbrella holder. J. C. Garro!
Valve, k. J. Ferrell ............
Valve, balanced slide, H. Moon .
Yalve boxes of cylinders of steam engines, ma-
chine tor boring the, G. H. Corliss..............
Valve boxes of steamn engine cylinders, muchme
for tinishing the ends of, G. H. Corliss..
Valve boxes of steam engines, machine for ﬂttmﬁz
the exhaust, G. H. C
Valve, fliter manipulating, J. A. Bowden
YValve for air brakes, brake, H. R. Mason .
Valve, straight-way, E. Lunkenheimer.... ... .....
‘Vaporized solvents, recovermg, whnmg & Law-
rence
Varnish, E. N. Todd..
Vaultmg nhorse, T. Peterson.
Vehicle reach coupling, J. T. Livingston.
Vehicle seat back, T. S. Brown...........
Vehicle spring gear, F. Coleman....
Vehicle, two-wheeled, D. N. Kratzer..
Vehicle, two-wheeled, H. H. Lockwood .
Vehicle wheel, P. Dennau, Sr
Ventilator. See Window ventilator.
Vending apparatus, coin-actuated, M. B. Mills..
Violin tail piece and chin rest, C. G. D. Watkms
Warp beamer, R. Simon
Wagon top, J. J
‘Warping machines, cut marker and stop motion
for,C. Denn.........ccoiiiiiiiiiiieianeinniencanees
Washing fluid, J. H. Seeberger .
Washing machine, J. A. Harris.
Washing machlne. J.L.Le Beau.
Waler closets, automatic flushing de
. Reilly .
Watermg trough, stock, W. L. Mag
Watch case spring, J. H. Fleming
Watchmaker’s punch, U. D. Mine:
Watchmaker’s qtakmg tool G. Sy
Watch pendant, F. G. Faxon... ..
‘Watches, means for recove ng

450,
450,144

. 450,336
450,270
259

450,263
430,579
. 450,421

from, E. R. Bristol 450,502

Wheel. ' Sec Traction wheel. Vehicie wheel.
ind wheel.

Wheel, J. Trusty .. 450,540
Wind wheel M. Irrnang .. 450,411
Windmill, E C. Jewsbury..... 450,314
Window screen, C. F. J. Bekr....... 40,553
Window ventilator. P. A. Sanczumeu. 450,256

Wire cloth. J. W. Littlefleld.
Wire gate, F. Manning
Wire Spllcel‘ and spiral spring wmder. J. D. Van
FCK@. . i ittt ea e
‘Wires throuzh conduits, mechanism for carrying,
K. A. Wesse
Wo%d channellng and grooving machine, A. B.
ame
Wood ﬂller, Lynch & Crowley..
Wrench. See Bung wrench.
Wrench, J. J. liogan...
Wrench. W. O. Lee....

TRADE MARKS.

Ale and stout, mixed, W. Wirtz
Anodyne for infants, J. D. Groves.
Antidotes for lntoxncams, J. D, Groves
Bitters, kidney and liver, J. J. Spieker
Biood puritier, P. Fahrney
1soots and shoes, machme sewed, Goodyear Shoe
Machinery Company
Bread, L. Fleischmann............
C hucks, Wescott Chuck Company
Coffee, artificial, Clark & Alden..
Cordials and tonics, O. G. .
Cotton cloth, twnlled bharpless Bros
Embalming tl\ud Bay State b ]md Co .. 19,313
Fish, boneless, B. K. Allen & C .19,311, 19,312
horks. hoes, rakes, and hooks, Iowa Farming Tool
COMIPANY .. eitieeias caenreninnns coe ceesnsnnens
Gasoline, stove, Nauonal Reﬂnlng Company
Gum, chewmz, J. Bod
Gum, chewing, S. Grove & Son.
Hair dye J. M. Scheffler.........cccoueenen.
Inks, printing and llthomaphmx. Fuchs & Lang.
Jelly, guava, Barton & Dimick....................
Knit underwear, fancy, Yunds, Kyne & Kennedy..
Laundry purposes, powder for, Ma, ‘Wash
Powder Company..
Teather, White Brothers &'
Matches, parlor, L. Gustain..
Medicated candy, Gold & Sch
Oil, cotton seed, M. Liebman.......
O|l illuminating, National Reﬂmng

49,316, 19,317
.

Oil, lubricating, National Refining Company
Ointment, E. W, Walton ...
Paper bags, Hercnles Paper
Petroleum unguent, jelly, or oil for chapp e
and hands, )oussan French Perfumery Com-
PADY. .o ciennricnnnnonn-ans
Pills, capsules, tablets, and p M. S. Greene..
>urzauve compounds, liquid, A. B. Meurer .
Remedy for coughs, C. E. Dav1s &
Remedy for dyspepsia. G. C. K]
Remedy for scrofula and kmdred diseases, J. C.
Barnes & CO..... c..ciiiiiiieiiienes series sennnnn 9,333
Remedy, headache, C. Wright Medicine Company. 19 340
Salt, table, A. Kerr, Bro. & Co
Shoe tacks, Dunbar, Hobart & Co -
Silk and wool fabrics, Sharpl ess Bro
Surgical appliances, R. A. Bro
Tea, Ceylon Planters Tea Compauy
Tea, mixed, W. Wilke..... ..........
Thread, linén, Marshall & Company
Toilet powders, T. P. H
Trousers, Klee & Fall
Yeast, compressed, A. Woolner, Jr..

DESIGNS.

Calendar mount. K. W. Perry.........ceeeuveunnie....
Handle for spoons, etc., W. B. Durgin
Handle for spoons, etc., R. Harris............ ......
Handle for spoons, etc ., A. N. & F. M. Wood..
Lamp, H. K. Stahmer..............c.cceue
Paper weight or cxgar holder. E. L. Moodl
Tire, India rubber, C. Coo
Wooden box, W. C. Est. es

A printed copy of the specification and drawing of
any patent in the foregoing list, oz any patent in print,
issued since 1863, will be furnished from this office for
25 cents. In ordering please statethe name and num-
ber of the patent desired, and remit to Munn & Co., 361
Broadway, New York.

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

Wdvertisements.

Insnde Page, ench insertion = = = 75 cents n line.
k Page. ench insertion - « = $1.00 a line.

'I‘he 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-
1Dg to appear in next issue.

s U SE ADRMANT WALL PLASTER

Itis Hard, Dense, and Ad-
hesive. Does not check or crack.
It is impervious to wind, water,
- and disease germs. It dries in a
i~ tew hours. It can be applied in
any kind of weather. It isin gen-
eral use. Licenses granted for the
mixing,using, and selling.

> Addrgss ADAMANT MFG CO.

