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A VIOLENT ERUPTION OF THE SUN,

A very remarkable eruption of a solar prominence
was observed on June 17 of the past year, at the Hay-
nald Observatory, Kalocsa, Hungary, by the eminent
astronomer, Julius Fenyi. At about a quarter to sixin
the evening the first signs of the eruption were seen,
and eighteen minutes later the great mass of intensely
heated matter was found by spectroscopic observation
to be in rapid motion. The enormous displacement
of the spectrum toward the blue indicated anapparent
shortening of the ether waves due to rapid motion of
the glowing matter toward the earth. The prominence
was essentially hydrogen. Several observations for ve-
locity were taken, a direct maximum of 890 kilometers
per second, equal to 553 statute miles, being obtained.
The mass represented a suspended column, subtending
111 seconds, and rose while observed to a height sub-
tending 2569 seconds of arc. But the velocity was not
only in the direction toward the observer, it also moved
laterally and also in the meridian. Combining two of
the different velocities, a probable resultant velocity of
1,014 kilometers, or 630 miles, per second is obtained,
leaving out of account any movement in the meridian.
This is sixteen hundred times faster than a cannon ball
moves, and is enough to indicate the projection of the
hydrogen into space out of thesphere controlled by the
sun’s attraction.

The cause of the qutbreak and its final result are
mysteries. M. Fenyi even appeals to electricity as the
possible cause. The next query would be, Where did
the great mass of hydrogen go? Did it fly through
space like a drifting cloud, to be torn to pieces and dis-
tributed to different orbsasa constituent of their atmo-
sphere ? If it possessed quality enough of gravitation
to keep its mass together, it might, when appropriated
by some distant orb, gravely modify its atmosphere. It
might find oxygen enough in such atmosphere to com-
bine with and produce a conflagration to be revealed
to our astronomers years hence, when the ether waves
announcing the disturbance would have traveled to the
earth.

From the magnetic records at Greenwich Observa-
tory, in England, it appears that there was a marked
magnetic disturbance, very short lived but clearly reg-
istered, at the time of a similar disturbance observed
from Paris on the same day. But this wasslight in ex-
tent compared to other perturbations.

—_——— - ——
THE CONGRESSIONAL REPORT OF THE COMMISSIONER
OF PATENTS.

Two annual reports are made by the Commissioner
of Patents, one in the middle of the year, July, to the
Secretary of the Interior, the other in January, to the
Senate and House of Representatives. The latter has
just been presented by Commissioner of Patents W. E.
Simonds, late Member of Congress from Connecticut.
It is his first report, and is a most able and interesting
document. The value and importance of the services
rendered by inventors are eloquently set forth, and the
measures necessary to enable the public to reap benefits
from these services are described. - Among the means to
these ends the improvement of the Patent Office is
shown to be essential. Its present crowded condition

344 ' is disastrous to all concerned. The health and effi-

E ciency of employes are sacrificed for want of room for
‘air and action. The report concludes with several
valuable suggestions for modifications of the existing

36 | patent laws in the interest of inventors and the people.

‘We make the following abstracts from the report :

The total number of applications for patents during
the year 1891 was 40,452.. Total number issued,
23,244. Total receipts, $1,271,285. Expenses, $1,139,713.
Balance now in the United States Treasury on account
of the patent fund, $4,004,317. The Commissioner
says:

