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THE FIRST TYPE WRITING MACHINE,

Although the production of type writing machines,
as an industry, at the present time has reached large
proportions and obtained permanent footing among
the great manufacturers of the day, still it may be said
only to be in its infancy. The utility of the type
writer is so great, its success so marked, its applications
so numerous, that no prophetic vision is required to
perceive that, ere long, it will become spread through-
out the civilized world, likz the clock and the sewing
machine. The type writer supplies a great public
want ; it facilitates the transaction of mercantile and
professional labors, and opens new fields for popular
employment. As an occupation for intelligent women,

type writing and stenography appear to be admirably
adapted, and thousands of ladies now practice these
‘arts with success.

‘We have thought our readers might be interested in
the early history of the type writer, and in the original
machine that opened the way and was, in fact, the
pattern upon which the most suceessful mechanisms of
this class were based. The type writer was the inven-
tion of Mr. Alfred E. Beach, of New York, one of the
editors and proprietors of the SCIENTIFIC AMERICAN.

‘We present herewith engravings taken from the ori-
ginal machine, which was constructed in 1856, and still
exists, in perfect order. It is an elegant specimen of
mechanical skill. :
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All who areacquainted with the modern typewriters
will at once recognize in this machine, as here deline-
ated, the underlying principle upon which they work,
namely, the basket of type levers arranged on a circle,
so as to strike or deliver their impressions on a com-
mon center, forming printed lines. The moment this
system or principle was embodied in a working ma-
chine, the modern type writer became possible.

From that time onward the talents of good inventors
were employed in perfecting details of construction
and adding new improvements, until now the market
is supplied with the most splendid machines, such as
the Remington, by which printing from written copy

(Continued on page 389.)

THE ORIGINAL TYPE WRITING MACHINE, FOR WHICH THE GOLD MEDAL OF THE AMERICAN INSTITUTE WAS AWARDED IN 1856,
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THE PRESIDENT'S MESSAGE AND THE PATENT
OFFICE,

In a short clause of his annual message, presented
to Congress on December 6, President Cleveland
commends the bringing forward of the business of the
Patent Office, and promises still more for the future.
On the 4th of March, 1885, he states the current busi-
ness was in arrears on an average five and one-half
months. Several divisions were twelve months be-
hind. Three months is given as the average of the
arrears at the close of the last fiscal year, and the
prediction is made, substantially, that soon only a
nominal delay will precede the examination of each
case. This will be most cheering news to the inventor,
who hitherto has been disheartened in his work by
the endless delays in obtaining protection for his in-
vention.

The Treasury Department receives this year a sur-
plus of $163,710.30 from the Patent Office, the receipts
of the office aggregating $1,205,167.80. The large
volume of its business appears from the number of
patents granted—5,619. Notwithstanding its growing
business, no increase of force is asked for, the Com-
missioner apparently feeling able to cope with the
work with the present number of employes. The
tendency to reduction of expense is shown in the esti-
mates for three successive years. For the year ending
June 30, 1886, $890,760 was estimated ; for the year
ending June 30, 1887, $853,960 ; and for the year end-
ing June 380, 1888, the estimate is only $778,770.

e e ot o o = SR
PROGRESS OF CORNELL UNIVERSITY,

Under the careful management of Mr. Cornell and
of his successors in the administration of the finances
of the institution—the board of trustees—and under
the guiding hands of Andrew D. White and of Charles
Kendall Adams, the past and present presidents of
the University, the institution has become at once the
largest and the most successful—both in the sense of
growth in numbers, and in extent of its range of in-
struction, and the magnitude and strength of its fac-
ulty—of the great establishments of learning in the
United States, and is more nearly a university than
almost any other. Its courses of instruction cover an
exceedingly wide range, while yet retaining in its
scheme the department of agriculture and of the me-
chanic arts—mechanical engineering, as the modern
name goes—and ‘‘ related studies " asitsleadingcourses.
The classics are taught at Cornell by some of the ablest
teachers in the country, and in history and political
economy a corps of professors of unusual strength give
such instruction as only a great university can offer.
Liberal education stands at Cornell where its friends
would desire that it should stand in every great college,
and all students who have the means and desire to do
so, even when proposing to enter the technical courses,
may obtain a good, broad, and liberal general educa-
tion before attempting professional work.

The announcement is now made by the trustees of |

Cornell University that, at the commencement of the
next collegiate year, a law school will be established at
that university, and that it will be ready to receive
students in the autumn of 188%.

This determination will be looked upon with special
satisfaction by all who are interested in the work of

|

promotion of the useful arts, not only from the side of ;
the schools, but also practically ; as it will undoubtedly i flagstones and paving sets are articles required every-

enable all so desiring to secure the best possible in-
struction in the laws having special importance to
those engaged in such vocations as have closest rela-
tions with the arts on the one side and the law on the
other.

In addition to thelaw school, we are soon to have the
present courses broadened into a special school of me-
chanical engineering, as well as of the civil engineer-
ing, of railways, followed, in due time, by a school of
steam engineering, schools of the engineering of the
textile manufactures, and other branches of mechani-
cal engineering ; and, finally, when these schools of
mechanical engineering are provided for properly, it is
expected that a school of mining engineering of excep-
tional completeness in its corps of instructors and in
its outfit may be founded as an important part of the
Sibley College system.

Evidence of progress like this at Cornell is indicative
of ability and purpose on the part of the hanagement
to keep up with the spirit of the times, and will be
highly gratifying to all who are interested in the ad-
vancement of practical education.

—_———— - —— — e
WILL THE BROOKLYN WIRES BE BURIED?

The Brooklyn Board of Commissioners of Electrical
Subways has received advice from the Corporation
Counsel, in which he tells them that the electrical com-
panies must be provided with a subway in which their
service may be carried on unimpaired. In other words,
they are required to furnish underground a medium
for the operation of electrical wires which shall be as
good as that furnished by the pole system.
the air is the best insulation for such wires and the
ground the worst, the task set before the Commission,
as will be seen, is by no means an easy one, and,
perhaps, its fulfillment is not even possible.
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Since ;

There is no known means at present of making wires
work as well for considerable distances under as above
ground.

As showing the little progress that has been made of
late in lessening induction and retardation, the enemies
of good telephone and telegraph service, we have the
evidence presented to the recent electrie light and tele-
phone conventions. This shows that though skillful
electricians have worked assiduously at the problem,
little or no progress has been made in a twelvemonth ;
that the mal-influences which disturb underground
telegraph wires, and telephone wires above and espe-
cially under the ground, remain unchecked and unex-
plained.

Fortunately for the Brooklyn Subway Commission,
the Corporation Counsel does not insist that they shall
find a means of burying the wires as efficient as that
now in operation through the air, but only that such a
subway shall be found before the electrical companies
are forced to bury their wires. There is an alternative,
fortunately, for the Comnmission, a door of escape out
of this perplexing dilemma.

—_—_— e —————
Slag Pavements.,

A new industry has been started in Middlesbrough,
Eng., the object of which is to utilize blast furnace
slag in a somewhat more definite and systematic man-
ner than has hitherto been attempted. The works
where it is carried on belong to a limited company, the
managing director of whichis Mr. J. A. Jones. One of
the objects of the company is to make paving sets.
These are produced by pouring blast furnace slag intg
metallic moulds, and then allowing the castings to cool
slowly in an annealing furnace. Without annealing,
slag cast in whatever form is certain to fly tq pieces by
the unequal contraction which takes place as it cools.
With annealing it can be cast into almost any form,
and when finished is as hard and tough as a basaltio
rock. Inasmuch as these sets are as serviceable as
those which are hewn from whinstone, and much
more shapely, the manufacture and sale of them is
of itself a good thing for Cleveland and for all pur:
chasing districts. But there are further manufactures.
It has been found that if slag which has been annealed
be pulverized, and mixed with cement in certain pro-
portions, and pressed into moulds, and put aside for,
say, three months, it sets into a peculiarly firm, hard,
and solid mass. The value of these qualities was soon’
perceived, especially as applied to the manufacture of
concrete flagstones. Consequently, the company re-
ferred to is making these and laying them down for
footpaths, railway station platforms, and so forth. The
standard size of flagstone is about 3 ft. by 2 ft. by 3 in.
They are exceedingly flat and smooth, and usually hard
on the surface. When laid down in place, they form a
beautiful, even surface, far superior to what is ever ob-
tained with the best Caithness flags. Town surveyors
always prefer pavements laid with flags to those made
by concreting in place ; for in the former case one or
more flags can be taken up and laid down again should
there be any settleinent of the foundation below, or
should it be necessary to get at any pipes or®drains.
But if an unjointed concrete pavement is interfered
with, or any settlement takes place below, it can never
again be put into as satisfactory condition as at first.
Inasmuch as Middlesbrough is a seaport town, and

where, it is to be hoped that they will henceforth be
exported coastwise and abroad. In this way some:
thing tangible might be done at once to find employ-
ment for the idle to tide over the long-continued de-
pression of trade, and at the same timme to prevent
a further accumulation of slag in the vicinity.

—_—_— e r—

Rewards of Successful Invention.

Mr. Leedham Binns, of the Binns Patent Band Com-
pany, of Philadelphia, has obtained several patents
which have proved very valuable. In the manufacture
of gold, silver, and copper tinsel yarns, for use in
domestic upholstery goods, what is alimost entirely a
new industry, of considerable importance, has been
created, largely in consequence of the patented inven-
tions of Mr. Binns, for which he is said to have been
directly remunerated in the sum of $375,000. These
brilliant yarns are soft, and designed to be specially
applicable in fine weaving, while the patented inven:
tions referred to have made it possible to 1nanufacture
them so cheaply that they are becoming very popular.
The company has been obliged recently to greatly en:
large its works, and the new uses to which such yarns
are found suitable promise a continuous growth in the

business.
s L i W  —

A Remarkable Cattle Disease,

Dr. E. Salmon, Chief of the Bureau of Animal Indus-
try at Washington, says that the cattle plague in Clin-
ton County, Ind., is not pleuro-pneumonia, but ber:
micular bronchitis, very contagious, and frequently
fatal. The post-mortem in each case disclosed thou-
sands of small, hair-like, white worms, from one to two
inches in length, in the bronchial tubes. The infected
cattle are quarantined, and it is thought the disease
will be checked.
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PHOTOGRAPHIC NOTES.

Mounting Large Photographs.—The following is re-
commended by Mr. Davanne as a method he observed
in France for mounting large photographs, which we
tind reported in the British Journal of Photography :

All amateurs, as well as the trade, know how diffi-
cult it is to paste a photographic proof upon a large
cardboard (bristol), so that in the shrinking or contrac-
tion of the proof no wrinkle or ridge should be appa-
rent, but the whole lie perfectly flat.

The photographer in question had a large flat box of
the size of the cardboard, on the bottom «of which the
cardboard is laid. A kind of frame on hinges, joined to
the box in the form of a lid, is now closed and fastened
down to the box by means of hooks. This frame or lid
has an opening in the center a quarter of an inch each
way larger than the proof or print to be pasted. The
box is only about one inch high, and on the bottom
is placed a piece of wood about half an inch thick,
beveled off toward the four sides, and of the exact size
of the print to be pasted. In the center of the bottom
of the box is fastened a strong screw, so as to raise or
fall the piece of beveled wood. Its use can now easily
be guessed. The bristol is placed in the box, the lid
of which is closed, the screw is turned, the center of
the bristol is pressed up the holein thelid. The pasted
proof is taken and placed on the bristol, the square
hole serving at the same time as a guide. Th. quarter
of an inch given to the opening on each side allows
the proof to be taken by the fingers and placed i» its
proper place with the greatest ease. It appears that
this bulging out of the midd!: of the cardboard before
pasting on the proof gives perfect flatness to the whole
when dry. :

One of the members, at the instigation of M. Davanne,
had one of these boxes made, and he assured the mem-
bers that he was very much pleased, and could recom-
mend its use.

Another member informed us that he had always
succeeded without any apparatus whatever to get his
proofs flat, ‘‘or flat enough for every purpose,” simply
by cutting out a thick piece of blotting paper of the
exact size of the print to be pasted, and, after having
dampened it, helaid it upon the back of'the cardboard
for about fifteen minutes before pastingit on the print.
In fact, the two methods have for object to raise the
center of the cardboard, so that when the print dries
and contracts the cardboard becomes flat. Both these
dodges are good, but the latter has in its favor its sim-
plicity.

—_— et —
Gas Engines for Large Powers,

The works at Deutz, where Otto’s gas engines are
being built, are now busy with large motors of this
class for driving mills and factories, instead of the usual
steam engine. These gas engines are used in connec-
tion with a special gas-making plant, and it is stated
that whereas the average consumption of an ordinary
steam engine is 34 1b. of coal per horse power, the cor-
responding consumption of the gas engine is only 214
1b., and this economy has induced several works to re-
place their steam engines by large gasengines. Among
these works are the zine rolling mill of W. Grillo, in
Oberhausen, where ten gas motors supply an aggreate
of 244 H. P; the Mechern Berg Werk Verein, where
seven motors supply an aggregate of 174 H. P.; the
Russian company for the manufacture of powder in
Schlusseburg, where seventeen motors supply an aggre-
gate of 194 H. P. ; a sugar factory in Elsdorf, where six
motors supply an aggregate of 191 H. P. ; the water-
works of the town of Coblenz, with 120 H. P.; the
municipality of Prague, with 150 H. P. (for electric
lighting); and the opera in Frankfort-on-the-Main,
with two motors, having 100 H. P. .

Pl

Meteor Showers. p

Prof. Richard A. Proctor maintains that fmost of the
meteor streams with which the earth comes in contact
are derived from the earth itself; that is, thrown off
by volcanic action at a timme when the internal forces
of our planet were sufficiently active to give the initial
velocity, some twelve miles a second, requisite to carry
them beyond the earth’'s attraction. Comets, which
he regards as the parents of the meteor streams, he
thinks may have originated outside our solar system.
Most of the comets whose orbits belong to our system,
he thinks originated in the larger planets. The sun is
now, perhaps, giving birth frequently to comets which
probably pass beyond the liinits of its attraction.

———— - Pt
Varnish for Metals,

A so-called .vulcanized varnish is recommended by
the Zeitschrift fur Maschinenbau und Schlosserei. This
is ordinary linseed oil varnish, containing 5 to 10 per
¢ent of sulphur. A solution of flowers of sulphur in
hot turpentine oil is prepared, to which a correspond-
ing quantity of linseed oil varnish is added, and the
whole well stirred. This mixture preserves metals
against oxidation by transforming their surfaces into
sulphuric combinations. By mixing vuleanized var-
nish with non-metallic coloring substances, or with a
solution of asphalt, excellent weather proof paint is ob-
tained for application in any color to metallic surfaces.

The Electric Light and Fire Losses.*

The importance of the electriclight as a factor in the
advancement of human progress has been fully demon-
strated, but it has brought with it an element of dan-
ger by destruction of property that must be examined
into, and, if possible, eliminated.

There is no denying the fact that the electrie light is
destined, in the near future, to largely supplant all
other methods of illumination at present in vogue.
All other forces now employed, such as illuminating
gas, coal oils, and fluids of like nature, are under cer-
tain restrictions of law, both as to their manufacture
and use. Gas companies are compelled to furnish a
gas not below a certain degree of luminosity, and not
to contain more than a certain percentage of impuri-
ties. Coal oil is likewise restricted to a minimum de-
gree of fire test, below which its use is prohibited. The
same is true of naphtha and burning fluids, which are
not to be stored in quantities, except under certain re-
strictions. All of thesesafeguards areintended tolessen
the danger to the community from their use, and thus
decreage the danger from conflagrations that would
otherwise arise. Nevertheless, in spite of all these pre-
cautions, fires continue to occur, and in many cases
from direct infractions of these laws.

The principle of electric lighting may be said to be a
comparatively new discovery. Intensity of light means
intensity of heat, and heat results in fire unless careful-
ly guarded against. So far, while its danger to the un-
sophisticated is fully admitted, no laws, save in a few
local instances, havebeen enacted for its use. The sys-
tem is yet in its infancy, and while its powérs and dan-
gers ‘are freely acknowledged, there are but few that
have the technical knowledge sufficient to understand
what is or is not safe in regard to its employment.
Everything has to be left to the companies themselves ;
and while the latter have a vital interest in assaring
the public that this great force can be made a tractable
slave to man’s use, it is obvious that the demands of
the public call for skilled workmen in this direction
faster than they can be furnished. For this reason
much of the work must be deputed to men only partly
familiar with the nature of the force employed. Under
these conditions it will naturally follow that many mis-
takes will be made in running wires for this purpose in
buildings now in course of erection, or in other build-
ings altered for this purpose.

The law of electric currents is that they will com-
plete their circuit by thie shortest possible route that
lies open to them. The danger lies in their possible di-
version from their proper intent through accident or
carelessness. In doing this, there is a consequent dan-
ger of fire, if anything of a combustible nature lies in
the short circuit made.

The only safeguard at present employed is the in-
sulation of the wires by some good non-conducting
substance, but so far there has been nothing of the
kind that is not open to some objection. The over-
charging of the wire from too powerful a current will
generate a heat that will cause it to become red hot,

and in this condition the covering will burn off, leav-

ing the wire exposed to convey its heat to surround-
ing objects. Even in the absence of this cause, the
wires may be left exposed in such a manner that the
coverings may become rubbed off by the contact of
surrounding objects. So that in either case the in-
sulation isdestroyed and the current set free to make
mischief.

While admitting the dangers as at present existing,
it is not denied that they can be overcome or con-
trolled. The question is, to how great an extent do
these dangers exist, and on whom should fall the
task of guarding against them? The losses by fire re-
sultingfrom the careless employment of this force will
affect the public in general who are uninsured. It
would seem, then, that the cities in which this light
is used should appoint suitable men to see that all
proper precautions are taken on the side of safety.
At the same time, inasmuch as the insurance compa-
nies areinaugurating a more thorough system in re-
gard to the inspection of risks, it would cost them
but a trifle additional to secure competent men for
this branch of the subject. -

Undoubtedly, as time progresses, the public at large
will become better acquainted with thenature of this
force, and be able to use ordinary diserimination in
its employment ; but that time is still a long way off,
and in the interim other precautions are necessary.
It will be remembered that the introduction of coal oil
or kerosene was followed by numerous explosions and
fires, though at the present day its use is regarded as
comparatively safe. The same result wild follow in
the case of the electric light when it becomes more
common, and no doubt some method will be devised
by which it may be handled more safely.

Apart from the danger existing as a direct means of
causing fires, there is another nearly as great, from
the present plan of stretching the wires on poles in
the public streets. There are many cases where the
wires thus exposed are a menace and obstacle to the
firemen in the performance of their duties. The or-
dinary telegraph wire can be cut or handled with

* Insurance World.
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impunity ; but the electric wire, heavily charged, as it
must be, means a physical danger, and perhaps death,
to the man who attempts to carelessly handle it.
Cases of this kind are numerous, so much so that the
suggestion has been made that firemen be provided
with a pair of cutting nippers having glass or other
insulated handles for the purpose of cutting these
wires when it may become necessary witheut risk to
the individual. Even this would not always be safe
unless the precaution was observed of keeping the
handles perfectly dry when using, as.water is an ex-
cellent conductor.

While the benefit of this new force is acknowledged,
public property should not be carelessly exposed to
danger pending the time when a safer method of
governing this force shall become known, and when
experimental theories shall give place to practical
success. In the mean time it behooves the fire under-
writers to be on their guard against a force which
threatens to materially add to the losses, and which
losses show a tendency to increase rather than to de-
crease. ) :

_— .., -——
+DECISIONS RELATING TO PATENTS,

U. S, Circuit Court.—District of Connecticut,

ENTERPRISE MANUFACTURING COMPANY, PENNSYL-

VANIA, 0. SARGENT et al.
PATENT MINCE MEAT MACHINE.

Shipman, J.

A new combination of old parts for attaining an ob-
jecdt may sometimes, and perhaps often, be so obvious
as to merit no title to invention.

While in ordinary cases of new combinations of old
parts for attaining an object novelty and utility are
evidence of invention, there should be other evidence
to show that it exists.

Evidence of invention, in addition to novelty and
utility, may often be found in the machineitself, which
shows that it came from a creative mind, or the neces-
sary evidence may sometimes be found in the history
of the invention.

In this case the patentee accomplished a new and
beneficial result by means which others had been near
to and apparently wanted to find, but did not see.
Held that he was entitled to be styled an inventor.

The first and second claims of letters patent No.
271,398, of January 380, 1883, to John G. Baker, for a
machine for mincing meat, considered, and Aeld not in-
fringed by the defendant’s machine, patented in re-
issued letters patent No. 10,717, of April 17, 1886, to
John H. Shaw.

U. S, Circuit Court.—Southern District of New York,

COLGATE v. THE WESTERN ELECTRIC MANUFACTURING

COMPANY.
Wallace, J.

Infringement consisted in the sale of the patented
article. Proof of an established license fee for the use
of the invention held insufficient to authorize a re-
covery.

" Royalty paid for a license to sell and transfer to pur-
chasers the right to use is not the criterion of the value
of an ordinary selling right.

U, S, Circuit Court.—Eastern District of Louisiana.

GAIL el 2l. V. WACKERBARTH el al.
TRADE MARK.

Pardee, J. .

Parties will be restrained by injunction from putting
up goods in packages in imitation of others in the
trade calculated to deceive the buying public and to
defraud the original users of such packages, but sach
imitation must be suffickently close to have that effect
or the injunction will be refused.

Spontaneous Combustion of Wood.

Mr. Braidwood, superintendent of the London fire
engine establishment, stated before a committee of the
House of Lords that by long exposure to heat not
much exceeding that of boiling water, timber is
brought into such a condition that something like
spontaneous combustion takes place, and that it may
take eight years for the heat from pipes charged with
or used to convey steam, hot water, or heated air,
laid among the joists of a floor, or in the heart of a
partition, or elsewhere in a building, incased in tim-
ber, to induce the condition necessary to the actual
ignition .of the timber.

—————
Fluorescence of Bismuth,

Sulphate of bismuth, according to M. De Boisbau-
dran, does not fluoresce in a vacuum when submitted
to the action of the.electric discharge ; but when mixed
‘with sulphate of “calcium, it gives out a fine reddish
orange fluorescence. Sulphate of bismuth with sul-
phate of strontium gives a bright orange fluorescence ;
and with carbonate of strontium a blue light. With
sulphate of magnesia, sulphate of bismuth gives an
orange fluorescence. M. De Boisbaudran has applied
this method to the discovery of traces of bismuth in a
number of chemical products and reagents of the labo-
ratory, several of which were reported to be pure.
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WATCH PENDANT KEY AND SAFETY ATTACHMENT
FOR WATCHES.,

The inventions herewith illustrated have been pat-
ented by Mr. Daniel Nettekoven, of Fort Shaw, Mon-
tana. The upper engraving represents the watch pen-
dant key, while the second shows the safety attach-
ment. The key is formed with a shank having a
square aperture, in which fits the pin attached to the
pinion connected with the movement in the usual man-
ner. The shank is provided with a ratchet wheel,
shown detacheddn Fig. 8, which meshes with a corre-
sponding wheel formed on the bottom of a hollow
stem formed with plain or fluted sides or with a sphe-

NETTEKOVEN’S WATCH PENDANT KEY.

rical 'fluted knob. The two ratchet wheels form the
clutch of the winding mechanism. Fitting over the
end of the hollow stem is a cap which prevents the
entrance of dust. A spring, the arrangement of which
is clearly shown in Fig. 2, holds the ratchet wheels in
contact with each other. The tension of the spring is

NETTEKOVEN’S SAFETY ATTACHMENT FOR WATCHES.

regulated by a nut, and is sufficient to hold the wheels
in contact while the watchis being wound; but as soon
as the winding is accomplished, the shank remains sta-
tionary, the upper wheel gliding over the lower one,
even if the operator continues to turn the stem. This
prevents the possibility of the main spring or other
parts being broken. Fig. 4 shows the construction of
the parts when applied to stem-winding watches.