9 E. (Genesee “t.,
syracuse. N. Y.

Patent Foot Power Machinery ;
Complete Outfits.

Wood or Metal workerswithout steam
power. can succeb«tully compete with
the large shops, using our New
LABOR sAVIl\(x Machinery
latest and most improved for pncucal
shop use, also for Industrial Schools,
Home Training, etc. Catalogue free.
Seneca Falls M{g
695 Water Street, Seneca Falls, N. 'y.

THE PHONOGRAPH.—A DETAILED
description of the newand improved form of the pho-
nograph Just brought out by Edison. With 8 engrav-
ings. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 632. Price 10 cents. To be had at this
office and from all newsdealers.

The Sebastian-May Co.

Improved Screw Cutting

Pover L L L LD
Power
Drill Presses,Chucks, Drills, Dogs,
and Muchinists’ and A mateurs’
Outfits. Lathes on trial. Cata=
logues mailed on application.
163 to 167 Highland Ave.,
SIDNEY, OHIO.
I Inventors can sell

AUVERTISING SPBGIALTIES « us outright or have

manufactured on royalty, inventions of novelty or util-
ity that can be used for advertising. Correspondence

invited. The Tuscarora Advertising Co., Coshocton, O.
BARNES PAT. FOOT POWER MACHINERY
P> ® I feel so highly pleas-

ed with your Veloci-
pede Foot Power with
seat, that I wish to
2add my testimony to
its superiority. Idid
not expect to like it,
but having used the
Velocipede Power, I would have nothing
else t 80 greatly lessens the fatigue of
using foot power, in fact, it may be said to
be almost without fatigue, and'is a stéadier motion. I
only wish I had known of it sooner. Send for catalogue.
W.F.&J. BARNES CO., %9 Ruby St., Rockford, 1ll.

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.

nCOn

ARMSTRSHG MANF'

= i\
AND. ~sTERM Epgg o8
Our ADJUSTABLE STOCKS and DIEB'
are universally acknowledged to be the

BEST !

We also make all our Toold o
same principle, of the BEST MA’I‘EKIA L andm
WORKMANS SHIP, and always with a views
of time and labor saving in their use.

mmm:mn BRIDGEPORT, CON

ELECTRO MOTOR, SIMPLE, HOW TO

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

Remington

has set the copy for writing
machines for 15 years.
It is to-day the

Standard

and expects in the future,
as-it has in the past,

to lead all others

in adding improvements
to what will always be
the true model of a

.. Typewriter.

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

/ TIGHT&SLACKBARRELMACHI NERy

A0 ASPECIALTY 2no

= JOHN GRtENWOOD &CO.
RO™HESTER N

LIST OF BOOKS ON

ELECTRICITY

Art of Electrolytic Separation of Metals,

G. Gore. Theoretical and practical. Fully 1lluerate({

8vo, cloth. London, 18%0.......ccceieeeeennccannnnnns
Arnlnnetu- of Electricity. T. O’Conor Slo.me.
A.M., EM., Ph.D. Thiswork glves lectric Calculations

in such a s:mple manner that it car be used by any one
having a knowledge of Arithmetic. It treats of calcula-
tions for wiring, resistance in genera] arrangement of
batteries for different work, and issupplemented by the
most practical series of tables ever published. It is ab-
solutely indispensable to the practical electrlclan. as
well as'to the amateur. Fully illustrated. 1891....$1.0

Bellhangers’ Hand Book. With 97 lllustratlons.
]gy IL. ,B.m&]adt. author of “Dynamo Tenders’ Hand
00K.? 1890 . .eniiiiiiii i o

Dynamo Tenders’ Hand Book. A practical
guide for the operation of Electric Light Installations,
giving, with the exclusion of all scientific terms, plain
information on electrical terms, arrangement of power,
theories of dynamos, diseases of dynamos, lamps, in-
struments, circuits, accumu'ators, safety regulations,
construction of tools, and in addition several useful
tables. By F. B. Badt. With 70 illustrations.. ..$1.0

Dynameos and Electric _Motors, and all about
them. By Edward Trevert. Illustrated. 1891 30

Dynamo Electric Machines. Princi les of and
Practicai Directions for Designing and Con structmg
Dynamos, with an Appendix containing several articles
on allied subjects, and a 'I'able of E ulvalen\‘.s of Units
of Measurement. By Carl Hering. N. Y., 1690..%2.50

Dynamic Electricity and annensm The
Elements of a Complete Comprehensive Treatise on the
Principles of Practical Electricity, in the author’s well
known, clear, unmathematical style. By Philip Atkin-
son, A.M., Ph.D., containing 405pages. 120 1llustrat10ns.
12mo. 1891 %:2.00¢

Electricity. The A BC of. An elementary manual
giving in simple language a general outline of the sci-
ence. 108 pages, with 36 illustrations. Wm. H. Meadow-
croft. 12mo, cloth, 1890. .

Electric Lighting. The Elementsof Electrnc Light-
ing, including Electric_Generation, Measurement, Stor-
age, and Distribution. By Philip Atkinson, A.M., Ph.D.,
author of * Elements of Static Electricity. ¥ "Con tents:
Electricity a Mode of Molecular Motion; Alternate Cur-
rent Dynamos; Direct Current Dynamos; Electric Terms
and Units; hleclrlc Measurement The ‘Arc Li mp; The
lncandewent Lamp The Storage Battery; Electric
Distribution, ete. Fourth edition. 260 pages. 104 xllns-
Lrations. 1880, ... .oii.iieriinerernnncnes cnienens

'his is a very complete work, and should be in the
hands of all who have to do with electric lighting appa-
ratus of any kind whatever.

Electrical Influence Machines. By John Gray.
A full account of their Historical Develolgment and
Modern Forms, with instructions for ma mg them.
Cloth, 237 pages, 89 illustrations......c.cceeee nvuen 1.75

Electric Light Fitting. A Hand Book for Work-
ing Electrical Engineers. embodying Practical Notes on
Installation Management. By John W. Urquhart with
numerous illustrations., London, 18%............. $2.00

Electric Batteries. Elementar 'I‘reanse on. From
the French of Alfred Nlaudet translated byL th-
back. Fifth edition. N.Y.,1 $z 50

Electricny in our Homes und Workshops. A practi-
cal Treatise on Auxiliary Electrical Apparatus. With
numerous illustrations. Sydney F. Walker. 12mo, cloth.
London, 1839 cereees .