‘“ As regards the rooms occupied by the examiners,
the need is urgent. The cubic feet of space per occu-
pant is 916 feet. Dr. John S. Billings, in his work en-
titled ‘The Principles of Ventilation and Heating,’
gives 4,200 cubic feet as necessary for each personin a
room with ‘ordinary ventilation® for two consecutive
hours of occupancy. These examiners’ rooms are oc-
cupied seven consecutive hours each day, with the ex-
ception of half an hour for luncheon. These roomsg
hardly attain what might be called ‘ordinary ventila-
tion,’ for all of them are dependent upon the doors and
windows for fresh air, except that one of them has-a
small ventilating register, which cannot be used, and
five of them have grate fires, which to a degree assist
the ventilation. The heating is attained in some rooms
by the steam pipes, in others by hot air registers, and
in still others by stoves. It is the rule rather than the
exception in these rooms that the floor space is so occu-
pied by desks and cases for papers that the occupants
move about in them through tortuous lanes. Cases of
drawings belonging to the patented files are necessarily
located in large number along the sides of the corridors,
where the public passes to and fro. This is unsafe and
unsightly. This state of affairs not only puts unneces-
sary discomfort upon the examiners, but it also unfav-
orably affects their health, and, to a degree th~.: is n.ove
than noticeable, prevents them from d ing work to
their full capacity.”
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The public benefits resulting from the policy of
granting patents are sketched by the commissioner as
follows : *The vast majority of our great manufactur-
ing industries were originally based upon inventions
recorded in the United States Patent Office. The
following are a few and only a few of the American
inventors whose reputation has become national and
whose improvements have formed the foundation of
manufacturing industries of great magnitude: John
Fitch, Robert Fulton, and James Rumsey as to steam-
boats ; Eli Whitney, as to the eotton gin ; Oliver Evans,
as to milling machinery ; Amos Whittemore, Erastus
B. Bigelow, and Barton H. Jenks, as to leoms; Eli
Terry, Ira Ives, Noble Jerome, and Chauncey Jerome,
as to clocks ; Peter Lorillard, as to tobaceo making ;
E. I. Dupont de Nemours, as to gun powder ; Jesse
Reed, as to nail making ; William Edwards, as to
leather making ; Jethro Wood, as to iron plows;
Thomas Blanchard, as to lathes for turning irregular
forms; Asa Spencer, as to geometrical lathes; Richard
M. Hoe, Isaac Adams, Stephen P. Ruggles, Aundrew
Campbell, Moses S. Beach, and G. P. Gordon, as to
printing presses; Samuel W. Collins and Elisha K.
Root, as to ax making; Oliver Ames, as to shovels ;
William Woodworth, as to wood working ; Thaddeus
Fairbanks, as to scales ; John J. Howe and Chauncey
0. Crosby, as to pin making ; Eliphalet Nott and Jor-
dan L. Mott, as to stoves; Robert L. and Alexander
Stuart, as to sugar refining ; Matthew W. Baldwin
and Ross Winans, as to locomotives ; Cyrus H. McCor-
mick and William P. Ketchum, as to mowing and
reaping ; Samuel Colt, Ethan Allen, Christian Sharps,
Edmund Maynard, Rollin White, Christopher M.
Spencer, Horace Smith, and Daniel P. Wesson, as to
fire arms ; Alonzo D. Phillips, as to friction matches ;
Henry A. Wells, as to hat making ; Charles Goodyear,
Nathaniel Hayward, and Horace H. Day, as to India
rubber; John Ericsson, as to naval construction and
hot air engines; Elias Howe, Jr., Allen B. Wilson,
Isaac Singer, J. E. A Gibbs, William O. Grover, and
William E. Baker, as to sewing machines; S. F. B..
Morse, Royal E. House, and David E. Hughes, as to
telegraphs ; Henry B. Tatham, as to lead pipe ; Cullen
‘Whipple, as to wood screws; Jonas Chickering and
Henry Steinway, Jr., as to pianos; Henry Burden, as
to horseshoe machinery ; Linus Yale, as tolocks ; John
A. Roebling, as to cables, chains, and bridges ; George
H. Corliss, as to steam engines; Asa Whitney and
Nathan Washburn, as to car wheels ; Gail Borden, Jr.,
as to condensed milk ; William and Coleman Sellers, as
to shafting and iron working ; Henry Disston, as 16
saws ; James J. Mapes, as to fertilizers ; John Stephen-
son, as to horse cars; R. P. Parrott, as to cannon
Richard J. Gatling, as to Gatling guns.