The safety a.ttac;hment for watches consists of a loop

N
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HUNTINGTON’S IMPROVED FURNACE GRATE.

secured at its upper end to a cross bar which may be
made to resemble any emblem, and which is rigidly
secured to the garment. Thelower loop part of the hook
is attached to a bar (Fig. 2) secured to the edge of the
pocket containing the wateh. The free end of the
hook is bent inward, and is in close contact with the

which are cast bars.

garment. By pressing the garment inward, the watch
chain can be slipped into the loop of the hook. It will
be seen that a pull on the chain will not dislodge the
watch, as the watch ring will strike against the hook
and be held thereby.

The wearer can, however, at any time withdraw the
watch by taking hold of it and pulling it out, as the
chain has a free movement in the loop ; or by taking
hold of the chain with the fore and middle fingers and
placing the thumb on the free end of the hook, for rais-
ing it so as to allow the chain to pass through.

D e —
SAFETY STIRRUP. .

In the stirrup herewith illustrated, which is the in-
vention of Mr. A. R. Parkison, of Monongahela City,
Pa., the parts are so arranged that, should the rider be
thrown, his foot will be released, while the pressure of
the foot upon the side of the stirrup will cause the
diseconnection of the stirrup from its strap. The
tread ismade integral with one side bow, while to its
opposite end is hinged a niovable bow, whose upper
end carries a pin that passes through an extension
formed upon the arm of the head as represented in Fig.
3. Within the head is loosely mounted a shaft car-
rying a rectangular rack provided with pins on its
upper arm. The stirrup strap passes through a slot
formed in the head, and around the rack, as shown
in Figs. 1and 2. After the leather has been thus se-
cured, the rack is held from turning by the pin upon
the upper end of the movable bow. The strap may
be permanently attached to the saddle and its length
regulated at the stirrup. Should the rider be thrown,
the pressure of his foot will throw out the movable
bow to the position indicated by the dotted lines in
Fig. 1, when the rack, should it be subjected to any
pull, will be free to rotate and release the strap, and
thereby disconnect the stirrup.

GO
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HOTEL REGISTER.

Within the case, directly behind two transverse
openings in its upper face, are arranged two shafts,
mounted in bearings in the sides, and each having at
one end a crank handle. Passing through the openings
and around the rollers is a strip of paper, the construc-
tion being such that when the upper shaft is turned
the strip will be wound thereon and unwound from
the lower roller. The rollers carried by the shafts are
held in place by shields placed at either end of éach
roller. The strip of paper is divided into four parallel
columns, the idea being to provide a separate column
for the name of the guest, for his residence, for the time
of his arrival, and for the number of theroom to which
he is assigned. Projecting diagonally from the upper
end ,of the case is an ornamented panel, to receive the
name of the hotel and other appropriate matter. Be-
low the panel is a recess for holding pens and openings
for ink wells. The case is pivoted upon a metal stand-
ard, so that.it can be freely turned.

This invention has been patented by Mr. James W.
Leasure, lock box 1420, Bradford, Pa.

IMPROVED FURNACE GRATE,
The sections are formed of toothed end pieces, with
The opposite ends of the bars are
received in mortises in the sides of the next toothed
wheels. Each section of the grate bar is thus made up
of two wheels, from one of which the bars project and
enter mortises in the other. The grate bar is formed
of a series of such sections placed on a hollow slotted
shaft and secured together by bolts passing through all
the sections. Tle teeth on one wheel of a section point
in a direction opposite to those on the other wheel, so
that the work is the same, no matter in what direction
the bars are revolved. The bars are revolved by suitably
arranged cog wheelson the ends of thesnafts. Inserted
in the hollow shaft is a pipe which extends through
the entire series of sections of the grate bar,
and is apertured to permit the escape of water
therefrom to the interior of the bar, to keep it
cool and to furnish a certain amount of steam

to the fire to improve the combustion and eco-
. nomize fuel. The wheels of adjacent bars
alternate with each other, leaving spaces for
the escape of ashes and clinkers, which are
= ground up and removed by the rotation of the
wheels and bars. {
This invention has been patented by Mr.
S. H. Huntington, of West Pittston, Pa.

: Silotvaar, a New Explesive.—Is it a Russian
¢¢ Keely Motor 2

M.* Rucktchell. a Russian engineer, has in-
vented a new explosive, which he calls “silot-
vaar,” with which experiments have peen
recently carried out at the camp of Krasnoie
Selo, near St. Petersburg. As compared with
ordinary gunpowder, the penetrative power of
the new explosive, when used for cartridges, is stated
to be ten times greater.
explosive consists is still the secret of the inventor.
The explosive, an exchange says, emits no smoke or
heat, and the discharge is unaccompanied by any re-
port. Since these experiments, the Russian war and
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naval authorities have had the new explosive examin-
ed and tested by experts, who, it is stated, have pro-
nounced favorably upon it. It is further stated thata
motive force may be generated with the explosive by
means of an engine constructed by the inventor, for
which he claims superiority over steam and gas en-
gines. The inventor has patented both the explosive

PARKISON’S SAFETY STIRRUP.

and the engine in several countries. If patented, the
composition cannot be a ‘‘secret.” On the whole, this .
reads, the Mining Journal thinks, like our own Amer-
ican Keely motor.
—_— et ——
A NOVEL FORM OF VESSEL,

This vessel is rectangular in plan and cross section
and double convex in longitudinal section and side
elevation. The measurements in the following de-
seription may be regarded as suggested proportional
dimensions. The hull is 180 feet long, with flat verti-
cal sides, 12 feet high at their middle parts and ta-
pering to a point at the water line. It is 60 feet wide,
the bottom being flat in eross section, but curving
gradually upward from the middle part to the ends.
The middle third of the deckis flat, while the end

LEASURE’'S HOTEL REGISTER.

thirds curve downward to meet the ends of the bottom.
The vessel is provided with two or more stationary
weighted keels, as may be required, but in all cases a
keel is placed beneath the lower edge of each verti-
cal side. Two or more rudders are used, controlled by
chains in the usual way, and two or more masts may
be employed, or the vessel may be driven by steam
power. The interior of the vessel is divided into a
number of water-tight compartments, and, if used for
war purposes, the side compartments could be made
shot proof by jute fiber, which would float even if full
of holes. Drawing very little water, the vessel could
enter any harbor. Oil or grain could be carried in

bulk, thereby economizing in labor and cost of €ans,
It is evident that such a vessel

barrels, or bags.

SENNY
0’GRADY’S NOVEL FORM OF VESSEL,

would have great breadth of beam in connection with

The compound of which the a very fine ‘“‘entrance” or *‘ run,” and, as a war vessel,

would produce a most formidable ram and have great
steadiness as a gun platform.

This invention has been patented by Mr. W. L. D,
O’Grady, of 98 Maiden Lane, New York City.
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VEHICLE.,

The object of the invention here illustrated is to ob-
viate; as far as possible, the jolt, friction, and difficulty
of propulsion inherent in that class of vehicles having
for their running gear wheels and axles, to dispense
with springs, and to obtain a smooth and easy move-
ment of the vehicle. The endless tracks are composed
mainly of anti-friction rollers, united by links to form
an endless chain, as shown in Fig. 2. The side pieces
of the body of the vehicle are oblong in form, are held
parallel with each other by suitable frame-
work, and are flanged to form guides for the
wheels of the eundless tracks, so that all dan-
ger of lateral displacement of the tracks is
obviated.

The guards surrounding the wheels are
made up of links of sheet metal, shaped as
clearly shown in the perspective view, and
hinged together to form a continuous chain
to inclose the wheels. As the vehicle is
drawn along the ground, the contact of the
endless guards with the ground will cause
the body to be drawn along the endless
tracks, as it were, upon the oblong side
pieces, the latter running upon the rollers.
The tracks at the same time pass around the
side pieces, over which they run with but lit-
tle friction, thereby producing easy running,
and, owing to the broad surface in contact
with the ground, easy riding. This inven-
tion has been patented by Mr. Charles Dinsmore, of

‘Warren, Pa.
—_—————r———

The Occupations of Great Men.

The Medical Agehas been investigating this subject,
and says that the father of Demosthenes was a black-
smith ; of Euripides, a dealer in vegetables ; of Socra-
tes, a mediocre sculptor ; of Epicurus, a shepherd ; of
Virgil, aninnkeeper. Columbus was the son of a wool
carder ; Shakespeare, of a butcher ; Luther, of a miner ;
Cromwell, of a brewer; Sixtus V., of a swineherd;
Linnsaus, of a poor country minister ; Franklin, of a
soap boiler ; Rousseau, of a watchmaker ; and Murat,
of an irnkeeper. The writer concludes that the moth-
ers of these men may have been the source from which
their genius was derived, and, indeed, it is known that
some of them were women of- more than ordinary ex-
cellence.

40

NEW TORPEDO BOATS.

The inereasing importance of the question of our
naval defenses, now before Congress for action, gives
interest to the doings of other nations in this direction.
Several new vessels have, within two years past, been

Danger of Water in Steam Pipes.

Many are not aware of the dcnger that ensues when
condensed water is permitted to accumulate in steam
pipes, and no means provided for drawing off, by
suitable opening provided with cocks arranged or
located at the lowest points in aline of pipe.

The danger arises from the fact that when the steam
encounters a body of cold water, there is rapid con-
densation, causing a vacuum, and the violent rush
with which the water is then driven along the pipe

DINSMORE'S VEHICLE.

like a water hammer, against elbows or the casing
of a valve, sufficient sometimes to drive a hole through
the solid metal, as if it had been punched with a
solid ram of steel. Connecting pipes between the
boilers of a battery, a part of them having been cold
for a few days, have been ruptured by opening the
valves that closed the connection with the boilers
under pressure of neglecting to properly drain the
pipes. Men in charge of boilers have been seriously
injured by neglecting these precautions. Not only
valves have been ruptured, but steam pipes are some-
times split, in some cases for several feet of their
length.

It has been proved beyond question that no steam
fitter who neglects to provide for the easy and rapid
removal of all water of condensation is fitted or com-
petent to be trusted with the supervision of work re-
quiring the intelligence and caution which has been

| shown to be necessary in laying lines of pipe for car-

rying steam.

There is no doubt that a reliable automatic steam
trap which will drain the water off from the line will
prevent these disasters; and it is the duty of persons
in charge of the erection of steam lines to see that

a line of pipe can be quickly and easily drained, and,
by this, the possibility of disaster is removed.—Master
Steam Fitter.

Novel Health Treatment,

The variety of remedies and appliances for the treat-
ment of maladies of every kind are not only ndme-
rous on the Continent of Europe, but some of them
are very amusing The mud baths administered at
many establishments-have had quite a successful run,
and now a novel anti-fat cure establishment
has been started in Germany, which is de-
scribed by a traveler who has inspected its
working :

‘“‘Imagine to yourself a gentleman of alder-
manic rotundity standing in a sort of tread-
mill and hard at work trying to mount an
imaginary staircase, without ever getting
above the first step, inasmuch as the upper
ones are constantly receding under his
weight. The physical exertion of ascend-
ing the continuously descending steps causes
the unhappy climber to set in motion a
system of bellows, which inhale the outer
air and blow it full in his face. Instead of
the common street air, however, the victim
can also be made to inhale air impregnated
with extract of pine and other forest trees,
and oxygen, thereby procuring him, within
the walls of the eity, the illusion of filling
his lungs with the invigorating air of high mountains.
Besides all this, the steps are so constructed as to be
placed perpendicularly, if desired, in imitation of a
steep mountain.

Thus the patient. obtains the exercise, and at the
same time inhales artificially prepared oxygen, or it
may be natural air impregnated with other health-
giving properties.

—_— ——,r———
Intensifying with Bromide of' Copper.

Mr. Ives, of Philadelphia, gives an improved method
of intensifying with bromide of copper and silver for
negatives that are used for photo-lithography and simi-
lar processes. The author contends that the present
method does not give such a density as is often desired
for these processes, even if one repeats the operation, or -
blackens it with an alkaline sulphide. With the fol-
lowing method, however, a much greater density is ob-
tained by simpler means. He recommends that, after
the negative has become white by the application of
the bromide of copper solution, it should be thoroughly
washed, and placed in a weak solution of iodide of am-
monia, which will turn the negative to a yellowish
green color. The negative should be again washed,

— -

"

NEW TORPEDO BOAT FOR THE YANISH NAVY.

added to the Spanish navy, and that government is
now providing itself with a number of new torpedo
boats. We here present the model of the very latest
constructions of this class. They are vessels of the
Austrian Falke type, constructed by Thornycroft & Co.,
London. Length, 147 ft. ; width, 14°6 ft. ; displacement,
147 tons; double screws; speed, 22 miles an hour.
They have two torpedo tubes at the bow, and three
repeating deck guns. OQur engraving is from La Ilus-
.gracion Espanola.

ample means are provided for preventing the accumu-
lation of water. Every low part or place in the line
should be provided with traps or drain cocks, ample
to carry off in afew minutes any water in that part of
the line.

It is often found that through false notions of
economy the cocks placed for draining off the water
are too small, and it often happens that the man who
is charged with the duty is hurried, and the work is

Lox‘lly halfdone. The best economy is to arrange so that

© 1886 SCIENTIFIC AMERICAN, INC

and the silver solution applied in the usual manner.
This method gives an opaque and less actinic color
than with the bromide of copper solution alone.

AN order has been issued in Lower Austriaforbidding
manufacturers and tradesmen to sell nickel plated
cooking vessels. It is stated that vinegar and other
acid substances dissolve nickel; and that this, in por-
tions of one-seventh of a grain, causes vomiting, and is

even more poisonous than copper,
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Laundry Hints,

A spoonful of oxgall to a gallon of water will set
the colors of almost any goods soaked in it previous
to washing. A teacup of lye in a pail of water will
improve the color of black goods. Napkins should
lie in lye before being washed ; it sets the color. A
strong tea of common hay will preserve the color of
French linen. Vinegar in the rinsing water for the
pink or green calicoes will brighten them ; soda an-
swers the same end for both purple and blue. To
bleach cotton cloth, take one large spoonful of sal
soda and one pound of chloride of lime for thirty
yards; dissolve in clean soft water; rinse the cloth
thoroughly in cold soft water, so that it may not rot.
This amount of cloth may be bleached in fourteen or
fifteen minutes. *

_— e,cr—
TIME REGISTER.

The important principle of this invention is that
when the clock is placed in one position it stops, and
when placed in another, or reverse position, it runs
again. )

It is applicable as a time register for billiard and
other gaming tables, and for all kinds of machines or
machinery used at intervals, such as dynamos, when it
is necessary or desirable to have an account of the
whole length of tilne such machinery is in use during
the day or week. The application of this register to
billiard tables is very simple and perfect. It may be
attached under the edge of the table by an arm which
telescopes, thus allowing the clock to be drawn out and
laid over the table, as shown in the annexed en-
graving ; or it can be attached to the gas fixture
or suspended from the ceiling over the table by
two brass tubes, one sliding inside the other, allow-
ing the clock to be raised and lowered, as also
shown in the drawing. When the clock islowered
or laid over the table, it stops running. When it
is raised from the table, it commences to run. The
table cannot be used while the clock is down,
neither can the clock be raised from the table
without starting to run, and continuing until low-
ered or laid across the table again. As a register
for billiard tables, the clock is provided with three
hands. In the morning, before play commences,
all three hands are placed over the figure XII. As
each set of players finish their play, the clock is
lowered or brought over the table, the key inserted
in the back, and the hour and minute hand turned
back to the figure XII. again ; the third hand
keeps its position and records the whole time
the table is used during the day, and is controlled
only by the proprietor or person having the lock
key.

The use of the register in this respect is three-
fold. The players see exactly how long they play,
the attendant or clerk does not require to keep a
record of the time, and mistakes are impossible.
The proprietor has a close record of the whole
time his tables have been used during the day.

In applying this register to dynamos and other
machinery an eight day clock is used, and may be
applied in various ways. The one most suggestive is to
operate it by the belt driving the machine. When the
belt is upon the loose pulley the clockstops, and when
upon the tight pulley it runs, a slight cant from right
to left or left to right being sufficient to produce this
effect.

This register was invented and patented by Rudolf
C. Wittmann, box 564, of East New York, N. Y., of
whom further particulars can be obtained.

—_— et er—
The Filtration of Water,

Mr. W. Anderson lately read a paper before the
Society of Arts *‘ On a System of Purifying Water by
Agitation with Iron, and by Sand Filtration.” The
process described is one that has been carried out
with good results at Antwerp, where the water sup-
ply derived from an impure source, the River Nethe,
has been treated by the Bischof spongy iron process.
Mr. Anderson testified to the excellent working of this
gystem, in which the water is first passed through
ordinary filter sand, beneath which is a layer of coarse
gravel and granular iron, one part .of the latter to
three of the former; finally, the water is filtered
through an ordinary sand bed. The condition of the
mixed iron and gravel after continued use demon-
strates in a very striking manner the chemical action of
the iron in removing from the water impurities held
in solution. After this system had been in use at the
Antwerp Water Works for four years, an extension
of the supply became absolutely necessary; and as
the acquisition of new land for filter beds would have
been attended with a very heavy expenditure, in ad-
dition to the purchase of 900 tons of granular jron, Mr.
Anderson determined to carry out experiments upon a
suggestion that had been made some years previously
by Sir Frederick Abel. This suggestion was to the
effect that excellent resnlts might be obtained by
agitating the water to be purified with iron parti-
cles in such a manner that the iron surfaces should
be brought into intimate contact with the mass of
water being treated. Preliminary trials having in-

dicated very promisii.2 results, the new system was
tried on a practical scale. Large iron cylinders are
mounted horizontally on hollow trunnions fitted with
pipes by means of stuffing boxes and-glands, and
a slow rotating movement is imparted to the cyl-
inders by means of spur gearing.

One pipe, serving as an inlet, delivers the water
into the cylinder against a disk which acts as a dis-
tributer, and the outlet pipe is fitted, also within the
cylinder, with aninverted funnel, up which the water
passes so slowly as to allow of the precipitation of
the iron particles. The inside of the cylinder is fur-
nished with curved intercepting and baffiing plates,
and they are filled to one-tenth of their capacity
with iron borings. The cylinders at Antwerp areb
feet in diameter and 15 feet long. They are driven
at a speed of one revolution a minute, and are
capable of purifying 500 gallons of water per
minute. The diameter of the inlet. and outlet
pipes is 10 inches. The charge of iron borings for
each cylinder is 34 tons. This system was com-
menced at Antwerp in March, 1885, and hasdeen in
successful operation ever since ; one incidental advan-
tage attending its introduction having been that the
iron and gravel filter beds were changed into ordi-
nary sand filters, upon which the water wagdischarged
from the ecylinders. The storage capacity of the works
was doubled by this change. The results of purifying

water by agitating it in contact with finely divided
iron are stated by Mr. Anderson fo be as follows:
1. The chemical nature of the organic matter is

the answer is that New York, owing to its crowded
population, is under peculiarly unfavorable circum-
stances ; and again, it is by no means certain that
we may not claim a diminution in the prevalence of
the malady ; for our population has increased 300,000,
while the scarlet fever mortality has not increased, the
annual average being, perhaps, even less than it was
a decade ago.—Med. Record.
—_— e —— — ————————
Business Amiability.

Bishop Ames, of the Methodist Episcopal Church,
once delivered a sermon in Washington in the pres-
ence of members of Congress, the President, and a
large number of other Government officials, on the
subject of amiability in business. His text related
to the personal eharacteristics of the prophet Daniel,
the leading characteristic of whom was amiability of
deportment, winning to Daniel by his traits nearly
all with whom he camein contact. From thisstarting
point the Bishop proceeded to sum up some of the
observations of hisown long life, showing how men
of his acquaintance had succeeded in their several oc-
cupations by the practice of habitual courtesy with-
out insincerity, this trait, of course, accompanied by
honesty and industry. ‘ Other things being equal,”
said the great preacher, ‘I always prefer to buy my
goods at the store from that clerk who hasa friendly
word and a kindly look of recognition. So, too,I pre-
fer to deal with that business man who hasa pleasant
demeanor, and treats me like a brother. Other things
being equal, such a clerk and such a business man
will win where others of different social qualities
will fail.”

The good Bishop long since passed to final rest,
but the lesson he sought to impress upon the
young, on the occasion of which we speak, is as
important now as it was then, and employer and
employed in all branches of trade and industry

WITTANN’S TIME REGISTER.

changed, and existing albuminoid ainmonia is reduced
from one-half to one-fifth of its original amount. 2.
The water is softened by the precipitation of the
carbonate. 3. Infusorial life is largely destroyed and
modified. This systemn is now in successful operation
at Gouda and Dorderecht, in Holland, and at the
works of MM. Cail & Co., in Paris.

_—_——— . —

The Prevention of Scarlet Féver.

Scarlet fever is a disease whose prevalence does not
seem to be greatly affected by improvements in drain-
age, water supply, or by better modes of living gene-
rally. This is shown by English statistics. For the
last twenty-five years the annual mortality in all Eng-
land from this disease has keptabove 12,000. In Lon-
don the mortality, until within the last two years, has
been over 2,000, In New York city the mortality in
1871 was 791; in }875 it was 515; in 1883 it was 744;
and in 1885, 559.

It is only by isolation and disinfection, therefore,
that this disease can at present be checked ; but there
is already considerable evidence that such measures are
helpful.

Thus, in London, in the last two years, since more
efficient means have been adopted for isolation, the
mortality rate has fallen to 700 in 1884-85, while for the
present year it has been only at the rate of about 400.

At Salford, England, aceording to Mr. John Gatham,
the annual death rate from scarlet fever used to be
about 135 per 100,000 of the population. Since the es-
tablishment of a fever hospital, and the passing of a
compulsory notification act, the mortality has been
only about 50 per 100,000.

It thus appears that by means of isolation, by the
establishment of fever hospitals with the enactment of
a proper compulsory notification law, scarlet fever can
be reduced in amount about one-third. And this seems
to be the only way at present by which we can seri-
ously affect the prevalence of the disease.