Electrlcnl Instument Mnking forAmnteurl. By
S. R. Bottone. Apractlcal hand-book. Cloth, 175 pages,
s9illustrations. ....... eeecscscee tettcctnnteccinnnnans .50

Electrical Rules nnd Tables. A pocketbook of
Electrical Rules and Tables for the use of Electricians
and Engineers. Revised and enlarged. 498 pages. 32mo,
Roan. Sixth edition. 1891 .$2.50

Electricity and Magnetism. Elementary Lessons
in Electricity and Magnetism. By Sylvanus P. Thomp-
son. 17lillustrations and 442 pages. 1891 1.25

Electrical Dictionary. A Dictionary of Electrical
‘Words, Terms, :ind Phrases. By Edwin J. Houston, A.M.,
Electrician of the International Electrical Exhibition.
640 pages and 396 illustrations. 1889................ 2.0

The author hasaimed togivea concisedefinition of the
word, term, or phrase.and a brief statement of the sci-
ence involved in the definition, and to insert when possi-
ble, a cut of the apparatus described or employed in
connection with the word, term, or phrase defined.

Electrical Emzmeerin%r By W. Slingo and A.
Brooker. A Practical Book for Electric Light Artisans
and Students. This is a Comprehensive T'reatise on the
more Important Modern Applications of Electricity.
630 pages. 300 i11uStrationS..ceeeieceeeeseieneeneennns $3.50

Electro-Motors, How Made and How Used. By
S. R. Bottone. A Handbook for Amateurs and Practical
Men. Illustrated. This book was originally prepared
chiefly as letters, in reply to queries addressed to the
Author on the construction of electro-motors, on their
many modifications, and on their mode of workln
12mo, cloth. London, 1 Ei)

Eleclro-Deposltlon. A Practical Treatise on the
Electrolysis of Gold, Silver, Copper, Nickel, and other
Metals and Alloys, with descriptions of Voltajc Batteries,
Magneto and Dynamo Electric Machines, Thermopiles,
and of the Materials and Processes used in every depart-
ment of the Art, and several chapters on Electro-metal-
lurgy. By Alexander Watt, author of * Electro-metal-
lurgy.” **The Art of Soap Making,” etc., etc. With
numerous illustrations. ‘l'hird _edition. Revnsed cor-
rected, and enlarged. London, 1889 ..$3.50

Electricity for Engineers. By Charles Desmond.
A Clear and Comprehensive T1'reatise on _the Principles,
Construction and Operation of Dynamos, Motors, Lamps.
Indicators, and Measuring Instruments, also a Full
planation of the Electrical T'erms used in the work. ll-
lustrated by nearly 100 Engravings, in 1 Volume. 12mo,
255 PAEESs PrICe.c.uececeecieseceeiesnscccsssscsscnans $1.50

Electric Bells and All About Them. By S. R.
Bottone. A Practical Book for Practical Men With
ltnorethen 100 Illustrations. 12m0 cloth. Pricereduced

)

o
Electric Light Instnllnnons and the Manage-
ment of Accumulators. A Practical Handbook by
Sir David Salomons, Bart., M. A., Assoc. Inst. C. E.,
member of Council of the Society of Telegraph Engi-
neersand Electricians, member of the American Insti-
tute of Electrical Engineers. Fifth edition, revised
and enlarged. With 99 illustrations. 348 pages. 12mo,
cloth $1.50
Experimental Science, By Geo. M. Hopkins.
Natural Philosophy without a Teacher Simplified. In-
teresting Ex tperlments in Every Branch of Physics. De-
scriptions of Simple and Efficient Apparatus, much of
which may be Madeat Home. Among Subjects treated
are Electricity in all its Branches, Magnetism, Heat,
Light, Photography, Microscopy, Optical Illusions, Me-
chanics, etc. world of Valuable Information. A
Source of Rational Amusement.
Young and Old. 740 pages, nearl
ings. Elegantly bound in cloth.

Incandescent Wiring Hnndboo With 85 illus-
trations and § tables by F. B. Badt, l.n‘.e I< irst Lieut. Roy-
al Prussian Artillery, and author of ** Dynamo Tenders’
Handbook,” *Bell Hangers’ Handbook.” 18%0. .. .. $1.00

lL.ectures on the Electro-MWagnet, By Sylvanus
P. Thompson. Authorized American Edition. Just
Pubhshed Cloth. 189l.......... eesecssacncsaiaans .

Practical Electric Bell Fitting. A Treatise on

A superb work for
lOOﬁrst-class engrav-

the Fitting-Up and Maintenance of Electric Bells, and
. C. Allsop

all the necessary apparatus.
nearly 150 illustrations. 1889..
Practical Electricity. A Laboratory and Lecture
Course for First Year Studeuts of Electrical Engineering
based onthe Practical Definitions of the Electrical Units.
By W. E. Ayrton, F.R.S. Nearly 500 pages, and 180 illus-
tranons hird edition. 1890, K2.50
Practical Electrics.—A Universal Hand-book on
every-day electrical matters, including connections,
alarms, batteries, bells, carbons, induction, intensity and
resistance coils, dynamo-electrlc machines, fire risks,
measuring, microphones, moLors.lghonopzraphs, photo-
phones, storage and telephones. eing the Electrical
fortion of the “Third Series of Workshop Receipts.”
35 pages, 12mo, cloth. 1 75
Telephone.—The Electric Telephone. By Geo
B. Prescott. Second edition, revised and enlarged. 512
illustrations. 790 pages. $6.00

§¥ Any of the above books promptly sent by mail,
postpaid, on receipt of the price, by
IMUNN & CO.,
Publishers of the *Scientific American,”
361 Broadway, New York.

8" Send for our New and Complete Catalogue of Books,
sent free to any address.

By F With
. 23
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ELECTRICAL:

Just out. Finely finished and Effective Desk Fan
Motor. Continuous High Speed witn Prlmary Battery.
Motor and Battery, $10.00. Discount to Deulers.

NOVELTY ELECTRIC CO.,54 North 4th St Phila., P

OIL WELL SUPPLY CO

91 & 92 WATER STREET,
Plttsburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WERLLS

for either Gas, Oil, Water, or Mineral
Tests, Boilers, Engines, Pipe,
Cordmze, Drilling Tools. ete.
Illustrated catalogue, price
lists and discount sheets
on reguest.

STEREOTYPING; THE PLASTER AND

Paper Processes.—Composition and preparation of the
mould, the best alloys of metal and proper degree of
heat, tnmmlng and mending the Blate. etc. A minute
descrlptlon of both processes, with numerous illustra-
tions. A paper of great iuterest to every printer. By
Thomas Bolas, F.C.S., .C. SCIENTIFIC AMLRICAN
SUPPLEMENTS, 773 and 774." 10 cents each

ARTESIAN

Wells, Oil and Gas Wells, drilled
by contmct man depth, from 50
feet. so manufacture

a.nd furnish ever thing required
to drill and complete same. Port-
able Horse Power and Mounted
Steam Drilling Machines for 100 to
600 £t. Send 6 cents for illustrated
catalogue. Pierce Artesian
and Oil Well Supply C oy
80 Beaver Street. New York.