These men and thousands of others like them enjoyed
for a little time the ownership of the property they
produced by their own brains and their own hands,
out of materials belonging to no one else, and that
property of vast and peculiar value has been given to
the American people forever. Even during the few
years that they enjoyed the ownership of the property,
which was theirs by the best and highest of all possible
titles—that of creation—they realized but a small frac-
tion of the benefits flowing from their improvements.
Even during that limited period the lion’s share inured
to the public benefit in added comfort and lowered
prices.

The patent law does not exist for the benefit of in-
ventors. It exists for the benefit of the public. The
enlightened public selfishness which called that act
into being was expressed in the organic law—in the
Constitution of the United States—when Congress was
therein authorized to secure ‘for limited times to au-
thors and inventors the exclusive right to theii re-
spective writings and discoveries,” in order ‘to pro-
mote the progress of science and useful arts’ The
magnificent degree in which the progress of science
and the useful arts has been promoted in America by
wise patent laws ought to be clear to the dullest com-
prehension.

The benefits of the patent system are by no means
confined to the manufacturing industries. It may well
be doubted whether the larger benefits do not flow
to that portion of our people who seem to have the
least connection with those industries. It was Whit-
ney’s improvement in the cotton gin which made pos-
sible the marvelous cotton culture of the South, pro- -
ducing thirty-six hundred and twenty—fﬁo million.
pounds of the staple in 1889, which without the school-
master’s invention would have required the labor of
three millions of men for a year simply to clean it.

The settlement and cultivation of the great West
have been 1nade possible only by patented improve-
ments in agriculture and in transportation. Under
the old order of things it would have required the
labor of all the men and boys in the United States,
some twenty-four millions in number, to plant and
till and harvest the American corn crop of 1889, it
being more than two thousand millions of bushels,
raised upon seventy-eight million acres of land, leav-
ing to take care of itself meanwhile four hundred
‘and ninety million bushels of wheat and seven hun-
dred and fifty million bushels of oats produced in that
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same year. And under that old order of things the
value of each bushel of this grain would have been
consumed in transporting it three hundred miles,
while now it is carried across a continent and across
an ocean and still sold at a living profit.

There is no class or condition of men in the whole
country which has not felt the blessings of American
inventive genius, fostered into its fullest flower by
wise and kindly patent laws.

That same inventive genius has greatly enlarged the
employment of manual labor and enhanced its wage.
Every calculation to the contrary, based upon doing a
modern volume of business by the number of men
who would have done it under the old order of things,
has the fatal defect of forgetting the inevitable rela-
tion between lessened price and increased consump-
tion. The man who, at the meeting of the American
Social Science Association in 1878, calculated that on
a single great modern daily newspaper a few men,
using modern machinery, had practically displaced
more than five thousand printers, using the press of
Benjamin Franklin, omitted to note that the wages
of this army would have so raised the cost of the jour-
nal as to annihilate its circulation and destroy the en-
terprise. It is an absolute condition of the doing of
any modern volume of business that it shall be done
in the way it is done.

¢ No greater labor-saving device than the sewing ma-
chine was ever invented, or is ever likely to be ; but its
introduction into common use greatly enlarged the
field of manual labor. In 1838 Walter Hunt had all
but perfected a practical sewing machine; but upon
the protest of his wife as to its effect upon tailors and
sewing women he gave his invention over to darkness
and oblivion. Nevertheless, the sewing machine was
made a common thing between 1850 and 1870—a period
of time in our national life more important and interest-
ing in most particulars than any other similar period.
In 1850 there were fifty-two thousand tailorsin a popu-
lation of twenty-three millions, or one tailor to four
hundred and forty-two inhabitants. In 1870 there were
one hundred and six thousand tailors in a population
of thirty-eight millions, or one tailor to three hundred
and fifty-eight inhabitants. Population in these two
decades increased sixty-five per cent ; but the number
of tailors increased more than one hundred per cent.
Meanwhile the manufacture and sale of sewing ma-
chines had given profitable employment to at least
forty thousand persons, and millions of sewing machines
had gone into use in factoriesand families, effecting a
saving well-rfigh measureless in that labor which is per-
formed with the needle.