It may be said that in New York we have both these
things, and yet no marked effect is produced. To this
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could heed it with profit. In politics, the lack
of amiability has sent many a candidate to the
rear, and in business depending upon the volun-
tary favor of the public (and what business does
not ?) it marked the line between success and
failure for many a firm. Courteous treatihent
of the rich and poor alike thus has not only a
commercial value above estimate, but it comes
very nearto the fulfillment of a divine command.
—Laundry Journal.
———ett———
Schaefer’s Compound for Steel,
BY 8. LLOYD WIEGAND.,

This compound is the subject of letters patent
of the United States, numbered 341,173, and dated
May 4, 1886. It consists of resin, linseed oil, gly-
cerine, and powdered charcoal, heated and inti-
mately mixed in the proportion stated in the
specification.

It is used by heating the steel to a clear red
heat, and immersing and coating it in the com-
pound, and the steel is afterward reheated and
hardened in the usual manner by quickly cool-
. ingit.

Burned cast steel is restored to its original condi-
tion, and the softer grades of steel acquire the pro-
perties of cast steel, by being treated as above stated.
Tools made from Bessemer steel, which is incapable
of being hardened, are, after treatment with this com-
pound and hardening, capable of cutting cast steel.

Tools so treated possess a greater durability than be-
fore, and are capable of cutting castings which resist
the best of ordinary cast steel tools.

The grain of steel exhibited by fracture of tools so
treated, as compared with the same material before
treatment, shows a difference analogous to that be-
tween the fine cast steel and coarse or blistered steel.

The compound applied to gray castings and mallea-
ble iron castings imparts a degree of hardness to them
superior to ordinary casehardening.

It is not attended in use with the unpleasant and de-
leterious fumes incident to casehardening compounds
containing hydrocyanic acid, and is much Jess ex-
pensive.

Specimens of different materials in their normal
state, and also as treated with this compound and
hardened, were submitted;, properly labeled, which
conveyed a clearer conception of the effect than could
be stated in, language.

In order that the facility of application and its effect
may be seen, a forge, with fuel and bars of steel and
other metal and a supply of the compound, were sub-
mitted, by means of which the members who felt in-
clined personally tested it after the close of the meeting.

The compound has been introduced into practical
use in many manufacturing establishments in this city,
with uniformly satisfactory results.—Jour. Fr. Inst.

O

Use of Compressed Air,

Mr. Preece states that in some of the British post
offices a great deal more air power than electrical po-
wer is used. In London, Manchester, Liverpool, and
Glasgow, all the telegrams were transmitted by air
power, and the use of air pressure for that purpose had
been applied for thirty years.
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THE FIRST TYPE WRITING MACHINE.
' (Continued from first page.)

or dictation is done almost as fast as one can speak ;
and thirty duplicates may be simultaneously printed.
Besides the mechanism just named, there are on the
market the Caligraph and other most excellent ma-
chines, working on the same prineiple. Moreover, there
are various forms of type writers, acting on different
prineiples and doing good work, though perhaps lack-
ing in speed or means for duplication.

The first example of a type writer was a model ma-
chine made by Mr. Beach in 1847. It printed upon a
sheet of paper, supported on a roller, carried in a slid-
ing frame, worked by ratchet and pawl, had a weight
for running the frame, letter and line spacing keys,
paper feeding device, line signal bell, and earbon tissue.
It had a series of finger keys, connected with printing
levers, which were arranged on a circle, and struck at
a common point on the roller. This machine worked
very well, but the quality of its printing did not satisfy
the inventor’s critical eye.- So he laid it aside for
improvement at a future tine. Meanwhile, he con-
structed another form of the invention, namely, a
type writer to print in raised letters, without ink. This
is the machineillustrated in our engravings. It was first
publicly exhibited in operation at the Crystal Palace
Exhibition of the American Institute, in' the fall of
1856, where it attracted great attention and took the
highest prize—the gold medal—as one of the most
novel exhibits of the occasion.

Referring to our engraving, it will be seen the em-
bossed letters are printed on a strip of paper, which
runs centrally through the machine.

The printing levers are arranged in a circle, in pairs,
one riding on the other. When the operator, Fig. 1,
presses a letter key on the keyboard, a pair of printing
levers, answering to the letter key, are brought to-
gether, the paper being between them. The printing
types are at the extremities of the levers, one lever hav-
ing a raised letter and its mate a sunken or intaglio
letter. The construction and action of the machine
will be readily understood by an examination of the
engraving. The paper is drawn from a reel (seen in
Fig. 1) by a ratchet wheel that feeds the paper on each
up-stroke of the printing levers. :

Any desired change in the spacing of the letters is ef-
fected by surning the pin seen at the right, Fig. 2. Fig.
1 shows the machine as it appears in operation ; Fig. 2
a central sectional elevation of the mechanism re-
moved from its case. On the roll of paper above is
shown the style of letter produced. Fig. 3 is a per-
spective of the machine removed from its case. This
machine does elegant work, operates with great rapid-
ity, and the alignment of the lettering iy almost per-
fect. It is made in brass, and presents an ornamental
appearance.

The patent for this invention was granted June 24,
1856, expired and became public property in 1870. The
patent drawings show both the single and double print-
ing keys, for doing either ordinary ink or‘rubber print-
ing or embossed letters ; also the carbon ribbon, device
for moving the same, a paper feeding device, with which
all the keys are connected in common, whereby the
paper is moved whenever any key is pressed.

Speaking of the progress of the type writer industry
in general, Mr. J. B. Huling, in an able contribution to
the Inland Printer, makes the following observa-
tions :

The facilities of all who can make any machines
whatever are pushed to the utmost, and even then the
foreign field cannot be canvassed for orders, for the en-
tire output seems to be required for the trade of our
own country. It is estimated that 50,000 machines of
all kinds have so far been manufactured, and that
about 75 per cent of that number are in current use,
the rest having been worn out or otherwise destroyed.
The capacity of factories now employed in building
type writers is from 10,000 to 15,000 machines per an-
num. Where the type writer has once been found
really requisite, it will never be dispensed with.

Type writers have been of particular benefit to pro-
fessional men, such as clergymen, lawyers, editors, and
litterateurs, who usually are the most persistent pen
users; but in facilitating commercial correspondence
they find their greatest usefulness, and thence arises
the demand, now so great that it cannot be met fast
enough. Business men, in particular, have special rea-
sons to wish for clearness in their papers, as monetary
loss may often be caused by slight obscurities.

No large business house may be found in these days
without a type writer of some kind. To lawyers they
have been of most marked aid, mainly through the
ability to produce manifold copies at a single impres-
sion.

Most conspicuously, the existence of type writers has
contributed to encourage the study of shorthand, so
that opportunities for instruction in that difficult
art were never so numerous before. There are ten
teachers for one formerly, and no institution educating
in commercial matters is without one, while they find
employment in many public schools. Note taking
clerks are demanded.in every branch of trade, and
their services have been most potent in swelling the

bulk of general correspondence and increasing the vol-
ume of professional papers.

In all the larger cities a great many persons are em-
ployed as copyists in type writing altogether, usually
in econnection with shorthanders, who solicit all kinds
of dictation jobs in the courts and offices, and even go-
ing to small business houses by the hour, where a per-
manent clerk could not be maintained. To become
most proficient in this kind of work requires intelli-
gence and practice.

Manifolding, or producing duplicate copies at once,
in all type writers depends on the ability to impress
with force from hard faced type. A book of alternate
white and colored leaves is made, and put in the type
writer as a single sheet. Black is the ordinary color
used. A ‘paste, 'principally of pure carbon or lamp-
black and tallow, is smeared on one side of a tough
tissue paper, and hence arises the common designation
of all transferring sheets as carbon paper. The col-
ored side is put against the leaf to be printed on. The
first or outside leaf is printed through the ribbon, and
theinner white leaves receive a set-off from a colored
one with each impression. Very thin or soft paper
makes the best copies, and from three to six is the or-
dinary production. For special purposes thin oiled
paper is employed altogether for duplicates, with
double carbon sheets, setting off on both sides, the
work being readable through the oiled sheets. The
ribbon is removable, to save its interference with the
sharpest impressions. From twenty to thirty good
copies have been thus secured.

40—

A Woman Engineer. .

Miss Mary S. Brennan is matron of the Mount Auburn
Young Ladies’ Institute, Cincinnati, O. She is a col-
lege graduate, a well read and highly cultured young
lady, of retiring disposition, but full of that American
ambition which characterizes its leading women.

As matron of the institute, the duties of heating the
building devolved upon her: and, owing to some diffi-
culty, she resolved to have the machinery overhauled.
She had made practical mechanics one of her favorite
studies, and was well versed in the construction of .
boilers and machinery. She drew new plans for a fur-"
nace, and took the boiler from under the building and
placed it under one of the porches. She personally
supervised theremovaland counstruction of the furnace,
and then asked for perwmission to take full charge,
which was given ; and she wen't before the board of in-
spectors, and was examined, and granted a first-class
license as steam engineer.

Miss Brennan has taken full charge of the engine.
She has a fireman who is under her orders, and all the
machinery is daily inspected by her, and all repairs are
made according to her plans and directions.

The board of inspectors speak very highly of Miss
Brennan’s examination, and say a better qualified ap-
plicant was never before them. The license, the first
granted to a woman, was issued October 16, 1886, and
meads as follows :

STATIONARY ENGINEER’S LICENSE.
IssuE No. 837.

By authority of the city of Cincinnati, the under-
signed, Inspectors of Stationary Engineers for the city
of Cincinnati, certify that Miss Mary Brennan, having
been duly examined touching her qualifications as an
engineer of staticnary steam engines, is a suitable and
safe person to take charge of and operate stationary
engines, boilers, or steam generating apparatus, for
the city aforesaid, and do license her to act as such for
one year from this date, unless the license be sooner
revoked or suspended.

The above named is hereby licensed to perform the
duties of engineer at the Young Ladies’ Institute,
Mount Auburn. Given under our hands and seal this
16th day of October, 1886.

E. D. BATEMAN, J. W. Ross, Inspectors.
—_— - —————
Successful Descent of the Ainazon River.

Dr. H. H. Rushby, the eminent botanist, for nearly
two years past has been exploring the resources of
Peru, Bolivia, and Chili, with respect to the supply
and cultivation of cocoa leaves. His travels have been
made on behalf of Parke, Davis & Co., of New York
and Detroit, the prominent manufacturers of the new
alkaloid known as cocaine. After finishing his cocoa
researches, the doctor was authorized by Messrs. P., D.
& Co. to return by way of the Amazon River, with
a view to obtaining scientific information concerning
the flora and other features of the region. Dr. Rushby’s
mission has just been brought to a close b¥ a success-
ful descent of the great river. From the mountains of
Bolivia, he floated in a canoe a distance of some
3,500 miles, reaching Para, in Brazil, a few days ago.
This must have been a remarkable journey, full of
perils and adventures. We await with much interest
the particulars of Dr. Rushby’s experience and the sci-
entific results of his travels.

——— A ——
FLAT turnips constitute one of the best crops to raise

in a garden after an early crop has been secured. A use
can be found for them in the house as well as the barn.
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Sorrespondence.

Combustion of Powder Outside of the Gun,
To the Editor of the Scientific American :

‘Expulsion of Unburned Gunpowder from Cannons.”
Admitting the correctness of your remarks concerning
the wear sustained by guns from the friction of un-
burned powder, I think it advisable to point out that
the outer projections in your engraving are not only
due to the combustion of powder outside the muzzle,
but also to pieces of ignited semi-carbonized asbestos
cloth or other material used to wrap the charge. In-
deed, I question that the most progressive gunpowder
would travel eight times the length of the gun (as per
engraving) before complete combustion.

: CHARLES A. SERRE, F.C.S.

Brooklyn, December 4, 1886.

ettt

Effect of the Earthquake on the South Carolina
Railroad.
To the Editor of the Scientific American :

Your quotation and illustration from the Railroad®
Gazette, on the effects of the earthquake on the South
Carolina Railroad, is interesting. There is, however,
in my opinion, a very erroneous theory expressed as to
the cause of the bending of the rails in reverse curves
by the osctllation of east and west farces.

The true cause, as I believe, is the contraction of the
earth crust in settling, to suit inner shrinkage, by rea-
son of radiation and consequent cooling, thus short-
ening -distances and bringing such end thrust on the
rails that they are compelled to bend.

Ifdateral oscillations were to bend the rails, they
wquld also bend the roadbed and the sides of the
ditches, which, I understand, was not the case.

The sliding of the cross ties to one side of the road-
bed shows that the rails moved the ties, and that the
cross ties did not move the rails. Everything goes to
showthat the end thruston therails produced the bends.

Some, at first, contended that the rails were elon-
gated by the wave motion—a far-fetched idea ; for all
agree that the earth does contract, and end thrust is,
therefore, a natural consequence.

Perhaps, too, the space left between the rails may, in
some places, be closed too much for next summer’s ex-
pansion. Railroad men had better examine.

H. E. EADDY.

Johnsonville, S. C., November 26, 1886.

Curious Phenomenon in Venezuela,
To the Editor of the Ncientific American :

The following brief account of a recent strange me-
teorological occurrence may be of interest to your
readers as an addition to the list of electrical eccen-
tricities :

During the night of the 24th of October last, which
was rainy and tempestuous, a family of nine persons,
sleeping in a hut a few leagues from Maracaibo, were
awakened by a loud humming noise and a vivid, daz-
zling light, which brilliantly illuminated the interior
of the house,

The occupants, completely terror stricken, and be-
lieving, as they relate, that the end of the world had
come, threw themselves on their knees and commenced
to pray, but their devotions were almost immedi-
ately interrupted by violent vomitings, and extensive
swellings commenced to appear in the upper part of
their bodies, his being particularly noticeable about
the face and lips.

Itis to be noted that the brilliant light was not
accompanied by a sensation of heat, although there
was a smoky appearance and a peculiar smell.

The next morning the swellings had subsided, leav-
ing upon the face and body large black blotches. No
special pain was felt until the ninth day, whep the
skin peeled off, and these blotches were transformed
into virulent raw sores.

The hair of the head fell off upon the side which
happened to be underneath when the phenomenon
occurred, the same side of the body being, in all nine
cases, the more seriously injured.

The remarkable part of the occurrence is that the
house was uninjured, all doors and windows being
closed at the time.

No trace of lightning could afterward be observed
in any part of the building, and all the sufferers
unite in saying that there was no detonation, but
only the loud humming already mentioned.

Another curious attendant circumstance is that the
trees around the house showed no signs of injury
until the ninth day, when they suddenly withered,
almost simultaneously with the development of the
sores upon the bodies of the occupants of the house.

This is perhaps..a mere coincidence, but it is re-
markable that the same susceptibility to electrical
effects, with the same lapse of time, should be ob-
served in both animal and vegetable organisins.

I have visited the sufferers, who are now in one of
the hospitals of this city; and although their appear-
ance is truly horrible, yet it is hoped that in no case
will the injuries prove fatal. WARNER COWGILL.

U. 8. Consulate, Maracaibo, Venezuela,

. November 17, 1886.
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PETROLEUM AS A FUEL FOR STEAM TRICYCLES.

Mr. Louis Lallemand, a skillful mechanic of Vassy,
has just constructed a steam trieycle, to be heated by
petroleum, and as the question of terrestrial mechani-
cal locomotion is one that interests a large number of
readers, we shall describe the apparatus.
" The length of the tricycle, as well as its extreme
width, is 814 feet. The boiler is of welded iron plate.
Its height is 2 feet, its external diameter is 12 inches,
and its total capacity is about 4 gallons. It is provided
with 80 brass tubes, and servesas a frame for the engine,
the cylinder of which is 234 inches in diameter, with a
stroke of 414 inches.

is a copper cylinder, forming a steam dome. The pres-

sure gauge is placed to the left of the cylinder, under |

the eye of the driver, and the feed pump is, to the

right. The escape pipe enters the smoke stack and

quickens the draught.

“"The throttle valve is within reach of the left hand,

as is also the lever of a Prony brake fixed upon the

axle. Another hand lever, fixed to the foot rest, is de-
*gigned to serve as a bearing point.

Thedriver’sright hand rests upon the steering winch,
and has within its reach a lever for changing the velo-
city, that permits of throwing either of the two driving
pulleys into gear. These latter are driven by the shaft
of the engine through the intermedinm of pitch
chains.

The two large wheels are 315 feet in diameter, and
the small one 1% foot. They are provided with a rub-
ber tire, in order to prevent noise.

The water tank, which has a capacity of about seven
and a half gallons, is situated in front of the genernator,
and partially covers the front wheel. The petroleum
reservoir, which holds 2} gallons, is situated over the
tank.

The fire box, which is of peculiar and very simple
structure, is suspended from the generator, and always
keeps a horizontal position, whatever be the slope of
the road.

The petrol8um enters the fire box through a flexible
tubre, and the fire is-regulated at will through the in-
termedium of a distributing cock within reach of the
driver.

The total weight of the apparatus, empty, is 500
pounds. The consumption is about three and a quar-
ter gallons of water and three and a half pints of petro-
leum per hour. It takes about ten or twelve minutes
to get up a pressure. Upon a good road, a speed of
from 7 to 9 miles per hour may be obtained.

Mr. Lallemand has already made four ‘trials of this
tricycle, each of which lasted 12 minutes. The dis-
tance run over in each of these was about two miles,
and the gradients ascended never exceeded 3 inches to
the foot. On a level road, a pressure of two atino-
spheres suffices to run the apparatus at a speed of
from 34 to 414 miles per hour. The
constructor has not as yet been
able to perforni more prolonged
experiments, as up to the present
he has not obtained permission to
run his apparatus in the streets.
According to him, the use of petro-
leum is very advantageous as re-
gards the regulation of the pro-
duction of steam and as regards
the quickness with which a pres-
sure may be obtained; but in
France this product is still too dear
to prove economical.—ZLa Nature.

Mechanism of the Heart.

In Dr. B. W. Richardson’s recent
Cantor Lectures on ‘‘Animal Me-
chanies,” speaking of the mechan-
ism Of the heart, he described the
number of the pulsations of the
heart.in different animals—in fish,
frog, bird, rabbit, cat, dog, sheep,
horse—and made a few comments
on the remarkable slowness of the
heart—40 strokes per minute—in
the horse. Then the number of
pulsationsin man at various periods
of life, and at different levels, from
the level of the sea up to 4,000 feet
above sea level, was brought under
review, and was followed by a com-
putation of the average work per-
formed by the heart in a healthy
adult man. The work was traced
out by the minute, the hour, and
the day, and was shown to equal
the feat of raising 5 tons 4 cwt. one
foot per hour, or125tons in twenty-
four hours. The excess of this
work under alcohol in varying
quantities formed a corollary to the
history of the work of the heart,
Parkes’ calculation showing an ex-
cess of 24 foot tons from the imbibi-
tion of eight fluid ounces of alcohol.
The facts relating to the work of

\‘ 11"
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In the center of the boiler there |

the heart by the weight of work accomplished was sup-
plemented by a new calculation, in which the course of
calculation was explained by mileage. Presuming

that the blood was thrown out of the heart at each
pulsation in the proportion of 69 strokes per minute,
and at the assumed force of 9 feet, the mileage of
the blood through the body might be taken at 207

A STEAM TRICYCLE HEATED WITH PETROLEUM,

yards per minute, 7 miles per hour, 168 miles per day,
61,320 miles per yegy, or 5,150,880 miles in a lifetime of
eighty-four years. The number of beats of the heart
in the same long life Would reach the grand total of
2,869,776,000.
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The Length of a Step.
L-"Dr. Gilles de la Tourette has recently published a
monograph upon normal locomotion and the variations
in the gait caused by diseases of the nervous system.
He found, from a comparison of a large number of

cases, that the average length of a pace is, for men,

it
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A NOVEL CLOGK
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25 inches ; for women, 20 inches. The step with the
right foot is somewhat longer than that with the left.
The feet are separated laterally in walking about 414
inches in men, and about 5 inches in women. The
ataxic gait is characterized by an acutal shortening of
the pace coinciding with an apparentlengthening, and
by a considerable inerease in"the lateral separation of
the feet.

) " The Management of Lamps,
Some one has written some directions for treating
lamps, and it so accords with the experience of another
that we present them herewith. To insure good light,
the burners of petroleum lamps should be kept bright.
If they are allowed to become dull, the light is uncer-

| tain, and, owing to the absorption of heat by the dark-

. ened metal, smoke is the result. Once a month place

the burners in a pan, covering them with cold water,
to each quart of which atablespoonful of washing soda
should be added, and also a little soap. Boil slowly
for one or two hours, and at the end of this time pour
off the blackened water. Then pour enough boiling
water into the pan to cover the burners, adding soap
and soda in the same proportions as before. After
boiling again a few minutes, pour off the water, rinse
the burners with clear hot water, and rub dry with a
soft cloth. The burners must be perfectly dry before
the wicks are introduced. Should the wicks become
clogged with the particles of dust floating in the oil,
and new ones not be desired, they may be boiled in
vinegar and water, dried thoroughly, and put back in

the burners. If wicks havedone duty all winter, they
should be replaced by new ones in the spring. Nickel
burners may be boiled as well as brass ones. Time
spent in the care of lampsisnever wasted. A perfectly
clean lamp, that gives a brilliant light, is a great com-
fort. What more cheerless or depressing than an ill-
kept lamp, which gives forth an unsteady, lurid, sight-
destroying flame ? The paper roses, guelder roses, and

i| chrysanthemums, so popular for decorative purposes,
= are admirable for placing in the lamp chimneys to

" keep out the dust during the day, and the wicks should
be turned a little below the rim of the burner, to pre-
vent exudation of the oil.

A NOVEL CLOCK.

The novelty of the clock which is here illustrated con-
sists principally in what we might term the escapement.
Beneath the main mechanism is placed a tilting table
pivoted upon studs projecting from the center of its
long sides, so that it isfree to have a seesaw move-
ment. Upon the upper surface of the table is formed
a zigzag path or groove in which travels a small steel
ball. The path is made up of sixteen divisions, so that
the ball, starting at the elevated end of the groove,
passes across the table, forward and back, until it

reaches the lower end, which is
then elevated to enable the ball
to run back to the starting point,
which is again raised, and so on.

Attached to one end of the table
is a rod leading upward to an arm
placed at right angles on the end
of a shaft driven in the usual way.
‘When the ball reaches the depress-
ed end of the table, it strikes a
spring which releases a catch hold-
ing the shaft, which is thereby per-
mitted to make a half turn, and its
arm is correspondingly moved to
raise or depress, as the case may
be, that end of the table to which
the connecting rod is attached.
The ball then runs down the table,
strikes a similarly arranged spring
at the opposite end, when the
movements are repeated and the
position of the table again revers-
ed. It takes fifteen seconds for the
ball to travel from one to the other
end of the table. It is evident that
if the inclination of the table be
varied, the time occupied by the
ball in descending will be either
increased or diminished, and the
clock thereby regulated. This is
accomplished in a most simpleand
effective way by slotting the arm
to which the upper end of the con-
necting rod is attached, so that by
placing the holding screw nearer to
or further from the shaft, the inclin-
ation of the table may be varied as
necessary.