UN1ON MANUFAC'I‘URII\G & PLATING CO.
236~233-240 Carroll Ave., Chicago, Manufacturers of

METAL SPECIALTIES FOR INVENTORS.

ALL KINDS OF PLATING.
Correspondence invited.

A BOON TO THE DEAF!

Osgood’s No.1 Hearing
Horn ig the only instru-
ment, that will help the
deaf. Made from best bell

Estimates furnished.

metal, and will last for

years. Carried in the pock-

etandused in public with-

out attracting attention.

Price $5. Sent C. O. D.

May be returned after 2 =

weeks’ trial if not found satmhctor

0SGOOD BROS., Cor.Tth St. & Broadway. Oakland Cal.

USHMAN CHUCK
Complete line for all uses shown in new
illustrated catalogue, free to all.

Cushman Chuck Co., Hartford, Conn.

CI. A RK’S
Ventilating and Drying

FANS.

- Tight Running, Adjustable
)/ Blddes Self-Oiling Bequngs
f) 24-page catalogue f
Also Rubber Press Rolls for ‘Wool
and Yarn Washing and
Dyeing Machines.
GEO. P. CLARK, Manuf.
= Box L., Windsor Locks, Ct.

THE DAIMLER MOTOR

THE DAIMLER MOTOR QGO.
is prepared to furnish 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, Steinway, Long Island City.
Office, 111 East 14th Street, New York City.

GATES ROCK & ORE BREAKER

Capacity up to 200 tons per hour,

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

Send for Catalogues.

GATES IRON WORKS,
30 C So. Clinton St., Chicago
215 Franklin St.. Boston, Mass.

33,000 SOLD.
Engines and Pumps Combined.

For COAL _GAS
or GASOLINE.

SCHLEICHER, SCHUMM & CO.
PHILADELPHIA,
CHICAGO, NEW YORK.

ON GAS ENGINES.—A VALUABLE

per by E, Delamare-Deboutteville, touching upon the
istory of gas motors in general.and describing in de-
tail the * Simplex’ engine invented by the author and
Mr. Malandin. With 23 figures. Contamed in SCIENTIFIC
AMERICAN SUPPLEMENT, Nos. 715 and ?216. Price 10
gen}s each. To be had at this oﬁice and irom all news«
ealers.

EVERX USER OF MACHINERY
SHOULD LEARN

Howto Use Loose Pulleys.

Useful information on this sub-
ject is given in our ** Catalogue
MWN IN 0. 56.”” Sent freeto any address.

VANDUZEN & TIFT, Cincinnat, Onio.,

== MENTION THIS ZAPER- -_—

EXCELLEN’I‘ BLACK COPIES, only equaled by Litho-
aphy, of anything written or drawn with any Pen by

L AUTOCOPYIST

S ——————————————
'l‘en Eyck & Parker, 66 Pme stree l\cw York

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 SUPPLL-
MENT, No. 753. Price 10 cents. To be had at this
office and from all newsdealers.

SCRAPER FOR CLEANING
STEAM BOILERS,

= This valuable invention, patent-

ed Nov. 4, 18%0. for sale. For

parnculars. a.ddress Taylor Glo=

ver & Co., Box 875, Maryville, Mo.

Stored Energy

Acc “ M “ lAToR s Street Car Propulsion.

THE ACCUMULATOR COMPANY,
44 Broadway, N.Y.City. 224 Carter St., Phila., ¥
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Founded by Mathew Carey, 1785,

HENRY CAREY BAIRD & CO.
Industrial Publishers, Booksellers, and Importers,
810 Walnut St., Philadelphia, Pa., U. S. A.
§F~Our new and Revised Catalogue of Practical and
8cientific Books, 86 pages, 8vo, and our other Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts, sent free and free of postage
tféany one in any part of the world who will furnish his

address.

New Scientific Works

An Introduction to the Study of Metallurgy.—By
W. C. Roberts-Austen, C. F.R.S, with numerous

diagrams. Crown 8vo. Cloth, $2.50.
A_Treatise on Electl o-Metallurgy.— Walter G.
McMillan, F.I.C.. F.C.S. Witk numerous 11 ustrations.

Crown 8vo. Cloth, $3.50
A Text Book of Assaying.—With numerous dia-
rams. By C. and J. J. Beringer. 400 pages. Crown
'5\’0. Cloth, $3.25.

Aids in Practical Geology.— By Grenville A. J.
Cole, F.G.S. With numerous illustrations. Crown 8vo.
Cloth, $3.00.

The Design of Structures,—A Practlcal Treatise on
the Building of Bridges, Roofs, etc. . Anglin.
With numerous diagrams. Crown8vo. Cloth $4.50.

A Treatise on Mine Surveying.—By Bennett H.
Brough. With numerous illustrations. 300 pages. 8vo.
Cloth, $2.50.

*.* For sale by all Booksellers, or will be sent,postpaid, on
wcmpt of the price.
N ewulustrated scientific catalogue sent freeto anyaddress

J. B. LIPPINCOTT COMPANY, Publishers,
715 and 717 Market St., Philadelphia.

WooDEN TANKS
CYPRESS LUMBER.

LARGE WATER TANK

PLANS 2 9 A SFECIALTY W
ECALDWELL&Ce

LouisVvILLE Ky.

FOR RAILROADS
T WATER WORRS.[
MILLS , FARMS &c.
*GOMPLETE STOCK of

SPECIFICATIONS FURNIS!
FOR FDUNDATIONS&YOWERS

' N° 217 E.MAIN ST.

GRAND PRIZE-PARIS EXPOSITION, 18589

THIN PANEL STOCK

In Whitewood, Walnut, ete,

Manufactured by the ongmal ¢¢ Systéme Bartlett,”’
received the Highest Award and only " Grand Prize”
given to this industry. The only * 8ystéme ” introduced
into Europe and America that produces a perfectly
sound cut board.

HENRY T. BARTLETT
CABINET WOODS | MAHOGANY
VENEERS, QW MiLLs,

20() Lew1s Street, New York.
PATENT STEAM-PIPE CASING

—FOR—
nderground Steam Pipes

A. WYCKOFF & SON,
116 East Chemung Place,
ELMIRA, N. Y.

'The Builders’ and Manufacturers?
Exchange, Helena, Montana,

Correspondence solicited. Manufacturers and dealers
please send catalogues. Address

WILL. R. JONES, Secretary.

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

Hand, any make, bought, sold and ex-
changed. Get our pnces Everything guamntecd Ma-
chines rented anywhere. New catalogue describing all
machines, free. TIONAL TYPEWRITER EX-
CHANGE, 008. La Salle Street, CHICAGO, ILL.