“The locomotive is another immense labor-saver,
which first became common in America in the period
between 1850 and 1870, and while in those two decades
the population increased sixty-five per cent, the makers
of common carriages and wagons increased in number
more than two hundred per cent.

‘“ Among the English-speaking peoples, never, since
they crept out of the twilight of the Middle Ages, has
the beneficial effect of wise patent laws been seriously
questioned.”

The Whitening of Wool.

‘We owe to M. Hofmann, of Dresden, an interesting
communication on the process employed for producing
a pure white on wool. It is well known that it isim-
possible, even by the aid of the most active bleaching
agents, to remove from the wool a faint shade of yel-
low, which becomes specially noticeable when the ma-
terial is contrasted with silk or cotton. The neutraliza-
tion of this yellow by a complementary blue, such as
is used for cotton, linen, paper, ete., only gives poor
and unsatisfactory results. Attempts have long been
made to give wool a better white by means of white
topping substances, such as magnesium carbonate.
This method has had, however, to be given up on ac-
count of the dust formed after a short period of stor-
age. The author proposes to obtain a better result by
vegetalizing the wool, that is to say by impregnating
it with a solution of cuprous oxide in ammonia, and
then passing the fiber into a solution of sugar or dilute
acid, which precipitates the cellulose in an insoluble
form, and thus fixes it. To render the gelatinous cel-
lulose thus deposited opaque and white, the material
is dipped into ether. The same result is obtained by
F. V. Hallah, by the use of hyposulphite (the old hy-
drosulphite) of soda and indigo. The effect produced
is of two kinds: The hydrosulphite produces decolori-
zation by its energetic redueing action, and by dissolv-
ing the indigo mechanically deposited on the surface of
the tissue, causes the coloring matter to penetrate uni-
formly into the fiber. The blue color is restored to the
indigo by a subsequent exposure to the air, and, being
complementary to the yellow of the wool, completely
destroys it. Itis very doubtful whether, even under
these conditions, a perfect equilibrium is attained be-
tween the yellow shade which is to be removed and
the blue of the indigo. We have already observed
that the numerous attempts previously made in this
direction, with various coloring matters, have resulted
in failure. However this may be, the method as given
by the Deutsche Farb. Zeit. is as follows :

The hyposulphite solution should be prepared imme-
diately before use. For this purpose, 7 parts of zinc
dust, or 20 to 30 parts of granulated or sheet zine, are
digested with a concentrated solution of bisulphite of
sodium, representing about 100 parts of the dry salt.
The operation is carried on in a well closed vessel,
which must be shaken up at intervals during an hour.
The clear liquid is decanted, and contains hyposulphite
of sodium, together with some of the zine salt. The
woolen material, carefully purified, washed, and freed
from fat, ete., is thoroughly moistened in a bath of
cold water, in which indigo is suspended in a very fine
state of division. The best quality for the purpose is
that which gives bright blues of a reddish shade in the
vat process. The material emerges from the bath
covered over with particles of indigo deposited on the
surface. It is then passed into the bleaching solution,
which is composed of water and hyposulphite solution
at 1° to 4° Baume. Just before passing in the material,
a quantity of acetic acid, equivalent to the hyposul-
phite present, is added. It is essential that the stuff be
properly manipulated, so that the reduction of the in-
digo proceeds with perfect regularity.—ZLe Mon. de la
Teinture.
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Dr, Crerar’s Cure for Influenza.