“The clock is provided with three
separate dials or faces; the hand in
front of the one to the right makes
arevolution in one minute, so that
at each change of the table it moves
around one-quarter or fifteen sec-
onds; the center dial marks
minutes, and the left hand one,
hours.
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THE GYMNOTUS ELECTRICUS, OR ELECTRIC EEL.

For two months of the present year, an electric eel
was kept in oue of the aquaria at Eugene Blackford’s
establishmer, in Fulton Market, where it was the source
of much au'usemeh\tl as well as of a certain amount
of distress, by the shocks it gave to those of an in-
vestigatirg or curious muind. Toward the end of its
captivity the writer vo"%ived one of its shocks. It was

Fig. .-THE GYMNOTUS ELECTRICUS,

hut a feeble one—comparabie to that from a pint Ley-
den jar. The fish was then growing weak, and shortly
afterward it died. Thus the shock could only be con-
sidered an indication of what it might do if in good
health. A snapping turtle which was in the same
compartment with it was once so badly shocked that
for ten minutes it floated upon the surface of the
tank senseless.

By the kind permission of Mr. Blackford, the eel
was dissected. This was an operation of much inter-
est, as the eel was the largest one he had ever had
possession of.

Its general external appearance is exceedingly well
represented in the cut. On cutting it open, the first
thing that impressed one was the disproportionate
size of the electric organ. The fish was 34 inches
long and weighed 8% pounds, and one-seventh of
this weight was represented by its battery. The ab-
dominal regions were confined to the forward part
of the body, next to the head. The rest wasall muscle,
bone, and electric organ. The cut, Fig. 2, shows this
organ as nearly as possible in its position in the body

Fig. 2 —ELECTRIC ORGAN OF THE GYMNOTUS.

of the eel. It was sketched from the actual organ,
and is a most interesting study. In Fig. 8 is shown
a general section of the body, in which the parts
marked E are the main body of the organ, while sub-
sidiary divisions of the same are seen at nE and e
The microscopic section of the cellular tissue of the
organ given in Fig. 4 shows what an immense active
surface may be contained. Though
this fish was an unusually fine one,
a length of five or six feet is often
attained. Its exact place in the kingdom
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outchoue. A wire was brazed to it and insulated by
a rubber coating. “With the first kind of conductors,
the handles being wet, shocks were obtained when
one collector was held in each hand and applied to
different parts of the fish. The saddle collectors, pro-
perly applied, gave current enough to deflect a gal-
vanometer that was not very sensitive. With a helix
of twenty-two feet of fine silk-covered wire wound on
a quill and placed in the circuit, a wire was mag-
netized, and its polarity indicated a direction of cur-
rent from the anterior to the posterior parts of the
animals. Iodide of potassium was readily decomposed,
iodine appearing at the end of the wire connected
to the fore part of the Gymnotus. By carrying out
this line of experimentation, he ascertained that
‘“within certain limits the condition of the fish exter-
nally at the time of the shock appears to be such
that any given part is negative to other parts an-
terior to it, and positive to such as are behind it.”

He repeatedly obtained the spark by placing a
spark coil in the circuit, with files as circuit breakers.
Subsequently a revolving steel plate, cut file fashion
on its face, with a wire to bear on the roughened sur-
face, was used. Connecting one piece to one saddle
collector, and the other to the second one, applying
them to the fish’s body, and exciting it while mov-
ing one electrode over the rough surface of the other,
a spark was repeatedly obtained. His object in this
experiment wasto secure a break in the current while
it was passing.

By a rough comparison with Leyden jars, he con-
cluded that a single medium discharge was equal to
the electricity of fifteen Leyden jars with 8,500 square
inches of glass, coated on both sides, and charged toits
highest degree.

His general theory of the action of the fish is that a
current is discharged from the head to the tail through
the water as conductor. If any sensitive object, as the
human hand, is placed in an intermediate part of the
water, it will receive a slight shock. If the hand
grasps the fish, it will also be a portion of the connect-
ing conductor, and will be shocked up to the point of
immersion. If both hands grasp it, the shock is re-
ceived in great intensity, as the body all comes into
the circuit. The farther apart the points of the body
thus grasped were, the worse was the shock.

By bending into an are, the fish can send a current
across the chord with much force. Faraday saw
it stun a fish in this manner before devouring it, coil-
ing in a partial circle around its vietim before dis-

charging its battery. A curious feature in itsdis-|-

position to discharge
itself was that it
would only do so
repeatedly when
touched by a sensi-
tive object. Dis-
turbed by a glass
rod, it would give a

sist; but on touching
it with the hand, it
would again dis-
charge itself. This
Faraday attributes to the recognition obtained by the
fish from the convulsive movements of the hand of a
sensitive organism. When this movement was not
perceived, the fish soon desisted from shocking.

‘When Mr. Blackford’s eel was in full vigor, many
persons were shocked by merely putting their hands
in the water. It was also remarked that the shock

few shocks, and de-|
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from contact with a single hand was not necessarily
confined to the immersed portion.
—_——————
Ant-Inhabited Plants,

Hernandez, about the middle of the seventeenth cen-
tury, described the stipular thorns of Acacia cornigera
of Central America, into which certain ants eat, feed
upon the pulpy interior, and live in the dwelling

iFig. 3.—SECTION OF BODY OF GYMNOTUS,

thus made. Such inhabited thorns grow larger and
distorted, and the ants seem to pay for this hospi-
tality by protecting the tree from other marauding
insects. Two woody Rubiacee of Sumatra were de-
scribed in 1750 by Rumphius as inhabited by ants.
They are both epiphytic and attached to the host
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Fig. 4—MICROSCOPIC VIEW OF CELLS OF ORGAN,

tree by a large tuberous base, which is cavernous and
occupied by ants. The ants, by their irritating pres-
ence, cause the tuberous growth to enlarge, but the
enlargement begins during germination, before the
ants attack it—an instance of a plant preparing be-
forehand for expected guests. It is said that seed-
ling plants which fail to become inhabited perish.

Dr. Gray, in a review, says thmt ‘‘it is

of fishes is not satisfactorily settled, as it
differs in many respects from the true
eels. Its fins, confined to pectoral and
anal, are covered with a thick skin. It
has no dorsal, ventral, or caudal fins.
Its vent is very far forward, just back of
the jaw.

Michael Faraday’s researches in the
matter of the electricity of the Gymnotus
are classic. His paper detailing the result
of his experiments was read before the
Royal Society on December 6, 1838. It
may be consulted in the collection of his
‘ Experimental Researches in Electrici-
ty,” published by Quaritch in 1844, and
recently reprinted in fac-simile.

He collected electricity under different
circumstances, and tried many -experi-
ments with it. He used two kinds of
collectors. In one of them, a copper disk,
one and a half in(;hes in diameter, was
brazed to a copper rod fifteen inches long,
with a copper cylinder for handle, the
rod being insulated with a thick India
rubber tube. In the other, a plate of
copper, eight inches long by two and a

most supposable that this extraordinary
formation was acquired gradually ; that
the normally fleshy caulicle of the ances-
tral plant, made a nidus for an insect,
developed under the disturbing stimulus
somewhat as a gall develops, until at
length the tendency became hereditary,
and the singular adaptation of plant to
insect was established.”—Botan. Gazette.
—— P —

IN the SCIENTIFIC AMERICAN, not long
ago, was published the record of Baldwin
locomotive No. 165, which made 119,360
miles without undergoing general repairs.
Locomotive No. 61, on the Northern and
Northwestern R.R., Canada, and built
at the Brooks Locomotive Works, at
Dunkirk, N. Y., has made the wonderful
aggregate mileage of 190,554 without gene-
ral repairs, not even by changing a pin,
brass, or driving brass, or having a flue
taken out. After running 45,179 miles,
with a view to changing her from a freight
to a passenger locomotive, she was taken
off her wheels and had her tires turned.
After that she was run 145,375 miles
without being lifted from her wheels.
Her engineer is Robert Pearson, who
has been on the road for over thirty

half wide, was bent into a saddle shape,
and its outer surface covered with ca-

PRACTICAL TEST OF GYMNOTUS.
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years. No. 61 has cylinders 17 X 24 and
b ft. drivers,
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Blast Furnaces in the United States.

The number of anthracite furnaces in blast in the
United States at the commencement of October, 1886,
was 114, their aggregate productive capacity being
35,819 tons per week. The corresponding number of
anthracite furnaces in blast at the commencement of
July, 1886, was 117, their aggregate productive capacity
being 36,762 tons per week. The number of bitumin-
ous or coke furnaces in blast in the United States at
the commencement of October, 1886, was 136, their
aggregate productive capacity being 70,802 tons per
week. The corresponding number of furnaces in blast
at the commencement of July, 1886, was 132, their ag-
gregate productive capacity being 71,316 tons per week.
The number of charcoal furnaces in blast at the com-
mencement of October, 1886, was 68, their aggre-

gate productive capacity being 10,232 tons per week..

The corresponding number of charcoal furnaces in
blast at the commencement of July, 1836, was 61,
their aggregate productive capmcity being 9,885 tons
per week. It follows that the number of furnaces
of all descriptions in blast at the commencement
of October, 1886, was 318, their aggregate productive
capacity being 116,853 tons per week. The corre-
sponding aggregate number of furnacesin blast at
the commencement of July, 1886, was 310, their ag-
gregate productive capacity being 117,963 tons per

week.
[ - SN

CENTRIFUGAL TOP,
BY GEO. M. HOPKINS.

The annexed engraving shows a very simple but
effective device for exhibiting centrifugal action on
liquids. It is a hollow glass top of spherical form,
having a tubular stem and a point on which to spin.

These tops are filled with various liquids, some of
them containing two or more. The one shown in
Fig. 1 is filled partly with water and partly with air.
‘When the top is spun, the water flies as far from the
center as possible, leaving in the cen-
ter of the sphere an air space, which
at first is almost perfectly cylindrical,
but which gradually assumes the form
of a parabola as the velocity of the
top diminishes.

In Fig. 2 is shown a top having a
filling consisting of air, water, and
a small quantity of mercury. The
water acts as above described, and
the mercury forms a bright band at
the equator of the sphere.

In Fig. 3 is shown a top containing
water and oil (kerosene). The water,
being the heavier liquid, takes the
outside position, the oil forming a hol-
low cylinder with a core of air.

The top, after being filled, is corked
and sealed. It is spun by the hands
alone or with a string and the ordinary

| upon a piece, the more valuable it becomes.

work is always submitted to the master’s eye, and
always passes into more skillful hands, until he himself
adds the finishing touches.

It has of late years become the fashion te have
cameo portraits taken. This form of art is chiefly
patronized by the Americans. When: such a portrait
is made, the whole work, except the mere filing down,
is usually done by the master’s own hand. The like-
ness may be taken from a photograph, but the cameo
cutter greatly prefers a study from life. As a rule,
he demands three sittings, of about a quarter of an
hour each. In the first, he makes a general outline
of the face ; in the second, he adds dignity, loveliness,
and expression ; in the third, he adds or corrects de-
tails. It must be confesssd that these likenesses are
often striking, always clever, and generally abomina-
ble. All the resources of the master’s art somehow
fail to make Brother Jonathan look like a Greek
hero ; and as the cutter has some classical hero always
in his mind, his work is apt to become an unconscious
satire. We speak of Brother Jonathan, but must con-
fess that John Bull and his wife are not free from the
same vanity. The British matron considers such por-
traits exquisite ; they are for her the criterion of all
art, the ne plus ultra of truth and beauty, the touch-
stone by which to test good taste; but we cannot
defer to her opinion.

The great fault of most modern cameos is an exces-
sive fondness for detail. The more labor that is spent
Besides
this, the master takes a pleasure in the exercise of his
skill ; he is proud of showing his work through a lens
and pointing out the fineness of the single lines, and
the perfection of the whole execution.. This exactly
suits the taste of many of his best customers, and so
the general purpose of a design is often hidden under
a crowd of minute felicities: It is because the Neapo-
litan workmen are comparatively free from this fault
that their work ranks so highly as it does; but even

handle. The diameter of the top is
1% inches. It is made of considera-
ble thickness, to give it the required weight and
strength.

>

Modern Cameo Cutting.

The substance of which a modern cameo is made is a
pi sea shell. Every one must have noticed that,
while the outside of many shells is rough and unseemly,
the interior is perfectly polished, and often of a bril-
liant color. If the shell be broken, the way in which
the two layers lie upon and pass into each other may
be clearly seeh. The species used by the trade will be
described farther on, but we may here premTse that
they are chosen on account of the thickness and hard-
ness of the layers, of the contrast of color between
them, and the presence of knobs on the exterior sur-
face, which render it possible to work in relief.

‘When a cameo is begun, a piece of the shell, rather
larger than the ornament is intended to be, is cut out
and affixed to a wooden holder by means of a substance
which looks like a coarse kind of sealing wax, and
seems to the touch as firm as stone, but at once yields
to any high degree of heat. The inner surface of the
shell is of course the lowest, and on the gray outside
the master draws a rough outline of the design, and
places the work in the hands of an apprentice, who re-
duces the knob by means of a file to the requisite
height, and with the same instrument removes all the
gray matter that lies outside the boundary lines, and
dresses the whole of the irregular surface. In this con-
dition a cameo looks like an irregular piece of chalk
rising out of a small plate of colored glass. It is now
returned to the master, who again draws the design
in pencil upon it, but more carefully this time, as the
places in which the dark background has to be seen
through the white mass must be indicated ; and from
him it passes to another apprentice or workman, who
has already léarned the use of the dbulino or burin.
This is an instrument which is present in at least
twenty forms in every workshop of importance—the
coarser almost resembling a stone cutter’s tool ; the
finer are nearly as delicate as those used by an en-
graver, Thus, from the beginning to the end, the

TOP FOR SHOWING CENTRIFUGAL ACTION ON LIQUIDS.

they fall into it at times, especially in their portraits,
the cheapest of which are usually also the best.

The shells used by the cameo cutter are of three
kinds. The most valuable, Casis tuberosa, is known
in the trade as Conchiglia serpentina. When the
shell is perfect, the external layer is of a spotless
white, while the lower one seems at the first glance to
be black. Itis, in fact, of a dark gray tint, something’
like unpolished steel, with brown reflections. But such
specimens are exceedingly rare, as much as twenty-five
francs being sometimes paid for a single one. In im-
perfect examples, the white layer is either too thin or
is spoiled by yellowish spots, while the black one is
wanting in thickness and hardness. These shells are
bought by the hundred at the price of from six to
eight hundred francs. About a third of the number
are worthless, while only single parts of many of the
rest can be used, and then only for inferior articles.—
London Saturday Review.

D O
—-

The American Shipping Convention at Pensacola.

A convention in the interest of American shipping
assembled at Pensacola, Fla., on the 10th; 11th, and
12th of November. It was called at the instance of the
committee of the Gulf Shipping League. Without at-
tempting anything like an acecount of the meeting, it
will be of interest to cite some of the sentiments uttered.
The decay of American shipping naturally formed one
of the topics. Mexico and Spanish America generally
buy annually $520,000,000 worth of goods, yet of tlis
amount but 18 per cent comes from her near neighbor,:
America, and of the 18 per cent but one-third is carried
in American ships.

In 1885, but 20 American ships, aggregating 3,102
tons, entered the port of New Orleans from Mexico,
against 38 foreign vessels, aggregating 45,526 tons. Dur-
ing the same year one American ship, of 1,113 tons, en-
tered the port from Brazil, against 41 foreign vessels,
of 44,092 tons. Of 330,000 saclks of coffee imported from
Brazil through New Orleans, less than 30,000 came in
American bottoms. In the fiscal year ending June 30,

1884, 616 steamships entered at and cleared from Rio de
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Janeiro, and of these but 17 carried the American flag.
The convention was naturally very desirous of seeing
this state of things remedied, and a serjes of resolutions
containing the sense of the meetixig .vere adopted.
They included indorsement of tl}&‘i)oupi'j bill subsidiz-
ing American ships and suggestions for the regulation
of port charges. \ : )

But one of the most striking'features of the meeting
was its approval of .the Eads ship railroad across the
Isthmus. The prediction wa€ made that if this project
were carried out, the penins of Florida would soon
be covered with a similar one. Two resolutions were
adopted indorsing the Tehuantepec ship railroad, and
declaring that it would take its place in history with
the Mississippi jetties of the samne engineer.

The indorsement by this representative body of Col.
Eads’ plans is of much force. The Gulf States are
deeply interested in Isthmus transit, and any means
looking to its improvement are closely watched by
them. The representatives of no region can less afford
to approve a possible failure.

Much enthusiasm was evoked by the success of the
meeting, and, after a due amount of excursions and en-
joyments, it adjourned to meet at Washington, D. C.,
January next, at the call and under the auspices of the
American Shipping and Industrial League.

—_— e or————
Hints for Lithographers.

1. When a stone has been printed and is intended to
be preserved for future use, it is not enough to have
it rolled up or inked in and then well gummed. In
former times the drawing or engraving was inked in or
rolled up with what was called a ‘‘conservation ink.”
This may yet very properly be done, but very few firms
indeed keep now such an ink in stock, or know even
of its properties. To avoid trouble, or from want of
knowledge, in the absence of this especial kind of ink,
the transferer or printer, when done with the stone, uses
the ordinary ink for inking in or rolling up. By and
by, when the stone is again needed,
this ink, it is found, has become dry,
and can only be removed from the
stone with damage to what may be a
valuable engraving or drawing.

In our experience, we have found
that the easiest, quickest, and best
way of preserving a stone for futuré
wants is the use of finely powdered
resin. We have found that, even after
years’ delay, the ink on which the
resin has been used removes freely by
washing out, and shows the stone to
have been excellently preserved. This
should never be forgotten, since resin
is not only inexpensive, but is always
at hand when needed.

2. When a crayon drawing, after
etching and preparing by rolling up,
shows white spots—which may result
from saliva, gum, sweat, or other
causes—the artist is usually called to
redraw such places on the stone; after the places have .
been counter-prepared by using acetic acid, lemon
juice, ete. Although correct, this method has the
fault that such counter-prepared and redrawn placss
always appear uneven and in varying shades, darker
or lighter than the original design. This defect is
caused by the fact that it is always impossible to
keep the counter preparation within its proper limits.

We have found that the best way is to have the
stone washed clean from all gum, ete., thenfan en-
tirely dry, and redraw the special places upon
the stone without any counter preparation ; then put
the stone in a hand press, cover the drawing with
a slightly dampened sheet, and pull through the
press but once ; then take off the sheet, again fan the
dry stone, and afterward gum over. It will then be
found that the crayon will hold as well as on an un-
prepared stone. The reason is obvious, since the alkali
from the stone so acts upon the gum preparation
that the soap in the crayon can penetrate the gum
layer. Lithographers who understand the chemical
actions made use of in their art will readily under-
stand this matter.—American Lithographer.

_— et r—
5 Sleep a Preventive of Headache,

A scientific writer says: ¢ Sleep, if taken at the right
moment, will prevent an attack of nervous headache.
If the subjects of such headaches will wateh the symp-
toms of its coming, they can notice that it begins with
a feeling of weariness or heaviness. This is the time
a sleep of an hour, or even two, as nature guides, will
effectually prevent the headache. If not taken just
then, it will be too late, for, after the attack is fairly
under way, it is impossible to get sleep till far into the
night, perhaps. It is so common in these days for
doctors to forbid having their patients waked to take
medicine if ‘they are asleep when the hour comes
round, that the people have learned the lesson pretty
well, and they generally know that sleep is better for
the sick than medicine. But it is not so well known
that sleep is a-wonderful preventive of disease—better
than tonic regulators and stimulants,” ‘
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A GRIZZLY BEAR AND ITS CUBS.—“THE BATH.

In the accompanying illustration, the artist has suc-
ceeded in presenting an interesting view of the do-
mestic amenities of bear life. The locality which the

mother bear has selected for the purpose of giving her
cubs an ablution is such a one as can be found in many
places in California or the Rocky Mountain range,
where these bears are principally to be met with, the

Srientific Jmerican,

wild and lonely neighborhood of the mountain gully,
with its clear pool of cold water, furnishing. a retire-
ment in which there can belittle danger of interruption.

The grizzly bear is one of the largest of the bear fam-
ily, some specimens being nearly as large as the largest
polar bears. Its ears are small, nose bare, hair long
and abundant, particularly about the head and neck,
the longest hairs being in summer about three inches

and in winter five or six inches long. It varies greatly
in color, so that it is difficult to find two specimens
closely alike in this particular. The hair is commonly
dark brown at the roots, gradually fading into reddish-
brown, and is broadly tipped with white intermixed
with irregular patches of black or dull brown, giving a
hoary or grizzly appearance on the surface, from which
it derives its name. '

A GRIZZLY BEAR AND ITS CUBS-“THE BATH.”
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These bears are omnivorous, feedingly largely upon
wild fruits or vegetation and honey, or upon the flesh
of such beasts as are less powerful, fleet, or cunning
than themselves. They ramble abroad both by day
and night, and have been known, to seize a wounded
buffalo, kill it, and partially bury it in the earth for
future use, after having gorged themselves on the best
parts of the flesh and lapped up the warm blood. The
number of adventures that have been related concern-
ing the sagacity of bears when hunted or in hunting
their own food would fill volumes. But in all cases
their great affection for and tender care of their young,
one illustration of which forms the subject of our
sketch, thave formed a marked feature of their char-
acter. )

We are indebted to our German contemporary
Uber Land und Meer for our illustration, which is a
subject of careful study.

YUY WO
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Natural History Notes,

A Fireproof Tree.—The Gardeners’ Chronicle men-
tions a.curious tree, a species of Rhopola, of contorted
appearance, and growing to a height of about twenty
feet, which is said by Mr. W. T. Thiselton Dyer to
be absolutely indestructible by fire, and which sur-
vives in large districts in South America where the
dry pastures and bush are burnt twice a year, and
everything in the way of vegetable life is destroyed
with the exception of this tree.

Forms of Cotyledonary Leaves.—At the anniversary
meeting of the Linnean Society on May 20, an inter-

esting paper was read by Sir John Lubbock on the/

forms of cotyledonary leaves. The result of his in-
vestigations seems to point to the conclusion that
the form of the cotyledon is largely dependent on
the shape and structure of the seed coat. Thus in
Chenopodium, in which the embryo lies coiled outside
the albumen, the width of the cotyledons is deter-
mined by the narrow diameter of the seed. 1In Qalium
saccharatum, in which a thick pericarp, rendered ne-
cessary as a protection in the hot climates in which
the plant grows, leaves only a small rigid opening for
the cotyledons to emerge, they are narrow, while in
Galium aparine, in which the pericarp is thinner, and
becomes split open in germination, the cotyledons are
much wider. The unequal size of cotyledons, as in
the sycamore, mustard, and geranium, depends upon
the rolling or folding of the cotyledons one within
the other, the inner one being restricted in its growth

by the more rapid, because unhindered, development’

of the outer one. In some cases this development is
carried to such an extent that only one cotyledon is
formed, the inner one remaining rudimentary. The
crenated appearance of some cotyledonary leaves was
shown to be due, as in Cordia, to the plaited manner in
which they are folded in the seed, but the emarginate
character so well seen in the mustard, etc., seems to
be due to various causes. In some, asin Impatiens,
it is caused by the pressure of a projecting point in
the testa; in mustard, by the folding of one coty-
ledon over another in a seed so formed as to cause
anangle to be cut off ; in Senicio, to the development
of a gland arresting growth at the apex of the coty-
ledon. Auricled cotyledons were shown to be formed
when oceurring in exalbuminous seeds by the devel-
opment of the cotyledon into the angle between the

testa and the radicle. The non-development of coty-

Tedons in Gloxinia and other plants was also alluded
to. Sir John Lubbock stated his belief that the
size of the seed was in direct relation to its chances
of growth, and the number of seeds produced in inverse
ratio to the same factor.