FOREIGN BUMINESS!

Specialties in Machmery of all kinds wanted to place
in the English, German, and French markets. Good
English, German, and French Paternts Bought. Our
Representative will leave for England about May 15th.

Address LARMACO, BOSTON, MASS.

THE EACLE

THE EASIEST RUNNING BICYCLE
IN THE WORLD.

B®~Speed, Comfort and Safety,
AGENTS WANTED.
Large lllustrated Catalogue sent Free to any Address.

THE EAGLE BICYCLE MFG. CO,,
STAMFORD, CONN.

The United Btates Patent System. A history. Just pub-
lished. Price 50c. Levin H. Campbell, Washington,D. C.

ALUMINUM. AN INTERESTING DE-

scription of the various methods of manufacturing this

metal, chemical and electrolytic; with specml reference

to the Heroult method, ith 6 figures. Contained in

SCIENTIFIC AMERICAN SUPPLEMENT, No.753. Price

‘1'10 clents To be had at this office and from all news-
ealers.

$10.00 to $50.00

ness.
jects.

per night. A
light and pro-
fitable busie=
Magic Lanterns and Views of popular sub-
Catalogues on application. Part 1 Optical, 2
athenmtlcalz 3 Meteorological, 4 Magic Lanterns, etc.
L. MANASSE, 88 Madison Street, Chicago, Ill.

< MESSRS. MUNN & CO., in connection

with the publication of the SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and to act as Solicitors of Patents
for Inventors.

In this line of business they have had forty-five years’
experience, and now have unequaled facilitiess for the
preparation of Patent Drawings, Specifications, and the

rosecution of Applications for Patents in the United

tates. Canada. and Foreign Countries. Messrs. Munn &
Co. also attend to the preparation of Caveats, Copyrights
for Books, Labels, Reissues, Assignments. and eports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

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

We also send, free of charge, a Synopsis of Foreign Pae
tent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

MUNN & 0., Solicitors of Patents,
361 Broadway, New York.

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

cifie Building, near 7th Street, Washington. D.

DEA NESS & HEAD NOISES CURED

y Peck’s Invisible Tubul ar Cushions,
only by F. Hiscox, 8563 B’'way,

henrd Successful when allremedies fail. So]dr
N.Y. Write for book of proofs| REE

FIRE FELT.

Building Paper, etc.

is a Flexible Felt Made of Pure
finely divided fibrous state, indestructible by heat and
unexcelled as a Non-Conductor.
it to be superior to Hair Felt in Non-Conducting qualities.
for pipes and into sheets and rolls for large surfaces. Send for Sam
Ashestos Boiler Coverings, Stenm Packings, Ashestos C

THE NEW NON-CONDUCTING MATERIAL

Asbestos, in a

U. 8. Navy tests show
Made mto sectional form

Poth, Asbestos

THE CHALMERS-SPENCE CO., 59 and 61 Liberty St., New York.

BRANCHEs:—Philadelphia,

Chicago, Pittsburgh, Boston.

“ Improvement the order of the age.”

THE SMITH PREMIER TYPEWRITER

Important Impmvemenra.
All the Essential Features greatly perfected.
The Most Durable in Alignment.
usiest Running and Most Silent.
All type cleaned in 10 seconds without soiling the hands.

The Smith Premier Typewriter Co., Syracuse, N Y., U. S¢A

Send for Catalogue.

SMALL ELECTRIC MOTOR FOR AM-
ateurs.—By C. D. Parkhurst. Description in detail of a
small and easily made motor powerful enough to drive
aten or twelve inch brass fan and to give a good breeze.
With 15 figures drawn to a scale. Contained in_SCIEN-
TIFIC AMKRICAN SUPPLEMENT, No. 7697. Price 10
cents. To be had at this office and from all newsdealers.

STEVENS PATENT IDEAL

COMBINED DIVIDER & CALIPER

No. 62. Price, perset, all nickeled..$4.00
Packed for transmission by mail.

Ideal Surface Gauges Depth Gauge

Ideal and L r Spring Dividersan

Calipers, and Fme Machinists’ Tools.
8F™ Illustrated catalogue free to all.

\ J. STEVENS ARMS & TOOL CO.

P.0.Box 280, Chicopee Falls, Mass.

STEEL TYPE FOR TYPEWRITERS

tencils, Ste Rubber and
Metal Type Wheels. Dies, etc.
Model and Experimental Work
Small Machmery, Novelties, etc., man-
ufactured by special contract.
New York Slencd ks..100 Nassau St.,N.Y
BL BlNT Paper’, Superior Quality.
Pholograpluctslupphes.
cata

T. H. MCCOLLIN & CO., 1030 Arch Street, Phxladelphia.
ICE-HOUSE AND COLD ROOM.—BY R.

G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59. Price 10cents, To be had. at this office
and of all newsdealers.

(OMPLETE STEAM PumP
10 SizES FRoM$7 10 875

N\

PRICES
\DESCRIPTWE

FOR RENT

In the best Natural Gas City in Indiana, Build-
ings with Heat, Light, and Power. _Equipped
with Automatic Spnni{lers, Steam Heat, and
Electric Light, suitable for light or heavy manu-
facturing. Address
JAS. BOYCE, MUNCIE, IND.

L LIFEGHORT-YATE WAY

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

SEWING MACHINE MOTOR FOR AMA-

teurs.—By C. D. Parkhurst. Description of a very sim-
ple and efiective motor, with luminated armature, of
sufficient power to actuate a sewing machine. With 11
engravings Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No.759. Price 10 cents. To behadat
this office and from all newsdealers.

Barnham’s New Improved Standard Turbine

Vertical or Horizontal. Yields a greater per-
centage of water used, either with full or part
gate drawn, and is the qlmplest constructed and
- best. finished wheel in the market. Can fill your
order promptly. BURNHAM BROS., YORK, PA.

STEAM ENGINE, HOW TO MANAGE.

By J. C. 8.—A ver, (Y pracmca.l paper on the subject. How
to fire with wood and coal, how to manage the water
supplg how to clean the engine, how to clean the supply
ipe, how to gauge the pump, ete. With 12 illustrations.
gontamed in SCIENTIFIC AMERICAN SUPPLEMENT, No.
747. Price 10 cents. To be had at this office and
from all newsdealers.

‘Engravings direct from photographs and other cupy

Our circular ‘“N”’ showa specimens.

Fine printing a -podnlw.

For

Send for
Circulars.

HARRISON CONVEYOR'!

Handling 6rain, Coal, Sand, Clay, Tan B:rk, Cinders, Ores, Seeds, &0,
| BORDEN, SELLECK & CO., { ma5.0'2rs, § Chicago, Il

ICE-HOUSE AND REFRIGERATOR.

Directions and Dimensions for construction,with one

illustration of cold house for preserving fruit m

season to season. The air is kept dry and pure through-

out the year at a temperature of from 34° to 36°. Coa-

tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 11

mce 10 cents. To be had at this office and of all news«
lers.

STENCILS, STEEL NAME STAMPS, STEEL
Alphabets, Burning
and L Hammers,
Pnnting %xes. Brass Slgns, Door

1s.
OWS & KONIGSLOW
314 Seneca St., Cleveland, O.

JNCOMBUSTIBLE MAGHINERY

MATE Much cheaper and better
than Cotton Waste. Consumers and dealers should
write for particulars to

BORDEN & REMINGTON, Fall River, Mass., U.S. A.

FAMILY ICE MACHIN

L. Dermigny, 126 W. 25th St., N. Y.

Ice, etc., in a few
minutes. $10 & up.
State Rightsforsale.

NOoT AFFECTED BY WET DRY
SEND YOUR FULL NAME AND ADDRESS
E LIST AND ILLUSTRATIONS TO

WIRE BELT CO.BEAVERFALLS, PENNA USAJ
NTS WANTED . NAME THIS PAPER.

TYPEWRITERS.

Largest like establishment in the world. First-
class Second-hand Instruments at half new prices.
Unprejudiced advice given on all makes. « Ma-
chines sold on monthly payments. Amy Instru-
ment manufactured shipped, privilege to examine.

A LIBRARY ror $1.00

Five books in one. Worth
o its weight in gold to every
‘mechanic. The very latest in-

formation for 20 different
trades. This wonderful bogk
contains 575 pages absolutely
teeming with rules, tables, s
cret processes, and new infor.
mation that cannot be had
elsewhere for less than $25.00.

The Modern Steam Engine—
How to Read an Indicator—
The Westinghouse Air Brake
—Blacksmitli’sand Machinist’s
Tools—Practical Mathematics
Simplified—1'in and Sheet Iron
Worker’s Manual—Carpenter’s
Manual—Points_for Painters—
Magnetism and_ Electricity—
How to Get a Patent—A Me-
chanjcal Dictionary. Everything fully explained in
one handsome volume and guaranteéed to be abso-
lutely correct. Send $1.00 for a cop%vbound in silk
cloth, or 81.50 for Morocco bindin ith each copy
of the book we give free a_complete working chart

for settmg ear teeth. The regular rice of th
chart is #1.00. AGENTS. WANTED, Wate for
terms. LAIR &LEE. Pu'bhshers. 263 Wa.

bash Avenue, Chicago, 111,

Useful Books!

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

MUNN & CO.. 361 Broadway, New York.

GOLD-SILVER- NICKEL PLATING

A trade easily learned; costs little to start. 1 will furnish
outfits and give work in part payment. Circulars free.
Address F. LOWEY, Box 139, Brooklyn, N. Y.

PATENT FOR SALE, SELFHEATING

Agents 1look here! 158 dozen sold m one County 1f
you waut a. rapid seller with big profits, write to
KASE, 1711 Elm treet, Cincinnati, Ohio.

EXCHANGING A SPECIALTY. Wholesale prices
HEADQUARTERS, § 144 La Salle St., Chicago.
An Illustrated Monthly Journal for Lhe
VOLNEY W. MASON & CU.,
wBAT Uncle 8am and Aunt Columbia think, etec., of

to_dealers. Tllustrated Catalogues Free.
MONTHS ON TRIAL FOR Inc
Amateur, Bxperimenter, and Publi
FRICTION POLLEYS CLUTCHES and ELEVATORS
ASHINGTON iotiS=ATiEe. Send stamb fo

TYPEWRITER }70 Broadway, New York.
Bubier’s PMpular Electrician,
BUBIER BUB.'CO., Box 431, LYNN, MASS,
PROVIDENCE. R. 1.
Eshelman, Liewellyn&Co.,Seattle,W.

WILL SELL Unlted States, British, French, Austria-
Hungarian, and Belgi &aateuts on a valuable invention
for $1,000. Address North Collins, New York.

ICE and REFRIGERATING MACHINES

The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York.

PROPOSALS.

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

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

JOHN \VANA‘VIAKER Postmaster General.

ROPOSALS FOR IMPROVEMENTS IN
MAIL-BAGS, MAIL-CATCHERS AND
MAIL-BAG LABEL-HOLDERS.

PoST OFFICE DEPARTMENT, WASHINGTON, D. C.,
February 28, 184l.—Sealed proposals from patentees or
their assignees for granting the use of patented im-
grovements in the mode of opening and closing mail-

ags of any kind, and in the construction of mail-bags,
mail-catchers, and devices for labelling mail-bags, will
be received at this Department until noon, on Wednes-
day, the second day of September. 1891, Al proposals
must be in accordance with the specifications, which can
be ubtained from the Second Assistant Postmaster Gene
eral, Mail Equipment Division.

JOHN WANAMAKER, Postmaster General.

The Wew Boolk.

Experimental Science

By GEO. M. HOPKINS.

740 Pages. Over 680 lllustrations.
PRICE, by mail, postpaid, $4.00

SEND For FULL ILLUSTRATED CIRCULAR
AND TABLE OF CONTENTS.

Thisis a book full of interest and value for teach-
ers, students, and others who desire tc impart
or obtain a practical knowledge ot physics.

MUNN & CO., Publishers,

Office of The Scientific American
361 BROADWAY, NEW YORK,

‘What the P’ress says of ‘“‘Experimental Science.”’

* Mr. Horkms has rendered a valuable service to ex-
perunenm Enyslcq " = Evening Post.

he book is one of very practical character. and no
one of a sciertific turn of mind could fail to find in 1ts
pages a fund of valuable information.”—Electric Age.

“The e'ectrical chaptersof the book are notably good,
and the Prucucal instruction given for building simplé
electrical machinery may be safely carried out by those
—not a few—who like to make their own apparatus.”—
Electrical World.

*“The author has avoided repeating the hackneyed
illustrations which have been passed from one book to
another so long, and, instead, otfers a set of experiments
which are largely of a novel character and very strik-
ing.”—Engineering and Mining J ournal.

‘“We commend it most heartily to all teachers.”—
Normal Exponent.

“ It is a treat to read a book of this kind, that sets
forth the principles of physlcs so fully, and without the
use of mathematics.”—71"he Locomotive.

** All teachers of science are aware that real know-
ledge is acquired best by the student making experi-
ments for himself, and any one who points out how
those experiments may be easily made is doing excellent
work.”—English Mechairic and Wo rld of Scieace,

“The work bears the stamp of a Writer who writes
nothing but with certainty of action and result, and or
a teacher who imparts scientific information in an at-
tractive and fascinating manner.”—Ame m,cunE’ngmeer

(D It should be found in every library.””—English Me-

chan
o 'lhe book would be a most judiclous holiday gift.”"—
E’nmnecrmy and Mmmq Jouwrnal.