A Large Mullein.—La Nature-has recently figured
a remarkable specimen of the common mullein (Ver-
bascum thapsus), which was found growing in a gar-
den near Rouen, and the dimensions of which were
as follows : Height, 10 feet 1 inch ; raceme of flowers,
514 feet in length ; leaves, on an average, 1 foot wide
by 2 feet inlength.

The Swim Bladder of Fishes—Charles Morris has
published in the. Proceedings of the Philadelphia
Academy a theory of the origins of lungs and swim
bladder, and an explanation of their homologies and
the peculiarities of ir2ir relative positions. He
imagines that the primitive fishes, like the sharks,
were without this organ, but that some of them, ven-
turing on land for longer or shorter excursions, took
in stomach and throatfuls of air, which procured a
certain aeration of the blood. He imagines that the
air held in the throat finally produced a distention of
its superior wall, which became later a diverticulum,
and still later a sac with a narrowed opening. The
tendency to rise when in the water would insure
that this bag of air should maintain its position
above the m@sopnagus. In those fishes which continued
to use air, as the Dipnot, the sac became cellular and
more complex. Its weight would then cause it to
sink below the cesophagus, as we find it in Polypterus.
From this stage the lung of air breathers was de-
rived. In those fishes which became most exclusively
aquatic, the bladder underwent degeneration if it had
acquired cells, ‘and if not, remained a bladder only.
In either case the loss of the connection with the eso-

phagus (ductus pneumaticus) is the final stage in this
degeneracy.

This proposition of Mr. Morris is very plausible,
and corresponds with the general course of evolution
of the skeleton.—American Naturalist.

The Growth of Rootlets.—Messrs. Van Tieghem and
Doubot have recently shown that rootlets, in making
their way out from the interior of the axis of main
roots, secrete a fluid which destroys the cells in their
immediate neighborhood by converting them into
jelly and then dissolving, perhaps absorbing, them,
somewhat in the same manner that the embryo meta-
morphoses the albumen surrounding it and then ap-
propriates it as food.

The Rosewood.—The leading tree that yields the rose-
wood of commeree has been supposed to be Jacaranda
mimosefolia, but it seems thats the true origin of the
product is not as yet definitely known. The Proceed-
ings of the Botanical Society of Edinburgh gives the
following as the latest information in regard to the
matter : ) :

‘‘ Brazilian rosewood, which is the rosewood par ex-
cellence, has been used in Europeé for furniture pur-
poses for at least 200 years, and if the dates of some
articles of this material, shown at South Kensington,
be correct, for nearly 300 years. Tables and cabinets
were made of it long before mahogany was brought
across the Atlantic. According to a Brazilian official
publication, rosewood trees are abundant in all the
provinces on ‘the east side of the empire, from Pernam-
buco to Rio de Janeiro. The exports of this wood from
Brazil have increased tenfold within the last fifty or
sixty years, and now amount in value to about £100,-
000 per annum. Notwithstanding its importance, and
thelength of time it has been used in Europe, the spe-
cies of tree which yields it is not yet known. In Brazil
it is called jacaranda wood ; but in that country there
are several jacarandas—the black, the purple, the vio-
let, the white, and the thorny jacarandas, the species
of which are known, besides the rose jarcaranda, of
which, apparently, only the genus is known. At all
‘évents, the botanical source of Brazilian rosewood is
not known in Europe. According to the catalogue of
the Kew Museum, it is supposed to be obtained from
one or more species of Dalbergia. In East India there
are three dark, heavy woods belonging to ‘this genus,
well known for their useful properties, which some-

-what resemble though they have not the beauty of

Brazilian rosewood. These are the Dalbergia latifolia,
the D. sissoo, and the D. cultrata. Indeed, the D. lati-
folia has been long well known in England as East
India rosewood.”

Suspension of Life in Anguillale.—As long ago as
1785, Becker described the apparent death of dried-up
Anguillale, and conceded that, at the end of a hun-
dred or more years, these worms might, under the in-
fluence of moisture, recover their pristine activity.
Needham, in 1745, demonstrated experimentally the
resurrection of paste-eels after a period of twenty-eight
years. More recently, Darainne has resuscitated some
at the end of four years. At a recent meeting of the
Academy of Sciences, the director of the Museum of
Natural History of Rouen gave his opinion upon this
very interesting subject. Operating upon the paste
eel, he had found, he said, through experiments dating
back to 1872, that at the end of fourteen years the ani-
mal’s vital powers were about spent.

Brainless Fishes.—In some experiments performed
some time ago by Mr. Vulpian, it was found by him
that a carp, when deprived of its two cerebral hemi-
spheres, not only survived the operation, but continued
to manifest cerebral faculties; that after two or three
days the fish began to eat; and that, if small frag-
ments of hard-boiled egg were thrown to it, it went for
them eagerly and devoured them. One of these fishes
having been accidentally killed'at the end of sixmonths,
Mr. Vulpian found, as he states in a recent note to the
Academy of Sciences, that no tendency toward a repro-
duction of the extirpated organ was exhibited.

Correlation between the Appearance of an Animal
and.a Plant.—Not long ago, Mr. Von Thering published
in Kosmos a very interesting article upon a genuine
Egyptian plague that occurs at quite irregular inter-
vals in Brazil, viz., an invasion of mice belonging to the
genus Hesperomys. These animals only very excep-
tionally visit dwellings,-but live in burrows ending in
a large chamber carpeted with grass. They are om-
nivorous, living chiefly upon seeds, herbs, and meat.
Usually they are rare, and naturalists find it difficult
to procure specimens of them, and this makes the pro-
digious numbers that appear in certain years all the
more striking. In May and June, 1876, an immense
number of these rodents appeared at Lourenco. The
animals invaded the corn fields, and in a few days de-
stroyed everything edible. From thence they proceed-
ed to the potato fields, and dug up and ate or put aside
everything they could find. Pumpkins and cucurbits
of all kinds were opened and gutted, and the fields of
oats and barley were devastated.

Then came the turn of the houses. Cats wererouted,
and hundveds of the miee were killed in vain, as their
number was invineible. Everything except iron, glass,
or stone was gnawed and destroyed. The wooden
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shoes of the cows were removed, fat swine devoured,
and even the sleeper was not neglected by these invad-
ers. What is interesting is the correlation existingebe-
tween these invasions and the appearance of a herba-
ceous plant, a Cresciuma. This plant, which furnishes
the mice with their principal food, comes to maturity
and flowers only at regular intervals varying between
six and thirty years.

The mice are abundant only at the epochs when this
flowering occurs; after which they disappear for a
time. We may see what an immense influence the pro-
portion of food at their disposal exerts upon the num-
ber of the mice, when we reflect that, in a single sum-
mer, one couple may beget, directly or indirectly, .
23,000 individuals. If, during the following years, the
plant should flower and produce seed annually, as it
does now only at certain intervals, the production of
mice would be sufficient to drive every living being out
of the country.

Movement of Plant Tendrils.—Mr. D. P. Penhallow
contributes an important paper to the American Jour-
nal of Science upon the movement of tendrils in the
squash (Cucurbita maxima)and pumpkin (C. pipo), and
incidentally deals with other phenomena of growth in
these plants. The results obtained are based upon ob-
servations extending over a period of ten years, the
original and principal facts having been obtained in
1875 by a series of experiments which involved almost
continuous observation, night and day, for a period of
a week. His final conclusions with reference to the
cause of motion are as follows :

1. Movements of the tendril and petiole are due to
unequal growth, as producing unequal tension of tis-
sues.

2. The unequal growth is chiefly defined in the vi-
brogen tissue, which may, therefore, be regarded as the
seat of movement. .

8. The band of unequal growth does not arise at suc-
cessive points of the circumference.

4. The vibrogen tissue consists of three longitudinal
bands, each of which becomes more active in turn,
without regular order.

5. The collenchyme tissue is that which is chiefly
concerned in variations of tension under mechanical
stimuli. M

6. Bending or coiling under the influence of irritation,
or (free coiling) from irregularity of tension through
maturity of tissues.

7, Transmission of impulses is effected through con-
tinuity of protoplasm in the active tissues. '

Insects as Authors of Epidemics.—Dr. R. L. Maddox,
in a paper read before the Royal Microscopical Society,
details the results of further experiments in feeding in-
sects, especially the common blow-fly, on the comma
bacillus. His observations include a large number of
microscopical determinations. The resultsof all hisin-
vestigations lead him to believe that the comma bacil-
lus from cultures can pass in a living state through the
digestive tubes of some insects, and, through this faect,
that such insects are likely to become an important
means of distributing disease, especially to animals
that feed upon them. This is in accordance with the
views of Dr. Grossi, that ‘‘insects, especially flies, may
be considered as veritable authors of epidemics and
agents in infectious maladies.” ‘

Avoid Opiates,

The Manufacturers’ Gazette, we believe, speaks can-
didly when it says that the increasing use of opiates
and other drugs intended to either allay or excite
nervous activity is anevil in this country equal to if
not worse than the excessive use of intoxicating
liquors. Comparatively little is said of it in public
journals, and there is no such crusade against it as
there' is against intemperance. The insidiousness of
the drug habit makes it the more dangerous. The
great majority of those who begin the use of opium,
morphine, and chloral do it under prescription of phy-
sicians, and often without being allowed to know
what they are taking until the habit is thoroughly
fastened upon them. Such trifling with life and health
by physicians should be made a criminal offense, and
its vietim or his friends should prosecute for mal-
practice to the full extent of the law. It is a safe
rule to take no medicines from any except those
known to be trustworthy ; and no physician is trust-
worthy who refuses to inform patients of possible
danger from the drugs he may prescribe. So
many have been wrecked in this way that the old
secrecy about the composition of medicines is out
of place, at least to the extent of informing patients
that they are taking nothing liable to bind them in_the
hopeless slavery of some drug habit.

—_—————
Libel as to Patent Rights,

In the case of the Baltimore Car Wheel Company
et al. vs. Bemis ef al., the United States Circuit Court
at Boston refused to grant an injunction restraining
the defendants from making certain alleged injurious
statements regarding the title of the plaintiffs to cer-
tain patents. The court said that there was no juris-
diction in a court of equity to enjoin a libel on the
rights or title of the plaintiffs.
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ENGINEERING INVENTION.

A furnace has been patented by Mr.
John H. Weitmyer, of Harrisburg, Pa. The fire back
contains an air chamber, from which highly heated air
18 made to issue into the furnace in small jets, the con-
struction being such that all the air entering the furnace
becomes heated from contact with heated surfaces, and
is so distributed as to cause most effective combustion
and utilization of the heat.

—_—————

AGRICULTURAL INVENTIONS.

A combined corn and cotton planter
has been patented by Mr. William Walker, of Weimar,
Texas. It is so constructed that by simply shifting the
cénnection between the corn slide and the crank arm of
an agitator, the device may be adjusted to actas a plant-
er of corn or cotton, or, by another simple change, may
be made to serve both purposes.

A planter has been patented by Mr.
Richard A, Fraser, of Mansfield, La. The machine is
short, narrow, and light, can easily be guided close to
stumps and other obstructions, and readily handled and
adjusted by any person of ordinary intelligence for
planting either corn, cotton, or other seeds, in drills or
hills, with regularity and without waste of the seeds.

A plow has been patented by Mr. Pink-
ney H. Lequire, of Greenwood, Ark. It has a curved
beam, with handles attached in the usual way, and
auxiliary plows' connected with the beam by pivoted

cross bars, and held in the position of use by slotted |

pivotal braces, so that it can be used as a light ordinary
plow, as aright or left double shovel plow, and asa
right or left side harrow or cultivator.

A cotton planter and fertilizer distri-
buter has been patented by Mr. James W. Voltz, of
Marion Junction, Ala. It has a supporting frame with
hopper, independently moving distributers, and means
for operating them, whereby the seed or fertilizer will
be distributed with certainty and uniformity, with other
novel features, making a machine simple in construc-
tion and readily adjusted and controlled,

_—

MISCELLANEOUS INVENTIONS,

A calf weaner has been patented by
Mr. Max J. Ahlgrim, of Rose Lawn, Ind. Itconsists of
a half muzzle, formed of wire, pivoted to a halter, and
connected by rods to weighted levers pivoted to the
sides of the halter, arranged to lift the muzzle when the
animal is in position for grazing.

A rod for banners and similar uses has
been patented by Mr. Rufus H. Sawyer, of Boston,
Mass. It is an ornamental bar, with a cord composed of
a metallic and a fibrous strand wound around it, mak-
ing an improved article for banners and bannerets, and
also for lambrequins, lace curtains, etc. .

A photo-developing box has been pat-
ented by Mr. William H. Lewis, of New York city. The
tvention<consiste in-hinging the sections of the box to-
gether by yielding hinges, to avoid danger of breaking
the plate, and to hold films with or without plates, and
plates of different thicknesses, together with other
novel features.

A packing frame for paper has been
patented by Mr. Charles F. Spaulding, of Elizabeth, N.
J. Itismade of bars with metallic couplings and lon-
gitudinal and transverse sockets, which can be packed
in small space and readily converted into a knock-down
frame for bundles of paper, to prevent the binding
cords from marring the edges.

A shirt has been patented by Mr. Fer-
dinand Jacoby, of New York city. Its body has sleeves
provided with re-enforcing pieces formed with straight
edges, bound in with the wrist bands, whereby it is in-
tended that the sleeves will be more than doubled in
durability, at the wrist bands and to a point above the
elbow, with but slight addition to the first cost of the
shirt.

A sliding door hanger has been patent-
ed by Mr. James Allan, of New York city. Combined
with the door and a casing having guideways are hang-
ing bars pivoted together at about their centers, with
other novel features, whereby such doors are so sup-
ported that they can be opened and cloged without com-
ing in contact with the floor or the carpet, which can
be continued through the doorway.

A button hole marker has been patent-
ed by Anna Huffer, of Cowden, Ill. It is a device of
simple construction, having a scale, regularly spaced
slots, a guide plate, etc.,, whereby button holes can be
expeditiously cut or marked without raising the marker
from the goods, and all be same distance from the edge
of the cloth, the same distance apart, and of the same
length.

A veterinary operating table has been
patented by Mr. Mathew L. Faling. of Tonawanda, N.
Y. Combined with a main supporting frame having
racks is a table leaf with toothed quadrants engaging
with the racks, and an operating mechanism, whereby
the throwing or casting of a horse with a side line pre-
vious to a surgical operation may be avoided, and the
horse can be handled without danger to the operator.

A cigarette machine has been patented
by Mr. Ambrosio de Zayas y Moreno, of Matanzas,
Cuba. The tobacco is placed in a hopper, from which
it passes to a distributing and other screws, and is dis-
charged in a packed form into the wrapper and the ope-
ration completed, the invention covering numerous
novel details and combinations of parts in a machine de-
sigued to be simple and effective for producing perfect
cigarettes.

A street car heater has been patented
by Mr. Theodore Wiseman, of Lawrence, Kansas, The
heaters consist of a cast iron arch, the ends of which
are closed by rectangular front and rear castings, which
serve as supports for thé.grate and for the ash pan,
which is suspended bene#th the grate, the whole being
under the platforms. of the car, there being a smoke
ontlet, distributing chamber, separate register pipes,
aud various other novel features.
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“WBusiness and Wersonal.

The charge for Insertion under this head is One Dollar
a line f or each insertion ; about eight words to a line.
Advertisements must be received at Dbublicaiion office
as early as Thursday morning to appearin next issue.

American,

Wanted—Good die-maker,
with combination and cutting dies.
stant employment and good wages.
Baufield, Toronto, Canada.

The ¢ Duro " Chair Making System. Rights for sale.
Agents wanted. G.T. Evans, patentee, Buffalo, N. Y.

A mechanical engineer, well educated, experienced in
the construction of engines, tools, and fine machinery,
desires to change his position. Address Q. Y., P. O. box
73, New York.

Best Electric Belt Patent(dated June 15, 1886) for sale,
or to place on royalty. Copy of patent free. Geo. A.
‘Wright, lock box 102, Concordia, Kan.

‘Heaven is not reached at a single bou:

sung Dr. Holland, and the same may be said of health.
But many a sick person would make rapid strides in the
direction of complete health by using Dr. R. V. Pierce’s
* Golden Medical Discovery.” It is a sovereign remedy
for all forms of scrofulous diseases, king’s evil, tumors,
white swellings, fever sores, scrofulous sore eyes, as
well as for other blood and skin diseases.

Mechanic’s Own Book. Full instructions for draw-
ing, casting, founding, forging, soldering, carpentry,
carving, polishing wood and metals, turning, roofing, etec.
702 pages ; 1,420 illustrations. $2.50, post paid. E. & ¥. N
Spon, 35 Murray St., N. Y.

C. E. Billings’ Patent Cutting-off Tools, 7 different
blades. Billings & Spencer Co., Hartford, Conn.

Protection for Watches.

Antl-magnetlc shields—an absolute protection from all-
electric and magnetic influences. Can be applied to any
watch. Experimental exhibition and explanation at
“ Anti-Magnetic Shield & Watch Case Co.,” 18 John St.,
New York. F. 8. Giles, Agt., or Giles Bro. & Co., Chicago
where full assortment of Anti-Magnetic Watches can
be had. Send for full descriptive circular.

Walrus Leather, Emery, Glue, and Manufacturers’
Supplies generally. Greene, Tweed & Co., 83 Chambers
St., New York.

‘Wanted—Patented novelties to manufacture on roy-
alty, or would purchase patent outright. Household or
articles in general use preferred. Address, with full
particulars, Hardware, Plantsville, Conn.

Complete-Practical Mackinist, embracing lathe work,
vise work, drills and drilling, taps and dies, hardening
and tempering, the making and use of tools, tool grind-
ing, marking out work, etc. By Joshua Rose. Illustrated
by 356 engravings. Thirteenth edition, thoroughly re-
vised and in great part rewritten. In one volume, 12mo,
439 pages. $2.50. For sale by Munn & Co., 361 Broadway,
New York.

Railroad Engineer’s Transition Curves. A simple
and rapid method for laying out. By B. H. Hardaway.
With transit book combined. Price, $2.00. E. & F. N,
Spon, 35 Murray St., N. Y.

Blake’s Improved Belt Studs are the best fastening
tor Leather or Rubber Belts. Greene, Tweed & Co.,
New York.

The Railroad Gazette, handsomely illustrated, pub-
lished weekly, at 73 Broadway, New York. Specimen
copies free. Send for catalogue of railroad books.

Concrete patents for sale. E. L. Ransome, S. F., Cal.

Friction Clutches from $2.25 on. J. C. Blevney, New-
ark, N. J.

Woodworking Machinery of all kinds. The Bentel &
Margedant Co., 116 Fourth St., Hamilton, O.

A Catechism on the Locomotive. By M. N. Forney.
With 19 plates, 227 engravings, and 600 pages. $2.50. Sent
on receipt of the price by Munn & Co., 361 Broadway,
New York.

Guild & Garrison’s Steam Pump Works, Brooklyn,
N.Y. Pumps for liquids, air, and gases. New catalogue
now ready.

The Knowles Steam Pump Works, 4 Washington
St., Boston, and 93 Liberty St., New York, have just is-
sued a new catalogue, in which are many new and im-
proved forms of Pumping Machinery of the single and
duplex, steam and power type. This catalogue will be
mailed free of charge on application.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J.

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nickel salts, polishing compositions, etc. $100
S Little We . A perfect Electro Plating Machine.
Sole manufacturers of the new Dip Lacquer Kristaline.
Complete outfit for plating, etc. Hanson, Van Winkle &
Co., Newark, N. J., and 92 and 94 Liberty St., New York.

Iron Planer, Lathe, Drill, and other machine tools of
modern design. New Haven Mfg. Co., New Haven, Conn.

Wrinkles and Recipes. Compiled from the SCIENTI-
FIC AMERICAN. A collection of practical suggestions,
processes, and directions, for the Mechanic, Engineer,
Farmer, and Housekeeper. With a Color Tempering
Scale, and numerous wood engravings. Revised by Prof.
Thurston and Vander Weyde, and Engineers Buel and
Rose. 12mo, cloth, $2.00. For sale by Munn & Co., 361
Broadway, New York.

Cutting-off Saw and Gaining Machine, and Wood
Working Machinery, C.B.Rogers& Co., Norwich, Conn.

Iron and Steel Wire, Wire Rope, Wire Rope Tram-
ways. Trenton iron Company, Trenton, N. J.

If an invention has not been patented in the United
States for more than one year, it may still be patented in
Canada. Cost for Canadian patent, $40. Various other
foreign patents may also be obtained. For instructions
address Munn & Co., SCIENTIFIC AMERICAN patent
agency, 361 Broadway, New York.

The Improved Hydraulic Jacks, Punches, and Tube
Expanders. R.Dudgeon, 24 Columbia St., New York.

Friction Clutch Pulleys. D. Frisbie & Co., N.Y.city.

Tight and Slack Barrel Machinery a specialty. John
Greenwood & Co., Rochester, N.Y. See illus. adv., p.28.

Catarrh Cured.

A clergyman, after years of suffering from thatloathsome
disease, catarrh, and vainly trying every known remedy,
at last found a prescription which completely cured and
saved him from death. Any sufferer fromthis dreadful
disease sending a self-addressed stamped envelope to
Dr. Lawrence, 212 East 9th St.,, New York, will receive
the recipe free of charge.

Lick Telescope and all smaller sizes built by Warner
& Swasey, Cleveland, Ohio.

Send for catalogne of Scientific Books for sale by
Munn & Co., 361 Broadway, N. Y. Free on application.

thoroughly acquainted
To right man, con-
Address W. H.

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 é)a ge or number of question.

uiries not angwered In reasonable time should

e repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all either by letter
or in this department, each must take his turn.

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

Scientific American Supplements referred
to may be had at the office. Price 10 cents each.
Booksreferred to promptly supplied on receipt of
price. L .
Minerals sent for examination should be distinctly

marked or labeled.

(1) P. H. asks: What is the best
method and simplest for putting ebonized finish on
small work-table? A. The stain is produced by suc-
cessive applications of a decoction of logwood, followed
by one of copperas; the article is then French-polished
and rubbed up with oil and spirit.

@ W. R. X. asks for a solution for
waterproofing canvas horse and wagon covers that will
be flexible. A. Takeboiled oil fifteen pounds, beeswax
one pound, ground litharge thirteen pounds; mix and
2pply with a brush to the article, previously stretched
against a wall or a table, washing and drying each ar-
ticle well before applying the composition.