The portion of the book devoted to dynamic electri-
city covers over one hundred pages. and is extremely
interesting and valuable.”’—Brooklyn Standard Union.

¢* Directions are given for demonstrating most of the
laws of physics, with every-day tools and common ap-
pliances.”—American Photographer.

‘““Many of the experiments are new to print, while
some of the old, familiar ones apgear in modifled form
and with slmpllﬁed apparatus.”—Public Opinion.

T'E SCiemmc merican
PUBLICATIONS FOR 1891,

The prices of the different publications in the United
States, Canada, and Mexico are as follows:

RATES BY MAIL.
The Scientific American (weekly one year .

The Scientitic Amencan Supplement (weekly), one
year. . .

The Scientific Amencan. Sp‘lmsh Edltlon (momhly)
one year, g 3 8

The Scientitic Amencan. Archltects and Bmlders
Edition (monthly), one year. . . 2.50

COMBINED RATES.
The Scientific American and Supplement, $7.00
The Scientific American and Archltects and Bulld- N

$3.00

ers Edition, . . .
The Scientific Amencan. Supplement and Arcm-
tects and Builders Edition, . . . 9

Proportionate Rates for Sm: Months

This includes postage, which we pay. Remit by postal
or express money order, or draft to order of

MUNN & CO., 361 Broadway, New York.

DETECTIVE! X5

aMAN in ev-

§ ery locality
to act as Private Detective under our instruc-
tions. 8end st.am;])sfor articulars. WASHINGTON
DETECTIVE AG. , Box 787, Washington,Iowa.

T MACHINERY. INVEN

ELOPED. Scu for M

© 1891 SCIENTIFIC AMERICAN, INC.

Janas Bins. E Cn.. Cit’
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Wovertisements.

Inside Page, each insertion = = - = 73 cents a line
Back Page. each insertion = = = - $1.00 a line.

The above are charges per agate lmne--about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head advere
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.

Diamond Frame, Steel Drog
ning Parts, including

Bicycle Catalogue Free.

85 Lovell Diamond safety $85

Forgings, Steel Tubing, Adjustable Ball Bearings to all Run-

money can buy. Finished in enamel and nickel.
Strictly high grade in every particular.

Send six cents in stamps
of Guns, Rifles, Revolvers, Sporting Goods of all kinds, etc.

JOHN P. LOVELL ARMS CO., 147 Washington Street, BOSTON, MASS.

edals. Suspension Saddle. Finest material

No better machine made at any price.
[or our 100-page illustrated catalogue

COMPLIMENTS 2% TANITE CO.

O——

Twenty years ago the advertisements of The Tanite
Co., of Stroudsburg, Pa., appeared weekly in these col-
umns, and the push and enterprise of that Company
soon stirred up an active interest in the economy of
grinding processes and built up 2 new industry. To the
pioneer work of the Tanite Co.is due the extension of
this industry in all parts of the world and the increased
demand for 2olid Emery Wheels and Grinding Machines.
Thus tar the mechanical public has associated the Com-
pany’s name only with these goods. The time has
arrived when the Company’s name is to be associated
with another industry ot equal importance. After many
years’ experience with Emery bought of all the Koreign
and American makers, it began the manufacture of Km-
ery for its own use. In this it succeeded so well that in
March, 1890, it issued circulars offering Tanite Mills Em-
ery to the public. The demand has grown rapidly and
The Tanite Co.is now handling a8 much Emery as any
concern inthe world. Users who heretofore haveonly
bought brands bearing some well known trade mark, or
distinguished by some special shape or color,will do
well to make a trial of Tanite Mills Emery. Afterusing

Kmery for 22years, and building up a werld-wide rep-
utation for its Tanite Wheels, it is not likely that the
Company would offer Emery under its own name unless it
was assured that it offered goods of quality equal to any.

30 CO

p.\ et
wmm“ <
o NI
MANUFACTORIES TN UNITED STATES, SCOTLAND.FRANGE,GERMANY R AUSTRIR,
Awarded the Grand Prize at late Paris Exposition.

THE COPYING PAD.—HOW TO MAKE

and how to use; with an engraving. Practical directions
how to %re are the gelatine pad, and also t he abniiineink
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 SUPPLEMENT, NoO.

3X%. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

OVERMAN WHEEL CO., MAKERS,
CHICOPEE FALLS, MASS.
BOSTON.  WASHINGTON.  DENVER.  SAN FRANCISCO.
A. SPALDING & BROS,

SPECIAL AGENTS,
NEW YORK. PHILADELPHIA.

ATMOSPHERIC DUST.—BY WILLIAM
Marcet. F.R.S. An address delivered to the Royal
Meteorological Society. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 753. Price 10 cents.
To be had at this office and from all newsdealers.

NEW KODAKS

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

Ge.

CHICAGO.

| Seven New
Styles and
Sizes
ALL LOADED WITH
Transparent
o Films.

For sale by all Photo. 8tock Dealers.

THE EASTMAN COMPANY,

Send for Catalogue. ROCHESTER,N.Y.

BV N ew vori. T €O,
Levels, Transits, Surveyors’
Compasses, Pocket and Pris-
matic Compasses, Hand Lev- &
els, Angle Mirrors, Planime- | |
ters, Pantographs, I‘]ngineers’fD
Slide Rules, Leveling Rods, J
Z_.> Poles, Chains, ete.
Catalogue on application.

TRE AMERIGAN BCLL TELERHONE O,

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
formns 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 oritslicensees responsible for such
unlawful use. and all the consequences
thereof. and liable to suit therefor.

S AND FINE GRAY IRON ALSO STEEL

ALLEABLE \g CASTINGS FACM SPECIATLTE NS
ZZC VI K ea, FINE TINNING o pA -
S DEVLIN % COD "Finisrin . APANNI Ty

HOMAS 15 CH AVE % AMERICAN ST FHiLA zf@

STEREOTYPING.—A VALUABLE

series of lectures by Thomas Bolas. discussing the most
recent methods in this branch of typograpLy. With 23
illustrations. Contaired in SCIENTIFIC AMERICAN SUP-
PLEMENT, Nos. 773 and 274. Price 10 cents each.
To de had at this oftice and from all newsdealers.

BIAS™

eST GRADE Ong,

" CATALOGVE FREE

N =

POPE MFGC. CO., 77 Franklin Street, BOSTON,
Branch Houses: 12 Warren St., NEW YORK, 291 Wabash
Ave., CHICAGO. Factory, HARTFORD, CONN.
lARG MANUFACTURING CONCERN
in Germany wants to manufacture
some American articles in the Steel or Iron metal

line. Address propositions to KNIFFLER MFQ.
CO., Room 507, 50 Euclid Avenue, Cleveland, Ohio.

B

ASRESTOS
STEAM PACKING

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

H. W. JOHNS MFG. CO., 87 Maiden Lane, N.Y.
ARTIFICIAL INCUBATION.—A DE-

geription of the French process of raising chickens.
With 7 figures. Contained in SOIENTIFIC AMERICAN
SUPPLEMENT, No. 97%. 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
mote easily handled than steam or
1 airdrilis,

Sate and reliable. Notaffected by
moisture, dampness, or dripping
water,

Weight of drill, with tripod,
about 400 pounds.

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

Send for descriptive !
pamphlet and prices.

Edison Genc
5 Electric Co.
Edison ‘Building,

. Broad 8t., New York.

Insure Perfect Joints in
Your Buildings. And
when your joints are
perfect, your buildings

CORRUGATED
3 , and
SHEETS Water Proofy

THE CINCINNATI CORRUGATING CO.
Sendfor Catalogue B. Piqua, Ohio.

STAMPED

Aome Automatio Safe
Engne—~

After being on the Market Five Years

The ““ ACME.?? still Leads!

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

Tates? o0 ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y

Arranged for either NATURAL GAS

WORKING MODELS o8y “matal
or wood, made t0 order by MASON & RAUCH, SuCCessors
to J. F. Werner, 47 & 49 Centre Street. New York,

Motor of (9th Century

Can be used AnyPlace,to do Any
Work,and by Amﬁ(me. No Boil-
er! No Fire! o Steam! No
Ashes! No Gauges! No Engi-
neer! A perfectly safe Motor
for all places and gurposes. Cost
of operation about one cent an
r to each indicated horse pow-
er. For circulars, etc., address

CHARTER GAS ENGINE CO,
P. 0. Box 148, Sterling, Ill.

KOCH'S DISCOVERIES.—A FULL AC-
countof Dr.Koch’s remedy for t uberculosis, the method
of using it, etc. With 9 1llustrations. éontain%d.in

rice
To be had at this office and from all news-

34 to 50 H. P.

THE

Economy, Reliability,
Simplicity, Safety.

SCIENTIFIC AMERICAN SUPPLEMENT, No. 782,
10 cents.
dealers.

Scientific ook Jatalogue

RECENTLY PUBLISEED.

Our new catalogue containing over 100 pages, includ-
ing works on more than fifty different subjects. Will be
mailed tree to any address on application.

MUNN & CO., Publichers Scientific American,
361 Droadway, New Y rk.

JAMES LEFFEL WATER WHEELS

ENGINES, and BOILERS,
TJANMES LEFFEL & CO.
FARLO ST., SPRINGFIELD, OHIO.
110a Liberty Street New York City.

If you want the SIMPLEST and BEST

GATE VALVE

for low pressures (below 60 1bs.) whether for
Steam, Gas, Water, Oils, or Thick Fluids,
investigate the “ Iiandy.” It is more com-
pact. and costs much less than any other
Gate Valve. Write for Catalogue.

The Lunkenheimer Brass Mfg. Co.
15-17 E. 8th St., Cincinnati, 0.

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.

GoN&c
50$T1R§|

(o)
CAN
g%!iENCYJOr

A pamphlet of information and ab-
stract of the laws, showing How to,
Obtain Patents, Caveats, Trade,
Marks, Copyrights, sent free.
Address MUNN & “

361 Broadway,
New York.

LOR)

MONEY LOANED AT 2% S Maner & Gronh catlory 1s hand-rovged fom razersteeh

every blade tested and warranted. Look

at kuife shown here;
cut is exact size, price is 65¢.; blades equal any §2
razor; price for aw ?]e js 48c.; b

for &2, postpaid. Ladies’ 2-blade
pearl, 3bc.; 7-in. steel shears, 60c.
knife shown here and shears, 81,
Eos!pnid. Barber's
A ollow ground razor

$1.25. Best strop
ever made, 50c.
Bend for free list.

Maher & Grosh,

40 S Street,
Toledo, O,

© 1891 SCIENTIFIC AMERICAN, INC.

0tis Electric Elevato

—ALSO— .

Manufacturersof the Standard

Hydraulic Passenger and
Kreight, Steam and Belt

ELEVATORS,

Otis Brotheirs & Co.,
38 Park Row, New York =

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.

YA ELEVATORS,

PASSENGER & FREIGHT
Tl L.S.GRAVES % Son RocHESTER N.Y
NEW YORK.,BOSTON, ST.LOUIS .DETROIT.

TO BUSINESS MEN

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal
now published. It goesinto all the Stites and 71errito-
ries, and is read in all the principal libraries and reading
rooms of the world. A business man wants something

. more than to see his advertisement in a printed news-

paper. lle wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN. And do not
let the advertising agent intluence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in wnica you decide 1t is
for your interest to advertise. This is trequently done,
for thereason tnat tne agent gets a larger comn ission
from the papers having a smuall circulation than is allow-
ed on the SCIENTIFIC AMERICAN.

For rates see rop of firet_column of this page, or ad-
dress MUNN & CO.. Publishers,

361 Broadway. New York.

MACHINE TOOLS

fingine Lathes, I’:iners, Shapers, Tur-
. ret Lathes, ete. [FNeand for Catalogue.
The Hendey Machine Co..Torrington, Conn,

NEW MAIL

New Grade, $100.

CUSHION TIRES and TANGENT
SPOKES.

Handsomest and Best Diamond
Safety.

Send for Catalogue and Second-
Hand List. .

Lo

Also Sole New England Agents for

=% " LITTLE GIANT

(/ﬂ&/ Spring Fork, preventing in-
Scientific Jmevican

¥ PRICE, $35.00.
- “é jury to young riders from
it £
WM- READ & SUN y BOSTON, MASS,
ESTABLISHED 1846.

\  Only Boy’s Safety with a
Jjar and vibration.
TEE
The Most Popular Scientific Paper in the World

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

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six~
teen pages of useful information and a large number of
original engrayings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manutactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
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—
postage prepaid, to any subscriber in the United 3tates,
Canada, or Mexico, on receipt of three dollars by the
publishers; six months, $1.50; three months, $1.00.

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

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

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

Srcientific dmericaw  Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, 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 & very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Arch®ology, Astronomy, Chemistry
Electricity, Light, Heat. Mechanical Enfin}eering, Steam
and Railway Engineering, Mining, Ship Building, Marine
Engineering, Photography, Technology, Manufacturing
Industries, Sanitary Englneering, Agriculture, Hortis
culture, Domestic Economy, Biography, Medicine, etc. A
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