(8) T. L.—We do not know of any record
of the first use of barrels. Their sizes were regulated
by law in England over 200 years ago.

(4) H. W. L. asks the proper construc-
tion of condensers such as are used in telegraph lines.
A. Use ordinary tin foil, with ordinary tissue paper be
tween the sheets, the whole immersed in ordinary white
melted parafin, and then withdrawn. Each second sheet
of tin foil is connected to one terminal, and the remain-
ing sheets to the other.

(5) Ph. D. asks how to make gum tolu,
ready for chewing. A. Take ofbalsam tolu 4 parts and
of gum benzoin, white wax, paraffine, and powdered
sugar, one part each. Melt together, mix well, and roll
into sticks. .

6) J. 8. McG. asks how it is that in
numerous places along the Atlantic coast, a driven well,
right through the salt water, will obtain pure, fresh
water a few feet beneath. A. Because the Tertiary
strata along the Atlantic coast from New York to
Georgia slant toward and extend under the Atlantic.
The subsoil water drains toward the sea, and finally
issues as fresh water springs along the shore in the
marshes and at thebottom of the ocean off shore. Thus
artesian wells may be sunk in the sea bottom off the
coast of New Jersey and fresh water obtained at the
surface.

(7) F. P. L. asks: 1. Of what materials
is the composition composed on picture mouldings?
In what proportions are they mixed? How are they
moulded in shape? How is thewhite grounding compo-
sitiion mixed and applied? A. Dissolvel pound of glue
in1 gallon of water. In another vessel boil together 2
pounds of resin, 1 gill Venice turpentine, and 1 pint
linseed oil; mix and boil together nntil water has dis-
appeared, when add finely powdered whiting until mass
is of conmsistency of putty. This ishard when cold and
soft when hot. It can be moulded in plaster of Paris
or glue moulds. The white base seems to be mason’s
hardfinish. It would be advisable to drive brads or
tacks where the high parts come to be bedded in the
composition, and hold it in place.

(8) J. D. asks: 1. In making the dy-
namo described in SupPLEMENT, No. 161, with 12 and 14
instead of 16 and 18 wire, should it have 7 layers on the
electro magnetthe same? A. In general terms, it should,
but we recommend exact adherence to the gauge given
in ourarticle. 2. I am making one, once and a half as
high, once and a half as wide, using 9 and 11 wire; and
one twice as high and twice as wide, and using 6 and 8
wire, for plating purposes. Is this the right size of wire
touse? A. Yoursizes of wire for the large ones will
probably work, but how well we cannot say. 3. I want
an apparatus for measuring currents like the one de-
scribed in SCIENTIFIC AMERICAN, November 21, 1885,
page 225, for the above machines. What thickness of
wire would I want, and what length and width of tube,
and what would be best to make the float and float rod
from? A. Thethickness of wire depends on the use it
is to be put to. For an amperemeter it should be very
heavy, for a voltmeter very fine. Make the core float
of German silver or brass., 4. Would this apparatus
effect the current much if constantly attached to a*dy-
namo? A. It would not affect the currentto any ex-
tent.

(9) T. H. H. asks: 1. How can I make
a telegraphsounder so that the upward and downward
stroke of the armature will be increased to double its
present force? A. The power of stroke of a sounder is
due to the size of magnet and coils and battery power.
In general terms, you may increase its power by en-
larging its core and armature and using larger wire, so
as to secure the same number of turns in each bobbin.
2. If a single sounder will lift one pound (if attached
to armature), will there be any increase in power, if the
same battery is used, if another sounder was put in
circuit, or would eachlift only eight ounces? A. Two
sounderswouldlift much more than one; under some
conditions, nearly double with the same battery. 3.
State the best practical method of collecting atmo-
spheric electricity, aside from the lightning rod. A.
For collection of atmospheric electricity, probably the
rod is a8 good as any device. The ordinary static elec-
tric machine can hardly be said to collect electricity
from the atmosphere,
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TO INVENTORS,

An experience of forty years, and the preparation of
more than one hundred thousand applications for pa-
tents at home and abroad, enable us to understand the
laws and practice on both continents, and to possess un=
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had on application,and persons
contemplating the securing of patents,either at home or
abroad, are invited to write to this office for prices,
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 861 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the

United States were Granted
November 30, 1886,
AND EACH BEARING THAT DATE,

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

Adding machine, Lewis & Guerrant..
Air brake, automatic compressed, A. S. Goode....
Alarm. See Boiler water alarm. Burglar alarm.

Apron supporting band, A. M. Morrison
Ax, N. Goodier........
Axle box, T. G. Mandt..
Axle box, car, H. Still
Bag. See Mail bag. Paper bag.

Bag and twine holder, combined, J. Allen.......... 353,435
Bag fastener and tag holder, A. Leyden.. . 353,466
Balcony, adjustable, G. D. Husemann.. . 353,634
Banner or other like rod, R. H. Sawyer. . 358,464
Barrel, tub, etc., J. A. Tanner.. . 858,386
Basket, M. H. Disbrow..... . ... . 353,352
Bed bottom, spring, R. W. Homan...... .. 353,360
Bicycle, L. A. Rust....c.ccceee... . 253,380
Bicycle handle, R. Rodes, Jr.. 853,504
Bier, Newton & TeITY.....cceeeeee coreierererinninnns 353,378
Blackin'g box holder, Meeker & Fisher.............. 358,571

Blacking stand and 8tool combined, shoe, F. E.
Levanseler..... [N .
Blasting tamp, W. Galloway
Boiler. See Clothes boiler.
Boiler front, W. A. Hennessey.

Locomotive boiler.

Boiler furpace, steam, G. Selden.. ... 853,695
Boiler furnace, steam, H. Thompson. .. 853,610
Boiler water alarm, F. R. Stevenson.. . 858,513
Bolt and rivet heading machine, k. Phihps. ... 853,584
Book binding, J. H. Johnson.. . . 853,562
Book shelf, J. Danner . 853,443
Boot or shoe finishing jack, M. Harriman. . 353,449
Boot or shoe nailing machine, H. Dunham. . 358,544

Boots [or shoes, mould for soles and heels of, D.
Banks.....coieeieniiinnnnn.
Bottle, G. Sloan

Bottle stopper, Slaybaugh & Akers ......cccceeee. 353,599
Box. See Axle box. Fire alarm signal box.
Mutch and cigarette box. Photo-developing
box.
Box band, W. A. ComstocK........ccceu... cossecceses 353,640
Brake. Bee Air brake. Car brake. ‘Wagon
brake.
Breast strap coupling, D. L. Shafer . 853,470
Breastpin catch, S. E. Cheesman.. . 853,401
Brick, E. L. Ransome cenenees 353,001

Bridges and culverts, fastemng for, J. Goodmght. 353,355

Buckle, J. Spruce ........... .... ... . 853,512
Building, frame, J. W. Frey . 353,549
Building material, producing, C. C. Gilman........ 353,630
Bundle carrier, M. G. Bogert...... [ eeeneeens 853,582
Burglar alarm, 8. D. Lauffer et al.. .. 353,314
Burnishing machine, H. J. House ... 853,633
Butter, lard, etc., cutter for, R. Weller. . 358,614
Button and holder, cufl, E. Zoller. 358,394

Button attaching machines, trip for operating,

Cabinet for spool thread, F. Meyers.. .

Cable roads, ditches, etc., concrete mould for sub-
ways for, E. L. Ransome

Calipers, slide, J. Hurst........cccooiiiiiinnniinnaes

Camera. See Detective camera.

Can. See Oil can.

Cannon, pneumatic, G. H. Reynolds..

ceveceacenass. 863,480

Car brake, A. G. Butterfield..... . 368,621
Car cable grip, T. Kerr ...... 353,361
Car coupling, R. M. Crawford. . 353,442
Car coupling, W. K. Keen... . 863,565
Car coupling, M. J. Lorraine ee-o. 358,320
Car coupling, A. N. Towne, ..353,518, 363,519
Car heater, E. Hambujer.... . 353,668

Car, spring dumping, G. E. Blaine.
Car starter, S. Baker .
Car starter and brake, E. Hartmann.... ...........
Cars, etc., apparatus for lighting and heating rail-

Way, R.H. PIass...covviiiiiiierieereneieneennnnns 353,499
Cars, sign and advertising board for street, Brill

Carburetor, P. Keller..
Card or picture holder, J. W. Palmer
Carpet lining, J. S. Munroe

Carpet sweeper, W. J. DIreW.....cceeeeeneeennnanns

Carriage,J. N. Miller......ccceviiiniiiiiiinnnnnnnnns

Carrier. See Bundle carrier. Lineand trace car-
rier. Paper egg carrier.

Case. See Piano case. Stair case.

Chain, ornamental, O. M. Draper........c.c.... oeenee 853,643

Chair. See Ladder chair.

Chair iron, tilting, H. WoIff................ ... 853,616
Check rower, E. M. Heylman........ . 863,452
Check rowing attachment, W. J. Snider. 353,646
Cheese safe, C. R. Ellis........ cesssessessentencens .. 353,546
Chopper. See Cotton chopper.

Cigar and cigarette machine, J. Thompson........ 353,517
Cigar bundling press, W. Wassung........ ceesdeesss 353,621
Clamp. -See Corner clamp. Jar clamp.

Clay. machine for working fire, J. H. Green........ 353,445
Cleaner. -See Window cleaner.

Clevis, A. W. RumSeY.......cccoeevvvreeicannnnns . 853,506
Clod crusher and pulverizer, M. C. Jett 853,408
Cloth cutting machine, G. J. W. Galster. . 858,552
Clothes boiler, L. Kaliski.............. cesssceees 353,568

Clothes drier, T. Tremble........
Clothes pin, S. E. Bergeron
Coat and hat hook, E. D. Lawson.......

Cock for house service and street washer connec-
tions, J. MOSB...cvvvvrer veviininnnnn, vereosenensss 863,423
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Cock, service stop, E. J. Brady
Coffee pot, steam, A. M. Amos.
Collar or cuff, J. D. Parsons.. .
Concentrating pan, M. Swenson. . .. 358,515
Copying press, S. H. Stupakof. .. 353,606
Cordage, machine for making interlocked B
Arnold.. .. 853,396
Corn sheller and separator, C. Roberts .. 833.591
Corner clamp, J. Anderson .. 853,281
Cotton chopper, E. C. A. Puls.. . 363,463
Coupling. See Breast strap coupling. Car coup-
ling. Pipe coupling. Thill coupling.
Crane, traveling, J. Walker.......
Crossing guard, D. L. Miller

. 853,642

358,612
353,368

Crusher. See Clod crusher.
Cultivator, W. H. NeWtOD.....covveieircsecsmnns soe 353,579
Cultivator, J. F. Packer 358,469

. 353,498
353,410

Crlltivator. W. Pendley.
Cultivator, M. L. Unger...

Cutter. See Meat cutter. Stalk cutter.
Cutter heuds, bit holder for, S. J. Shimer.... . 353,509
Cyclometer, J. Butcher............ccoeeaeane 353479

Cylinders, making toothed, W. G. Sears 353,465
Dental chairs, electrical appliance for, L. L. Deck-

. 358,403
. 358,545

. 353,362

Detective camera, Eastman & Cossitt..
Distilling petroleum, G. H. Kline...
Door roller, H. F. Sawtelle......
Prawer guide, L. H. Nourse..
Drawings, making, C. Palmer.........

Drier. See Clothes drier.

Drill, W. H. MCANATeWS....00veiiiruireees snnnerenn 353,323

Drying maching for clothes, etc., centrifugally
acting, D. M. Weston .. 853,39

. 358,458
. 355631

Dumb waiter, J. Murtaugh
Earthenware, making porous, C. C. Gllman

Ejector, fluid. C. White (r) . 10,786
Electric arc light, G. C. Pyle . 853,643
Electric circuit centroller, W. Stanley, Jr.. . 353,603
Electric current indicafor, M. Waddell... . 853,645
Electric machine, dynamo, C. Coerper... . 853,414
Electric machine, dynamo, N. 8. Keith..... . 853,310
Electric therapeutic instrument, C. E. Baldwin.... 3853.356
Electrical purposes, carbon for. E. Shaw........... 853,598
Electroplating machines, automatic circuit con-

trollerfor, C. J. Van Depoele................. ... 353,334
Engine. See Gas engine.
Erasers, machine tor cleaning blackboard, J.

L0 T N 853,887
Evaporating liquids by air, apparatus for, A. A.

Penton...... ..o ciinn 853,291 to 353.298
Evaporator cover, Davis & Lyon.. . 353,444
Extension table, S. R. Moore.............. 858,574
Fabric. See Knitted fabric. .
Fan, exhaust, W. G. Sears... wee.. 353,467
Fence, E. M. Baker 353,437
Fence, L. A. Cussins ... 3563.626
Fence, wire, B. Scarles . 358,328
Yertilizer distributer, .J. P. Fulgham............. ... 353,551
Fertilizer distributers, feed cup for, W. Marks.... 853,50
Fibers, process of and apparatus for dissolving

and removing the gum from nettle and other

plant, T. E. Schiefner. . 358,468
Filter press, M. Swenson . 853,514
Filtering sugar liquors, sirups, and saccharme

juices, C. H. W. Foster.. ... 353,404
Fire alarm signal box, J. Ashworth .. veo 363,475
Firearm, breech-loading, G. A. Sachs ... 353,482
Fireproof compound, C. C. Gilman............ veeeee 353,629
Fishing line spreader, H. C. Behrens....

Folding table, W. J. Newcomb.
Frame. See Puper packing frame.

Fringe, manufacturing chenille, S. Steinecke.
Fruit jar, M. O. Rehfuss
Fruit picker, A. Green
Furnace. See Boiler furnace.
Furnace, J. H. Weitmyer.
Furnaces, air injector for, E. B. Cornell
Gas burner attachment, F. E. Mills........
Gas engine, reversible, J. H. Clark
Gas regulator, B. Franklin

Gas regulator, M. G. Wilder............. ... .

Gate. See Railway gate.

Gate, W. Tritch.....ccoiiiiees cviiiinnninnn ... 353,550
Gates, etc., device for closing, A. Eckert.

Gearing, worm, G. H. Reynolds.......

Glass press, T. G. Otterson
Glassware, ornamentation of, A. Wlttlmuer
Governor for electric motors, A. W. Meston....
Grain binder, Hunt & Steward......................
Grain, flour, etc., feeding mechanism for, C. A.
Grinding moulding cutters, machine for.
o Drake .. iiiiiiiiiiiiiiiieeieens
Grooving machine, I. L. G. Rice..
Guard. See Crossing guard.
Handle. See Bicycle handle.
Handles, manufacturing ornamental wooden, F.

& C. F. ManKkey.... «cveeveerenneeinnncinnennns o.. 353,364
Harness checks, safety loop for, E. K. Dennis.....
Harrow, P. C. & I. A. Carstensen..
Harrow, O. C. Van Ness
Harrow, revolving, J. D. Schibli..
Harvester, D.. Young
Harvester and husker, corn, G. B. Snow..
Harvester, corn, H. 8. Bartholomew. ...

Harvester, cotton, W. G. Sears............cc.ouee ... 833,466
Harvester finger and finger bar, T. S. Brown...... 353,534
Harvester finger bars, manufacture of, J. H.
JODEeS..cuiiiiiiiiies ciieees . 853,636
Hay rake, horse, F. Bentel.. . 853,397

Hay rake, horse, H. Myers
Heater. See Car heater.
Heater, S. W. Morgan
Heating appratus, steam, W. P. Harthan.
Hoist brake apparatus, R. A. Beaver......
Hoisting machine, Kamm & Kaiser........
Holder. Bag and twine holder. Blacking box
holder. Card or picture holder. Horse tail
holder. Photograph or card holder. Ribbon
holder. Sash holder.
Hook. See Coat and hat hook.

Hook and buckle, combined, J. J. Pinkham . 353462
Horse tail holder, J. G. Swain ... 863,608
Horses, apparatus for bathing the feet of, A. Pur-

. 353,428

Horseshoe, 1. lsenno . . 853,304
Hose reel carriage, W. B W)lcox ... 853,340
House. See Refrigerator house. Storage house.

Hydrant, G. A. Oglesby........ooiiviiiiinnnnnes o . 353,581
Indicator. See Electric current indicator.

Indicator lock, C. ¥. Green............. eeeeenniens ... 33,57
Inhaler, D. B. Weightman ... 363,613
Injector, double tube, J. R. Goehring............... 853,490

Insulating electric conductors, composition of

matter for, C. J. Van Depoele ... 353,658
Iron. See Chair iron.
Jack. See Boot or shoe finishing jack. Jumping

- jack.

Jar. See Fruit jar.
Jar clamp, E. H. Ric@....c.. (ievennnes .
Jewélry, article of, J. C. Cottle....

————

Jumping jack, J. R. E. E, Hersh......coceuee . 858,416
Knitted fabric, W. & R. N. Wrightson... 353,652
Knitting machine, W. & R. N. Wrightson .. 353,525
Lace and other fabrics, machine for clipping, J.

.. 83,586
Lace, etc., machine for clipping, J. Range... .. 353,587
Lace, etc., machine for clipping, C. H. Willcox....

858,615
Lacing fastener, L. W. Wo00d ....cccoeeveenninnienen 353,524
Ladder chair, step, F. E. Levanseler. .953,315, 853,316

Lamp, gas, F. H. Wenham.....
T.amp, incandescent electric, C. J. Van Depoe]e
Lamp, miner’s safety, A. J. Becker
Lamp shade ornament, G. L. Cooper .
Lamps, regnlator for electric arc, Henreberg &

. 363,650
353333

853,806
.. 853,573
353,313
.. 353,374
. 353,302
353.369

Lantern, F. Meyrose.. .
Lantern, tubular, W. C. Winfleld...............ceue
Latch and lock, combined, F. N. Perkins..
Lathe, turning, S. W. Goodwin .
Legs, cord attachment for artificial, G. Moore.....
Level, telescopic, hand, W. Gurley.
Lifting device, J. M. McNabb
Line and trace carrier, J. S. Beesley. .
Liquid for tbe production of cold, A. J. Rossi.....

.. 353,406
. 853,366

Lock. See Indicator lock. Mail bag lock. Sash
lock.

Lock and latch, combined, T. Kirwan.

Locomotive, H. K. Adams............

Locomotive boiler, H. C. Goulding..
Locomotive, electric, C. J. Van Depoele.

Loom shuttle, L. Goddu...........cevuue 853,405
Loom warp beam, T. Burns et al.. .. 853,538
Mail bag, W. Hawn....... . 353,407

.. 358,645
.. 353,300
. 8 3,327

Mail bag. G. W. Smith..
Mail bag lock, H. F. Gaines...
Match and cigarette box, S. N. Randolph.. .
Meat cutter, P. Diessler........... N .. 853,483
Microphone, Wallace & En Holm . 358,387
Milk cans, lock fastening for bottom hoops |5f J
O’Neill.. . eee
Mill. See Rolling mill. Wmdmlll
Moulding machine, 8. C. Burris...........ccevveeeen 853,285
Moulding machine, variety, S. J. Shimer. . 853,510
Mole trap, J. Reeder 358,502
Motor. See Vessel motor. Water motor.
Musical instrument, mechanidal, E. G. Sturm... ..
Nail. See Wire nail.
Nail machine, wire, F. Philips
Neckwear, L. Eschner....
Needle swaging machine, P. M. Beers..
Nose ring for swine, Wood & Morley.
0il can, J. B. Herboldshimer.............cc.0.

853,641

353,484

858,585
. 353,486
853,529
353,651
. 363417

Oils and other liquids, apparatus for oxidlzlng
drying, J. W. & F. R. Hoard.. .. 353,358
Oven plate, R. E. Deane . 853,200

Pan. See Concentrating pan.
Paper bag, W. H. HODiSS.s..vvvenreinnrnnns. 853,807, 358,308
Paper bag, W. A. Lorenz.......

Paper egg carrier, J. Burns
Paper folding, pasting, and trimming machine, G.

853,471
353,508
363,399
358,493
353,326
363,583
3584 3
353,301

Paper packingframe, C. F. Spauldmg .
‘Pattern sheet, J. Schumacher..
Pen, fountain, Brown & Beaumel
Photo developing box, W. H. Lewis.......
Photograph or card holder, J. Petermann..
Piano case, T. H. Perry......cccccevueeee
Pianoforte, E. Hofinghoff.
Pianos, mute bar damper for upright, P. Gmehlin
Picker. See Fruit pxcker.
Pin. See Clothes pin.
Pipe cleansing attachment, V. Bonzagni........... 358,413
Pipe coupling, J. Nuttall .. 353,680
Pipes, ceiling collar for gas, steam. and other, E.
K. RoOINS.ccovvviiiiiiiiiiiiiiiniiaens eesecccecsane

353,505

1 Pipes, machine for making spirally formed, J. B

Root.......... seceseteetictactcecttecccasranne .. 853431
Pipes, seal trap for waste, J. McConnell.. . 853517
Piston and valve, metallic, J. Watts...... cereeneess 858,522
Planter, R. A. Fraser... 853,445

Planter and fertilizer distributer, cotton, J. W.

200 ) 853,336
Planter, combined corn and cotton, W. Walker.... 353,478
Planter, cotton and corn, R. M. Tyus......... . 353,648
Planter, hand corn, C. B. Arnold (r).. 10,7

. 358,359

Planter, seed, W. A. Holland.....

Plow, P. H. Lequire...

Plow, J. F. Packer..

Plow, balance, Greig & Benstend

Plow, gang, A. Shaffer................

Plow, reversible, Benson & Hollis.

Plow, wheel, L. R. Gilbert

| Plow. wheel, J. F. Packer.

Pneumatic dnspatch automatic switch for, Bry-
80N, Jr., & MUARE..cuvvinnreinnieinninneinaisn

Pot. See Coffee pot.

Press. See Cigar bundling press. Copying press.
Filter press. Glass press.

Printing machine registering mechanism, F. L. &

.. 853455
.. 353495
.. 858,356
.. 853,347
. 858,628
353,497

Printine wheel, W. R. Bacou
Protector. See Washboard protector.
Pulleys to shafts, securing, G. E. & N. Smith, Jr..
Pulverizer, soil, Hepworth & Santany..............
Punching, shearing, and embossing machine, Ren-
shaw & Thillman .. 853,589
Rack. See Show rack.
Radiators, air valve for, J. P. Marsh
)leway, cable. H. M. Lane.......
Railway, cable, T. J. Lovegrove..
Railway gate, D. W, Copeland....
Railway rail fastening, P. P. Smith
Railway signal, T. D. Williams et al..
Railway trains, electric llghtlng of, C. E. Buell
Railway, wagon, T. Whalen..
Rake. See Hay rake.

353,329
353.491

.. 353313
.. 363,321
.. 853481
.. 853,601
.. 353,349
. 853,301

Reel, G. W. McKinny ....... ceeeennes . ... 358,578
Reeling machine, W. H. Dunkerley veee 853,207
Refrigerator house, D. F. Geralds....... ........ ... 363,558
Regulator. See Gas regulator.

Rein spring, check, C. L. Sponenburgh............. 353,602

Ribbon holder, L. M. Devore.........
Ring. See Nose ring.

Rivet, J. L. Hall.c.ioiiiiieieieeninnnesennneisnnenss 353,357
Roller. See Door roller.

Rolling mill, three-high, W. E, Harris.
Saddle, riding, J. G. Lentz..... ..
Sash holder, E. M. Chumard..
Sash lock, H. F. Price.............
Satchel strap, J. A. Yarger.
Saws, guide roll for band, G. S. Black..
Saw tooth, insertible. E. 8 Snyder............. veeee
Scale, automatic grain weighing, C. Dominy. .
Scale, automatic weighing, H. K. Warner....
Secondary battery element, C. Sorley..
Sewing machine, H. E. Dieterle. .
Sewing machine, L. Esconer
Bewing machine, A. C. Sabey... .

Sewing machine shuttle and hobbin. M. Ransom.. 353,588
Sewing shank buttons to boots, ete., machine for,
R. ThOmPSON...u.teiiiiinntetiiiiininneeeieinanies
Sheet metal articles, machine for drawing, G. F.
Butters

Sheet metal, drawing corrugated cups of, A. W.

Paull..
Sheller.
Shoe fastener or clasp, J. Jackle........c.oeeeueeenns 353,635
Shoe, moccasin, D. Dudley.....cccevvieennannnnnns .. 353,295

Shovels, making, H. M. Myers
Show rack, revolving, T. F. Godfrey..
Signal. See Railway signal.

Skate, roller. D. A. ROOt.....ccuvvivvnnn caunnns weoees 353,644
Slates, ruler attachment for, F. H. Bloemker.
Sled, bob, T. G. Mandt
Snow plow, C. M. Steenbarger
Soap and glycerine, manufacturing, M. H. Lack-

..353,420, 303 421
. 363,319
853,409
353,817

Soldering machine, can, D. M. Monroe
Spark arrester, M. Rumely...........
Spindle support, J. B. McPherson.
Spinning machine, J. S. Richardson
Spring. SeeRein spring,
Sprinkler, W. H. Moore
Stair case, H. Stollwerck...
Stalk cutter, B. C. Bradley
Stand. See Blacking stand.
Stenciling machine, C. L. Travis....ccceeeeeeeeess
Stapper. See Bottle stopper.
Storage house, cold, J. B. BrOWD......cccoetiieinns
Strap. See Satchel strap.
Stringer and tie fastener, J. W. Crow...
Syringe, J. Barnes
Table. See Extensmn table. Folding table.
Tanning compound, H. L. WilcoX..............
Telegmph autographic, J. H. Robertson,
353,592 to 353,594

Telegraph electric, E. A. Cowper............
Telegraph relay, electric, J. I. Conklin, Jr....,
Telephone exchanges, switching apparatus and

test circuit for, J. J.Carty.....cooeveieiiincnnns
Telephone transmitter, W. Burnley.
Telephones, angle hanger for acoustic or me-

chanical, M. Gerst B
Thill coupling, A. Bratschie
Thimble, O. E. Weber
Toaster and broiler, G. S. White
Toboggan, J. W. Johnson
Toboggan, metallic shoe for, C. H. Emerson
Tongs or plate lifter, dish, R. W. Teese.....

Tool, facing, A. H. Donnally....cc....... 853,485
Tool receptacle, E. G. Lamson..... o eeeeees 353,419
Trap. See Mole trap.

Triturating cylinder, J. R. AlSing...c.ceveeeeracennns 353,279
Trough. See Watering trough.

Truck, car, T. Carter.........cccovveeiiieiiinnane ... 858.286
Tube expander and cutter, W. I. B. McHales..... 353,425

Type writing machines, copy holder for, Clarkson

Type writing machines, leaf holding attachment

for, T. A. Curtis....cooveeeierneiennrnnennnnnnonns
Type writing, producing copies in imitation of, G.
.. 353,338
Valve, duplex steam, S. Mills.... .. 853,467
Valves, electrical apparatus for working, H. Likly
3513,824
353,620
.. 33,380
.. 363,296
.. 3359

Vehicle spring, Oliver & Hunter.
Vehicle, two-wheeled, G. C. Bovey..
Velocipede roller bearing, J. K. Starley.
Vessel motor, T. Duffy
Wagon brake, H. Hebert..

Wagon, covered delivery, J. T-McLaughlin....,.. 853.865
Waistbands for garments, making, C. W.

Wheeler.......oouuiiiiiiiiiiiiiiiiiiiiiiiiiiieien, 353,392
Wardrobe and book case, combined, J. F. Schmidt 858,882
Washboard protector, C. J. Bonsfield............ .. 353,283
Watch balances and hair springs, device for test=

ing, A. L. Keller....... ceeeen sevescsrnas teeennessss 353,418
‘Water motor, J. M. Seymour, Jr... oree. 353,596
Watering trough, A. J. Cross.. .. 368,289
Weaner, calf, M. J. Ahlgrim . 363,411

Wheel. See Printing wheel.

‘Wheelbarrow, J. P. Enderes....
‘Whip, H. Mnllen..

‘Whip, Suplee & Main
‘Windmill, C. L.udwig.
Windmill, C. W. & H. E. Sylvester
Window cleaner, C. B. Von Schenk.
Wire nail, F. Philips..............
Wire stretcher, W. D. Sherman..
Wire twister, E. Bunch........
Woodworking machine, J. Casey
Yoke, neck, D. W. Clarke.

353,299
358,871
853,607
354,368
363.516
.. 353472
.. 353421
853,383
858,585
363.539
. 363,441

DESIGNS.

Bottles, covering for toilet, F. Barnett
FEork, spoon, etc., W. Wilkinson .
Knives, forks, spoons, etc., handle for, A. F. Jack=-
..17,007, 17,008
... 17,009

. 17,006
... 17,010
... 17,005
.. 17,004

7,008
17,011

Medal, 8. S. Newton..
Pin, P. C. Harbour...
Ruching, G. H. Taylor...
Rug. J. C. Griffin
Type, font of, W. F, Capitain..

TRADE MARKS.

Ale. G. F. Hewett.
Alkalies, acids, and salts used industrially, Brun-

ner, Mond & Co
Canned oysters, Platt & Co..
Harmonicas, Gebruder Ludwig..
Leather, kid, G. Levor
Mustard prepared for table use, F. Wittich..
Preparation for the skin, Prentice & Evenson
Shellac, F. W. Heilgers & Co
Snuff, catarrh. Alling & Abrams
Soap for antiseptic and disinfecting purposes, Fels

.2 0 T seevens.. 18,839
Tea from China, J. H. Labarea & Co.
Tobacco, cigars, and cigarettes, smoking and piug

chewing, B. F. Hanes...........ccevvvvennnn . 13,836
Tobacco, plug chewing, Lockett, Vaughn & Co..
Tobacco, smoking, Gradle & Strotz

A Printed copy of the specifications und drawing of
any patent in the foregoing list, also of any patent
issued since 1866, will be furnished from this office for 25
cents. In ordering please state the number and date
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. Wealso furnish copies of patents
granted prior to 1866; but at increased cost, as the
specifications, not being printed, must be copied by
hand.

Canndian Patents may now be obtained by the
inventors for any of the inventions named in the fore-
going list, at a cost of $40 each. For full instructions
address Munn & Co., 361 Broadway, New York. Other
foreign patents may also be obtained.
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NEWSPAPER FILE

The Koch Patent File, for grese"vmg Newspapers,
azines, and pa,mghlets.has een recently 1mpr0ved
price reduced. Subscribers to the SCIENTIFIC AM.

ERICAN' and SCIENTIFIC AMERICAN SUPPLEMENT can be
su plied for the low price of $1.50 by mail, or $1.25 at the

ce of this paper - Heavy board sidés; inscription
d SCIENTIFIC AMERICAN,” in gilt. Necessary for
svery one who wishes to preserve the paper.

Address
MUNN & CO,

Publishers SCI® "TT*TC AMERTCAN:

Edco System

Of Arc and Incandescent Lighting.
Electric 1L.ight and Power,
Motors, Dynamos, anps, and Batteries in all varieties.
Electro-Dynamic Co,, {24 Carter 8t., Philadelphia.
W.W. Griscom, Consulting Electrical Engineer,
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Aluminium, ““the MataloftheTubu”

The only Treatise in the English
Language.
JUSLT IRBADY.

Aluminium: Its History, Occurrence, Properties,
Metallm‘*’%y and Apphcatlons, including its Alloys. By
Joseph Richards, A.C, Chemist and Practicul Metal-
jurgist, Member of the Deutsche Chemische Gesell-
sehu.lt Illustrated by 16 engravings. 12mo._340 pages.

Price $2.50, free o f postage to any addr.ssin the World.

Coutems' Part 1. History of Aluminium. II. Occur-
rence of Aluminium in Nature. I1I. Physical Properties
of Aluminium. Chemical Properties of Aluminium,
V. Metullurgy of Aluminium. The Manufacture of
Sodium. VII. Manufacture of Alumina. VIII. Manu-
facture of Double Chloride of Aluminium and Sodium.

Manufacture of Aluminium at Salindres (Gard).
Reduct ion of Aluminium by other Reducing Agents than
Sodium. XI. Working of Aluminium. XII. Alloys of
Aluminium. Appendix. Addenda. Index.

A circular showingthe full tableof contents of this wol-
wme w.ll be sent free of postage toany onein any part of the
Woild who will furnish us with his address.

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

The Tochuo-Chomical Reseint Book:

INOW READY.

The Techno-Chemical Receipt Book.

Containing Several Thousand Receipts, covering the
Latest, most Important, and most Useful Discoveriesin
Chemical Technology, and their Practical Application
in the Arts and Industries. Edited chiefly from the
German of Drs. Winckler, Elsner, Heintze, Mierzinski,
Jacobsen, Koller, and Heinzerling, with additions by
William 'I'. Brannt, Graduate of the Royal Agncultura]
Collelge of leena, Prussia, and William H. Wahl, Ph.

eid.), Secretary of the Franklin Institute, Pinla,-
delphla, author ot * Galvanoplastic Manipulations.” 1Il-
lustrated by 78 engravings, in one volume, over 500 pages,
12mo, closely printed, contalmnf an immense amount
and a great variety of matter. Elegantly bound in scar-
let cloth, gilt. Price $2, freeof pastaqeto any address in
the worid.

BF~A circularof 32 pages, showing the full T'able nf Con-
tets of this important Book, sent by mail. free of postage
abgi gnu one in any part of the World who will Furnish his

ress.

HENRY CAREY BAIRD & CO.,
Industrial Publishers, Booksellers, and Importers,
810 Walnut St., Philadelphia, Pa., U. S. A.

I " v E N TI 0 " s rope by enterprising London Mer-

chant (now in N.Y.). Branches in Manchester, Liver-
pool, etc. Address K0 Z,’ P. O. Box 773, New York.

MARINE ENGINES, CRANKS, AND
Shafts.—A paper by J. K. Hall, directing attention to an
improved method of constructing the crank and screw
shafting of steam vessels, s0 as to enable them to esca
the multiple strains and contortions that such shaft-
ing has to undergo. With 21 hgures Contained in NCI-
ENTIFIC AMERICAN, SUPPLIEMENT, No. 546. Price 10
cents. Tobe had at this office and from all newsdeal-
ers.

(good) thoroughly worked in Eu-

GAS ENGINES.|

Best in principle, workmanship, and materials.
An unequaled small Motor adapted to all uses.
‘When the motor is not at w ork, the expense of running it ceases.
Simple, Safe, Economic n.l, Durable.
Four sizes: 1 H. P.,
These Engines areé especiall

No extra msm ance.
16 H. P., 1 man power, and Dental Engine.

suited for Gasoline Gas for country use.
Send for Illustrated Catalogue.

ECONOMIC MOTOR CO.,

Office and Salesrooms

« =« 34DEYST. N.YX.

BRAIDED PACKING, MILL BOARD,

PIPE COVERINGS

SHEATHING,
CEHALMBRS=-SEPENCE CO,,

Made entirely of ANBESTOS.
Absolutely Fire Proof.

CEMENT, FIBRE AND SPECIALTIES.
FOOT E. 8THE ST. N. ¥.

ARTESJAN

Wells, Oil and Gas Wells, dnlled
by contract to any depth, from 50
0 3000 fest, We also mantufacture
and furnish ever{thmg required
to drill and gomplete same. Port-
able Horse Power and Mounted
illing Machineg for 100 to
end 6 cents for illustrated
catalogue

PierceWellExcavatorCo.

New York.

SCIOPT[CQNG; MAGIC LANTERN SLIDES

MARCLS ELECTRIC [Rw¢

LIME LIGHT MADE EASY. SEND FOR CIRCULARB
I.. J. MARCY, 1604 Chestnut St., Philada.

7@&&1}@
I I?
e ol

Address: The Amerlcan ertlng
Machine Co, Hartford, Bonn.;
New York Office, 237 Broadway,

MACHINERY.

E. & B, HOLMES,
BUFFALO, N. Y

ELE cTnl cAl Edw. P. Thompson, Solicitor of
] Electnca] patents 3Beekman St.,

Y. Norisk. Deposits to be held by the Madison Sq.
Bank N. Y., till client is satisfied with the work. Other-
wise refunded. Write for testimonials and instructions,

THE USE OF TORPEDOES IN WAR.—
A paper by Commander E. P. Gallert, U.S.N., giving a
clear presentation of the present state of efﬂclency of
the torpedo, the degree of perfection that it has now
reached, and describing the kinds which are in ordinary
use in all naval services. With plates, con-
taining manyﬁgures Contained in SCIENTIFIC AME!II~
CAN SUPPL¥MENT, Nos. 536 and 537. Ten cents
each. To be had at this office and from all newsdealers.

BIT.

Sguare,Qval, or Round Smooth Holes.
For carpenter, cabinet, and pattern work.
igin. 50c., set, $4.00, mmied free. Bridgeport
Gun ]mplement O'o 17 Maiden Lane, N. Y.

ABL AND FINE GRAY IRON ALSO STEEL

CASTINGS FROM SPECIAL RNS
MES nevuu %Co. Z

HNETleNGJ b /\T AN
NISH APA NN F )]
LEHIGH AVE. X AMER\CAN ST PHILA. o AND

ING. AN <7

JTHO

Barnes’ Pat Foot # Hand Power Y

MACHINERY, $1S.
Contractors and Builders, CabmetMs.kex s and
Jobbers in Wood or Metal, who
have no steam power, can, by us '
ing outfits of these ma.chmei, bu:l
lower and save more nfoney than
bya.ny other means for doing their

Sold on ma.l Illustrated
Cats,logue FREE

W.F.&)J0 HH BARNES C0,,
Addres; 1999 Ruby St., Rockford, 111,

COURTSHIP & MARRIAGE
Wonderful Secrets Revelationsand
Discoveries for Married or Single, se-
curing Health, Wealth and Happiness

toall. ThisHandsomeBogk,of 16¢ PAGES
mailed for 1 0cts. UnionPub. Co. Newark.N.J.

PULLEYS, HANGERS,

FRICTION CLUTCHES. 42 o biaoo ' -

PROGRESS_MACHINE WORKS,
BRONNIT,

WITHERBY, RUGG & RICHA RDSON. Manufacturers
of Patent \\ ood Working Machinery of every descrip-
tion, Kacilities unsarpassed. Shop formerly occupied
by R. Ball & t'o.. Worcester. Mass. Send for Catalogue.

FOREIGN PATENTS.
Their Cost Reduced.

The expenses attending the procuring of patents in
most foreign countries having been considerably re-
duced the obstacle of cost is no longer in the way of a
large proportion of our inventors patenting their inven-
tions abroad

CANADA.—The cost of a patent in Canada is even
less than the cost of a United States patent, and the
formerincludes the Provinces of Ontariv, Quebec, New
Brunswick, Nova Scotia, British Columbia, and Mani-
toba.

The number of our patentees who avail themselves of
the cheap and easy method now offered for obtaining
patents in Canada is very large, and is steadily increas-
ing.

ENGILAND.—The new English law, which went into
torce on Jan. 1st. 1885, enab es parties to secure patents
in Great Britain on very moderate terms. ABritish pa-
tent includes England, Scotland, Wales,Ireland and the
Channe! lslands. Great Britain is the acknowledged
financial and commercial center of the world, and her
goods are sent to every quarter of the globe. A good
Invention is like'y to realize as much for the patentee
in Kngland as bis United States patent produces for
him at hrwae. and the small cost now renders it possible
for almost every patentee in this country to secure a pa-
tent in Great Britain, where his rights are as well pro-

ected as in the United States.

OTHER COUNTRIES.—Patents are also obtained
on very reasonable terms in France, Belgium, Germany,
Austria, Russia. Italy, Spain (the latter includes Cuba
and all the other *panish Colonies), Brazil, British 1udia
Australia, and the other British Co!onies.

An experience of FORTY years nas enabled the

publishers of THE SCIENTIFIC AMERICAN to establish
competent and trustworthy agencies in all the principal
foreign countries, and it has always been their aim to
have the business of the:r clients promptly and proper=
1y done and their interescs faithfully guarded.

A pamphlet containing a synopsis of the patent laws
cf all countries, including the cost for each,and othe
information usefu! to persons contemplating the pro-
curing of patents abroad, may be had on application to
this office.

MUNN & ('0,, Editors and Proprietors of THE SCI-
ENTIFIC AMERICAN, cordially invite all persons desiring
any information reiative to patents, or the registry of
trade-marks, in this country or abroad.to call at their
offices, 361 Broadway. Examination of inventions, con-
sultation, and advice free. Inquiries by mail promptly
answered.

Address,

MUXNN & CO.,
Publishers and Patent Solicitors,
361 Broadway, New York.
BRANCH OFFICES: No. 622 and 624 F Street, Pacific
Building, near 7th Street, Washington, D. C.
Instantrelief. Finalcureandnever

I L E m returns. Noindelicacy. Neither

knife, purge, salve or suppository. Liver, kidney

and allbowel troubles—especially constlpatlon—cur-

. ed like magric. Suffererswilllearn ofasimple remedy
{ree, by addressing, J, H. REEVES, 78 Nassau St., N. Y.

HOISTING ENGINES

LIDGERWOOD MANUFACTURII\G CO.,, 96 LIBERTY STREET, NEW YORK.

and Boilers for every possible
duty.

New catalogue ready.

For
Handling
Send for
Circulars.

| BORDEN, SELLECK & CO., §

HARRISON CONVEYOR!.
Grain, Coal, Sand, Clay, Tar Bzrk, Cinders, Ores, Seeds, &c.

Sole
Manu’fers,

{ Chicago, lll.

ICE & REFRIGERATING

Machines. York Pa-
tent. YORIL MFG.
CO. York, Pa.

B .cel"E].l’Iz

PECAITTE it ) @p&ﬁe\m
Byﬂmnmmammm@w
Send Green SFT i°’)ﬂ°55Type5Dmmﬁ,
Mineral Lands Prospected

Artesian Wells Bored. Suferior Stationary En- |

%mes‘ specially adapted to Electric Light purposes.
uilt by PA. DIAMOND DRILL Co., Birdsboro, Pa.

B 1 c o FF ER To introduce them, we
* will Give Away, 1,
Self-Operating Washing Machines. If you want
one send us your name, P. O. and express office
at once. The Nurional Co0.,23 Dey St., N.Y.

ICE-BOATS — THEIR CONSTRUCTION
and management. With workin drawings, details .and
directions in full. Four engravings. showmg mo de of
construction. Views of the two fastest ice—Sallmg boats
used on the Hudson river in winter. H. Horsfall,

.B.  Contained in SCIFNTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also contains the rules and
regulaf ons for the formation of ice-boat clubs, the sail«
ing and maragement of ice-boats. Price 10 cents.

Special Rubber Mould Work, ,srumates

CANFIELD RUBBER CO., Bridgeport, Conn.

A PRACTICAL SUCCESS.
VAN DUZEN'S PAT. LOOSE PULLEY OILER.

Thousands in satisfactory every-
day use. Entire reliability and con-
stancy demonstrated in a two years’
test by (would be) Eastern skeptics.
i Economy shown byreasonable prlces

= and perfect performa.nce. Send for
our ** Catalogue No. 55.”
VAN DUZEN & T'IFT, Cincinnati, O

CAl, l)\’VT,I L’S QPIRA L STEEL CONVEYOR,
131-133 West Washington St., Chicago, l1l.

£ New Catalogue of Valuahle Papers :

contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
freeof charge to any addrpqs
MUNN & CO.. 361 Broadway,N Y.

\

VALUABLE BOOKS.

Mnchlnist, the Complete I’ractical. — Bg Joshua
e. Embracing lathe work, vise-work, drills and
dnl]ing, taps and dige, hardening and tempermg, the
making and use of ools. tool grinding, marking out
work, etc. Illustrated by 356 engravings. Thirteenth
edltxon thoroughly revised and ingreat part rewrltten
1n one volume. 12mo, 439 pages, $2.50

Engineer’s Handy Book.—By Stephen Roper The
most comprehensive and. best illustrated book ever
published in this country on the steam engine; sta-
tionary, locomotive and marine, and the steam engine
indicator. It containsnearly 300 main subjects; 1,316
paragraphs, 876 questions and answers, 52 suggestlons
and instructions, 105 rules, formulse, and examples, 149
tables, 195 illustrations, 31 indicator diagrams, and 167
technical terms; over 3,000 different subjects, with the
questions most hkely to be asked when under exami-
nation, before being commissioned as an engineer in
the U. S. Navy or Revenue Service, or licensed asan
Engineer in t e Mercantile Marine Service, . 3.50

Engineer’s Pocket=-Book.—By Charles H. Haswell,
civil, marine, and mechanical engineer. Giving tab]es,
rules, and formulas pertaining to mechanics, mathema-
ties, and physics, architecture, masonry,steam vessels,
mills, limes, mortars, cements, etc. New edition, en-
tirely rewritten, containing much new matter, as ma-,
sonry, canals, dams, building materials, floor beums,
optics, logarithms, etc., with 226 additional pages, mak-
sng ‘*22 pages. Forty-mnth edmon, pocket-book form
leather, . £4.00

Locomonve.—Cathechlsm 01 the locomotlve, by W. N.
Forrﬁ' mechanical engineer, with tables, 19 plntes
and 227 wood engravings, crown 8vo, cloth, . $2.! 50

Steam Engineer’s Guide in the design, construc- |

tion, and management of American stationary, porta-
ble and steam fire engines, steam pumps, boilers, injec-
tors, governgrs, indicators, pistons, and rings, safety
valves, and steam gauges. For the use of engineers,
firemen and steam users. By Emor{ Edwards. Illus-
trated by 119 engravings. 420 pages, 12mo,

Steam Engine.—A catechism of the steam engine i
its various applications in the arts, to which is now
added a chapter on Air and Gas Engines, and another
‘devoted to useful rules, tables and memoranda. By
vJohn Bourne, C.E. New edition, much enlarged, and
“mostly rewntten Illustrated by 212 woodcuts, for the
most part new in this edition. 12mo, cloth, $2.00

T'he above books sent by mail, postpaid, on receipt of
the price.

& Send for our complete Catalogue of books, free to
any address.

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

ICE-HOUSE AND REFRIGERATOR.

Directions and Dimensions for construction, with one
Allustration of cold house for preserving frait from
‘season to season. The air is kept dry and pure through-
lout the year at a temperature of from 34° to 36°. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116.
I;&ce 10 cents. To be had at this office and of all news-
lers.

96 Lake Street, Chicago.

HYDRAULIC FLANGED HEADS, CONSUMPTION

OF IRON or STEEL, ror BOLLER anp TANK MAKERS.
Unequaled for Strength and Uniformity.
THE DICKSON MANUFACTURING CO.

SCRANTON, PA.
57 Oliver Street, Boston.

112 Liberty Street, New York.

© 1886 SCIENTIFIC AMERICAN, INC

BALTL UNIPOLAK System of Electric Lighting is
cheapest and best for Arc or Incandescent. For infor-
mation, guarantees, and estimates, address

NOVELTY ELECTRIC CO..
h & Locust Sts., l’hilmlelpllm.

TO THE STEEL MANUFACTURERS
' THE

UNITED STATES OF AMERICA.
UNITED STATES NAVY DEPARTMEN T, }
WASHINGTON, D. C., Aug. 2l,

The attention of all steel manufacturers of the Unned
States is herebyinvited to the requirements of the Navy
Department in the way ot armor-plates and heavy gun
forgings, tor the prosecution of work already authorized
by Congress.

This advertisement invites all domestic manufactur-
ers of steel to specify, in competition with each other,
upon what terms tley will engage to prepare for the
production of and produce the forgings and armor-plate
required for modern ordnance and armored ships: and no
bids will be considered except such as engage to produce
within the United States either all the gun-steel or. all
the armor-plate (or both) specified in this advertise-
ment ; nor will any bid be accepted unless accompanied
by evndence satisfactory to the Department that the
bidder is in possession of, or has made actual provision
for, a plant adequate for its fulfillment.

Bids are hereby invited for supplymg this Department
with the under-mentioned material ;

About 1,310 tons of steel gun-forgings, of which about
3% tons will be for guns of six inches caliber, 70 tons
for guns of eight inches caliber, and 912 tons for calibers
between ten inches and twelve inches (hoth i@clusive).

These foc{ginzs are to be delivered rough bored and
turned, and when in that state the heaviest forgin
which enters into the construction of a gun of eac
the desired calibers will be about as follows:

g;( tons.

All these the follow-
1ng times from the closing of a contract. viz.:

for 6 inch guns, 28 within one year, and the remainder
within 18 months.

For 8 inch guns, within two years.

For 10 inch and larger guns, within 25 years.

Preference will be given for earlier dehverles

Also, about 4,500 tons of steel armor-plates, to be of the
best material and manufacture, shai)ed accurately after
patterns to fit the form of each vessel for whichintended,
am% (l)f such sizes as may be required, varying somewhat
as £o;

20 feet by 8 feet by 12 inches thick.

172 feet by 6 feet by 17 inches thick.

llg{ feet by 44 feet by 6 inches thick.

ere will also be thinner plates.

For information concerning shapes and weights of the
gun forgings and armor-plates, what parts must be
manufactured in sets, time of delivery of each set, the
chemical, physical, and ballistic tests, which the metal
must sustain’in each case, and for all other particulars,
apply to the Chief of Bureau of Ordance, Navy Depart-
ment, Washigton, D. C.

Each bid upon armor-plate must specify the time with-
in which the bidder will engage to makedelivery; and
preference will be given to earliest proposed deliveries.

Proposals must be in duplicate, sealed and addressed
to the Secretary of the Navy, Navy Department, Wash.
ington, D. the envelopes indorsed *“ Proposal for
steel gun- foremgs and armor.’

TheK will be received at the Navy Department until 12
o’clock M. on the 10th day of December, 1886 at which
hour the opening of the bids will take plac

The right is reserved to wuive defects in the form of,
and to reject any or all bids.

Ten per cent. of the contract price will be retained
from the payment for each article delivered, until the
contract, as far as relates to articles of that class, shall
have been completed.

1;1 arate bids may be submitted for the gun steel and
for the armor, if any manuiacturer so desires; but bids
covermg both will receive preference, other things being

qBids will be compared in two classes.

First. Gun Forgings.

Second. Armor-plate.

And the total sum for which, and the time within
which the whole of the material covered by each class
will be produced and delivered will be alone considered.

WILLIAM C. WHITNEY,

Secretary of the Navy.

NOTL
NAVY DEPARTMENT

W ASHINGTON, November 6, 1886.
The time fixed by the foregoing advertisement dated
August 21, 1886, for receiving proposals for steel gun-
forgings and armor-plates, viz.: December 10, 1886, is ex-
tended to 12 o’clock noon. March 15 1887 at which hour
the opening of the bids Wlll take pla

WILLIAM C. WHITNE®,

Secretary of the Navy.

WANTED and o)
FOR SALE. 2 oy
ODNDERS B R

Catalogue
FR.
#12'Organettes, $2. Mag!
HARBACH & CO., 809 Fllbert St., Philada., Pa.

fe Lant. Outfits $1., 50
SINKING MINE SHAFTS.—DE-
seription of Mr. Pcetsch’simethod of sinkin, mine shafts
in watery earth by meuns of freezing. With 2 engrav-
ings. Contained in SCIENTIFIC AMERICAN SUPPLEMENT
NO. 5:37. Price 10 cents. To be had at this office and
from all newsdealers,

VIOLIN OUTFITS

il Coneisting of Violin Box, Bow, an

Teacher, sent to an;

gart of the Unite
tates on 1to 3 days’

trial before buying.

t 84, $8ﬁl$15 and 825 each., Send Stnmp for

Be.mtlful ustrated Y6-page Cuta]ogue of Violinsg,
Guitars, Banjos, Cornets, Fluges, Strings, etc. Lowest
prices. Mail orders a specmlty C. W, STORY,

26 Central Ktreet, Boston, Mass.

i THE CHERPEST AND BEST !

fie , 67 PARKe PLACE, NEW YORK:

i ENGRAVING FOR ALL II.I.I.IETRATIVE AND
-ADVERTISING FURPOSE

NAUTICAL ARENA, OR AQLATIC

Theater.—Description and 111ustmt10ns of a novel place
of amusement recently constructed in Paris, to serve as
a clrous in winter, and a swimming bath in summer.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
239. Price 10 cents. To be hud at this office and from

all newsdealers,
TEDEAF

CURE %%

PECE’S PATENT IMPROVED CUSHIONED EAR DRUMS Perfectly
Restore the Hearing, and & erform the work of the natura}
drum, Invisible, comfortable and always in position, All
conversation and even whispers heard dxstincay Send for
lllu ated book with testimonials, FREE. Addréssorcallon
IBCOX, 883 Broadway, New York, Mention this paper.
1ts causes, and a new and suc-
cessful CURE at your own
home, by one who was deaf
twenty-eight years. Treated by most of the noted
8 ecih 1sts without benefit. Cured himself in three
months, and since then hundreds of others. Full
partlculars sent on applicatio
PAGE, No. 41 VVest 3151: St.. New York City.
AND LUMNC AFFEOTlONS G u H E n
Home Trestment. Alatediscovery by acelebrated Ger»
man Physician, IsaPOSITIVE remedy in Every Stage.
Treatise with directions sent I‘REE to any sufferer.
Dr.W. F.6.Noetling & Co., 233 East Hampton, Cona.

ELECTRIC BEILT, Suspensory
p etc., for Kidneys, Pain, Nervous and
Weak. Fortune for Agents. Book free,
UNITED ELECTRIC CO,, Cleveland, O,
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Wdvertisements.

{lnslde Page, each insertion «
ack Page, each insertion « e «

3 cents a line.
1.00 a line.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravmgs may head adver-
tisements at the same rate per agate line, by ;measure-
ment, as the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ing tp appear in next issue.

Automatie Safety Engine.

1, 2, and 4 horse power. Alwa; s
T . No engineer. No dirt.
noise. Cheap, reliable, economical

Rochester Machine Tool Works,

Rochester, New York.

1AL1 %o%lLOII]d)S ANtD OTHER CRYSTAL-
ne es.—Ide cation of by the Microscope. A.
Percy Smith, F. With 50 figures of micxpocry]s;tyals.
Contataed in SCTENTIFIC AMERICAN SUPPLEMENT, No
345. Priopl0cents, To be had at this office and from
all newsdealers.

a
Print Your Own Cards!
Press $3, Circular size $8. N ewspager size $44
Type setting easy, printed direet: Send
2stamps for list presses, type,ete., to factory.
>KELSEY & CO., emden, Conn,

SHIELDS & BROWN

Mamufagwen and Sole Proprietorsof

For BOILERS and STEAM PIPES
Reduces Condensation of Steam.
FOR GAS AND WATER PIPES.
revents Sweating and Freezin
eat and Cold in t.he World

Pre'
The Best Non-Conductor of
Send for illustrated descriptive Circular, and name this paper.
143 Worth s;reet. New Yo

rke
8 and 80 Lake Street,,Chicago.
COLORS, COMMON AND POISONOUS.

—A table showing the composition of some of the pig-
ments in common use, with a classification of the latter
based upon poisonous properties. Contained m SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 54 ce 10
cents. To be bad at this oftice and from all newsdealers

SHEPARD'S NEW 560
Screw=Cutting Foot Lathe.

Foot and Power Lathes, Drill
Presses, Scroll-saw - Attach-
ments, Chucks, Mandrels, Twist
Drills, Dogs, Calipers, ete.
Lathes on trial. Lathes on

gmeu .
end for catalogue of Outfits
for Amateurs or Artisans.

AddrassH I..Sheparﬂ. Agent, 134 E. 2d 8t.,Cincinnati, 0.
FIRE.—A LECTURE BY J. C. HOADLEY.

delivered in the Sibley College ~course,.—The practical
sources of useful artiiicial heat.  Useful fire-sustaining
substances. Carbon and hydro en. Difference between
?uantlty of hea.t, and temperature Specific heat. Waste

rom banked fires. . Effect of nitrogen in retardmg com-—
bustion, Boiler heating. Heat carried away ty
gases. Effect of boiler pressure upon quantity 0 heat
carried away by flue gases. With numerous tables and
diagrams. _Contained in SCIENTIFIC AMERICAN SUP-
PLEMENTGNO. 540. Price 10 cents. To.be had at this
office and"Irom all newsdealers.

$10.00 to $50.00

ness.

er night. A
ight and proe
fitable busi-
Magic IL.anterns and Views of go%ular sub=
ﬁcts Catalogues on af)phcatmn Part ptical, 2
athematical, 3 Meteorological, 4 Magic Lanterns, etc.
L. MANASSE, 88 Madison’ Street, Chicago, I1l,

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59. ce 10 cents, To be had at thls office
and of all newsdealers.

SIND Fy
T, & A\TALQQRLE\
(& 'S \15\71\\\&&%\

CBPPER TUBES .
SHEETBRASS BRASSWIRE

Mention this paper.
SCIENTIFIC AMERICAN SUPPLE.
MENT. Any desired back number of the SCIENTIFIC

AMERICAN SUPPLEMENT can be had at this office for
%Oh cents. Also to be had of newsdealers in all parts of
e country.

WM. A.
I’rovidence. R. I, (ark 8t.) Sixmi
Original and Only Builder of the
HARRIS-CORLISS ENCINE
With Har s’ Pat. Improvements, from 10 to 1,000 H. P
Send for copy Englneer’'s and Steam User's
Manual. By J. W. HIll, M.E. Price8!.25.

MENTION ms PAPE!

THE COPYING PAD.—HOW TOMAKE
and how to use; with an engraving. Practical directions
how to prepare 'the gelatine pad, and also the anilineink
by whicl hge coples are made; how to apply the written
letter to the

; how to take off copies of the letter.
Contained in CIENTIFIC AMERICAN SUPPLEMENT, NO.
438. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

PATENTS.

MESSRS. MUNN & CO., in connection with the publi~
cation of the SCIENTIFIC AMERICAN, continue t0 eX-
amine improvements, and to act as Solicitors of Patents
for Inventors.

In this line of business they have had forty one years'
experience, and now have unequaled facilities for the
preparation of Patent Drawings, Specifications, and the
prosecution of Applications for Patents in the United
States, Canada, and Foreign Countries. Messrs Munn &
Co. also attend to the preparation of Caveats, Copyrights
for Books, Labels, Reissues, Assignments, and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms

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

‘We also send, freeof charge, a Synopsis of Foreign Pa«
tent Laws, showmg the cost and method of securing
patents in all the prineipal countries of the world.

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

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

“ACME”

H. W. JOHNS’
ASBESTOS:
CORDED SHEATHING.

A Fire-Proof Non-Gonducting Covering for
HEATER AND STEAM PIPES
IN CELLARS, RTO.

H. W. JOHNS'
ASBESTOS:
STOVE & FURNACE CEMENT.

A tire and acid proof material for cementing
and repairingjoints in Heaters, Fur-
naces, 8toves, Ranges, etc.

PREPARED READY FOR USE.

H. W. JOHNS MANUFACTURING COMPANY,

87 MAIDEN LANE, NEW YORK.

—CHICACO.—o—PHILADELPHIA.—o—LONDON.—
SOLE MANUFACTURERS OF

H. W. JOHNS' ASBESTOS LIQUID PAINTS, ASBESTOS B,OO’ING, STEAMPIPE AND BOILEBR
COVERINGS, STEAM PACK NG, FIRE & WATER PROOF SHEATHING,
PLASTIO STOVE-LINING, ETc.

65~ PAMPHLET ON * STEAM-SAVING AND FIRE-PROOF MATE.R.IALS," FREE BY MAIL.

Address JOHN A. ROEBLING 'S SONS, Manufactur-
ers, Trenton, N. J., or 117 Liberty Street, New York.
‘Wheels and Rope for conveying power long distances.

Send for circular.
THE CURTIS
RETURN
STEANM TR.AP.

For returning steam condensed un-
der pressure, automatically into the
boiler, whether taken from above or
below the boiler lever, without loss
or waste. Manufactured by

*THE CURTIS REGULATOR C0,

BOSTON, MASS.
General Agencies: 109 Liberty St.
N. Y.: 66No. 3d St., Phila.; 108 Fifth Ave.. Chicago; 21
So. 30:8(‘, Minneapolis ; 702’ Market St., St. Louis.
Send for Circular No. 19.

INFORMATION
For Users of Steam_Pumps,
Van Duzen's Patent Steam Pump
No Paeking or Qil, RI °
8ll=

Requires g No Repairs or Skill,
No
ready; no mMoving parts; all brass; can-
anteed; not like eheap Pumps made
100 to 20,000 gaPons er hour. State for what purpose

Care or Attendance, } able.
Can pump any kind of liquid; ever
! - 2 nor get out of or&er, fully tésted ;
i hundreds in daily use ; ‘every pump guar-
] W of Iron all sizes to 6 inch discharge;
rices from $7 ugward capacities from
wanted and send for talogue of * Pumps.’”
VA ULEN TIFT, Cincinnati, 0.

Wanted 50,000 Suwyers and

s AWS Lumbermen to sen({us their SAW s
full address for a copy of Emerson’s (& Book
of SAWS. We arefirst to introduce NATUR-

AL GAS for heating and tempering Saws

wmth wonderful effect upon improving their
quality and toughness, enabling us to reduce
prices. Addr

s EMERSON, SMITH & €O0. (Ltd.),

Beaver Falls, Pa.

S

JMAGIC LANTERNS

overy o hJ f P U B?. lg Eag l-ﬂléelsT lvwﬁss e, oE
eve su eot for ete.
& able businsss Jor o man wh A boitals

--Amusement. 148
‘McALLISTER, Mfg. Optician,

Also,
pnge Onmngue ee.
49 Nassau St.,l\l'.ﬂv.

PEROXYD OF HYDROGEN.— THE
method of Pregaring it, and its use as a bleaching agent.
Contained CIENTIFI0 AMERICAN SUPPLEMENT, No.
545. Price 10 cents. To be had at this office and from
all newsdealers.

GERSOLL ROCK DRILL CO.,
10 PARK PLAOE, NEW YORK.

- Improved ‘¢ Eclipse "
ROCK DRILLS,

For Mining, Tunnelmg Shaft-
8inking, Quarrying, ubmarine
drilling, and for all kinds of rock ex-
cavation.

¢ Btraight Line” ATR COMPRESS-
ORS, Boilers, Steam and Horse Power
Hoists, Electric Blasting Batteries

A = and General Mining Machinery.

Z===5 Send for full descriptive Catalogue.
Felt Works, 101 Maiden Lane, N. Y.
Asbestos and Hair Felt Boiler and

ASBESTU Pipe Coverings. Asbestos materials

of all kinds manufactured and applied. Estimatesgiven.

?1John St., New York,

A FFATIR OFFER.

If you will put a JENKINS BROS. VALVE on the worst place you canfind, where you
cannot keep other Valves tight, and if it is not perfectly tight or doesnot hold Steam, Oils, Acids,
or otHer fluids longer than anyother Valve, you may return it, and your money will be refunded

To avoid imposition, see that valves are stamped ‘‘Jenkins Bros.”

JENKINS BROS.,

13 So. Kourth St., Phila.

79 Kilby St., Boston

LITTLE WONDERS.

F IG. 5

=
Dlck INSONS
»JUST/\BL" LIRS

HAND & LATHETOOL

FIG. 4.

HAND & LATHE
PATENTED AUG. 11.74.

And-shaped Diamond Carbon Points, indis-
ensable for Truing Porcelain, Hardened
teel, Chilled Iron, and Paper Calender

3 Rolls Practical Mechanics and Paper Ma-

= kers using them pronounce these Points a

marvel of the age for efficiency and dura-

bility, doing that which no steel tool can
do. After turning the Rolls, when inspect-
ed by a microscope, there is no perceptible
wear. They are now extensively used in
Rolling and Paper Mills, both in this coun-
tr!v[‘ and in Europ
he subscnher is “ Identified” with the

“ Bmery Wheel” trade since introducing

the use of his Points and tools for the

above purpose. Numerous composite
wheels and new industries have been creat-

N9NY GILNILNd

FIG.2-

L.

ziers’ dlamondsreset. Send number of Tool cfesired to

!. DICKINSON, 64 Nassau St., N. Y.
MODEL and g StudforCiremars,

XPERIM ENTA C.E.Jones&Bro,

CINCINNATI, 0,
WORK siiiin. ion this P

(Mention this Paper)

VELOCITY OF ICE BOATS. A COLLEC.
tion of interesting letters tothe editorof the SCIENTIFIC
AMERICAN on the question of the speed ofice boats, de.
monstrating how and why it is that these_craft sail
faster than the wind which propels them. Illust
with 10 explanatory di 8. _Contained in SCTENTIFIQ
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. To
be had at this office and from all newsdealers. L]

INTERNATIONAL INSTITUTE FOR
Liquefied Carbonic Gas.
. BRUNLER, 857 Broadway, New York.
ELESCOPES e e o for

te 78, ézzem Glasses, Microscopes.@ W, H. WALNMS-
I L().successors toR. & J. Beck, Philadelphia,
Tl ustrabed Price List free to any address.

- STEAM ENGINES,

Horizontal and Vertical.

Dl'edzP Machinery.
2 . Slate and
F Flint Mill Mnchinel-y, Tur=-
bine Water Wheels,

York Mfg Co., York, Pa. U. 8. A.
Bibb’s Celebrated Origina\
ALTIMORE

FIRE-PLACE HEATERS,

‘To warm upper and lower rooms.
ical

, MO8t
Coal Stoves in the world.,
B.C. BIBB & SON

Foundry Office and Salesrooms,
89 and 41 Light Street,
Baltimore, Md.
MABRBLEIZED S4TE MANTELS,
O Send for Circul ars.

RUBBER BELTING,

PACKING, HOSE.

Oldest and Largest Manuf acturers in the United States.

2

VULCANIZED RUBBER FABRICS

For Mechanical Purposes,

Ailr Bralxe EXose
4 Specialty.
BUBBER MATS,
y RUBBER MATTING
AND STAIR TREADS,

NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y.

JOHN H. CHEEVER, Treas.,
JD. CHEEVER, Dep’y Treas,

Branches: 167 Lake St., Chicago;

308 Chestnut St., Phila. 52 Summer St., Boston.

© 1886 SCIENTIFIC AMERICAN, INC

{15 AMERICAN BELL TELERHONE G0,

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

A New Drill Chuck.

THE HARTFORD.

No. 1 holds 0 to 14 in. Price, $7.00.
No. 2 holds 0 to 34 in, Price, $8.00.
§F~ It cannot be excelled. Address
THE CUSHMAN CHUCK CO.,
Hartford, Conn.

Orany dealer in machinists’ Tools.

PUILILEYS.

Order from our ¢‘“Special List.”

THE JOHN T. NOYE MFG. CO,,
BUFFALO, N. Y,

OF THE'

Scientific  American

FOR 18%6.
The Most Popular Seientific Paper in the World.

Only $3.00a Yem, including Postage. Weekly.
52 N umhers a Year,

This widely cn-cnlnted and splendidly illustrated
paper is publisked weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural Histgry, etc.

All Classes of Readers find in the SCIENTIFIC
AMERICAN a popular resume of the best scientific in-
formation of the day; and it is the aim of the publishers
topresent it in an attractiveform, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. Itis promotive of knowledge and progress in
every community where it circulates.

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 States
or Canada, on receipt of three dollars by the pub-
lishers; six months, $§1.50; three meonths, $1.00.

Clubs.—One extra copy of the SCIENTIFIC AMERI-
CAN will be supplied gratisforevery club of five subscribers
at $3.00 each ; additional copies at same proportionate
rate.

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

ableto y
MTITIYT & CO.,
361 Broadway, New York.

T EX X

Scientific American Supplement.

This is a separate and distinet publication from
THE SCIENTIFIC AMERICAN, but is uniform therewith
in size, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Archaology. Astronomy,
Chemistry, Electricity, Light, Heat, Mechanical Engi-
neering, Steam and Railway Engineering,” Mining,
Ship Building, Marine Engineering, Photography,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
and valuable information pertaining to these and allied
subjects is given, the whole profuselyillustrated with
engravings.

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

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $i00. Address and remit by postal
order. express money order, or check,

MUNN & Co., 361 Broadway, N. Y.,
Publishers SCIENTIFIC AMERICAN.

To Koreign Subscribers.—Under the facilities of
the Postal Union,the SCIENTIFIC AMERICAN is now sent
by postdirect from New York, with regularity, to sub-
scribers in Great Britain. India, Australia. and all other
British colonies ; to France, Austria, Belgium, Germany,
Russia, ahd all other European States; Japan, Brazil,
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold,
for both SCIENTIFIC AMERICAN and SUPPLEMENT for
one year. This includes pcstage, which we pay. Remit
by postal or express money order, or draft to order of

MUNN & CO., 361 Broadway, New York,

PRINTING INKS.

HE ‘‘Scientific American® is printed with CHAS

ENEU JOHNSON & CO.’S . Tenth and Lom
bard Sts., Phila., and 47 Rose St., pop. Duane St,, N. Y,