‘‘ There can be no question,” says the London Lancet,
‘““as to the advantage of having prompt recourse to
rest in bed and a persevering administration of easily
assimilable food, together with such special reme-
dies as may be called for by the type of the dis-
order. Every practitioner knows that the manifesta-
tions of influenza are by no means uniform, that in
some the headache, pains, and prostration, in others
gastric or pulmonary catarrh, predominate, and he
has to regulate his choice of remedies accordingly. Few
are prepared to admit that, even with the adoption of
all precautions, it is possible to ward off the superven-
tion of severe bronchitis or pneumonia, which carries off
so many of the weakly and the aged, or to prevent the
protracted convalescence and the nervous sequele that
characterize a certain number of cases. When, how-
ever, we attempt to realize the extent to which influ-
enza prevails, and estimate its gravity in proportion to
its morbidity, even the long list of fatalities dwindles to
almost insignificant proportions. Still, this is but small
consolation, and the demand for some truly specific or
antidotal remedy is perhaps natural. Many such have
been introduced—some, to be sure, with little reason,
and all based more or less upon theoretical considera-
tions. There is, however, one remedy which, from its
simplicity and from the very confident opinion ex-
pressed by its introducer, may be singled out, in order,
if possible, to get some more general opinion as to its
merits. We refer to the use of large and repeated
doses (thirty grains every two or three hours) of potas-
sium bicarbonate, which Mr. Crerar, of Maryport, in-
troduced to the notice of his fellow practitioners in an
address he delivered in 1891, as president of the
Border Counties Branch of the British Medical Asso-
ciation.

‘“We need not concern ourselves with the somewhat
strained analogies and arguments adduced by Mr.
Crerar in that paper, or dwell on the fact that it is not
possible from his address to perceive why he should
have come to the conclusion that the influenza poison
could be neutralized by increasing the alkalinity of
the blood. We may fail to be convinced of his logie,
and yet not refuse to accept his facts; and the evident
sincerity of his statements, which, in a paper he has
just forwarded to us, are supported by the experience
of others, and particularly by the personal testimony
of a well known teacher in Edinburgh University, to-
gether with the results of the treatment in the wards
of the Edinburgh Infirmary, seem to warrant some at-
tention being paid to them. It is not necessary to give
the text of this paper, which mainly consists in the
citation of such testimony, but in justice to its author
we may quote his conclusions as to the advantages of
the method. They are :

¢ ¢1, If used before the attack, it prevents the disease.
2. It destroys the power of the disease within twenty-
four hours, generally within four or six hours. 3. The
strength is conserved, and the convalescence is short
aﬁd satisfactory. 4. Sequel® are conspicuous' by their
absence. 5. The death rate is reduced to a minimum.
I have not had any death in more than one thousand
cases. 6. It has more power over influenza than I have
ever seen exerted by any method of treatment over
any other disease, and I have had an extensive prac-
tice for upward of a quarter of a century. 7. If adopt-
ed by the whole profession, it would make influenza
non-existent in one week. 8. It rests upon a sound
scientific foundation.’

““The last two conclusions may be open to question,
but the preceding are statements which no medical
practitioner of standing would venture to put forward
without good cause. Therefore, without in any way
desiring to bias opinion, we have, after due considera-
tion, deemed it only right to call attention to these
statements in order that they may be put to the test.
No doubt one’s first impulse is toward incredulity, but
prima facie it can hardly be asserted that the method
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is unreasonable, although the administration of such
large doses of a salt that has undoubtedly a depressing
action on the circulation is surely a step to be
taken with circumspection and care, especially in a
disease so characterized by depression as influenza.”

B ——
O+

The Earth an Outer Shell with a Fluid Filling,

Just why the magnetic needle, instead of pointing
due northward, inclines to one side to a greater or less
degree, and why the region toward which it is directed
keeps shifting slowly, is a problem which has for ages
baffled the wisest men. But a solution of it which, if it
is not accepted by the scientific world as complete and
final, at least has much to commend it to instant favor,
is now offered by Henry Wilde, F.R.8. It is briefly
discussed in the American Meteorological Journal for
January by that new, though already eminent, au-
thority on terrestrial magnetism, Professor Frank H.
Bigelow.

Mr. Wilde has come to the conclusion that the outer -
shell of the earth and the great mass within rotate
somewhat independently of each other. The interior
portion, still in a liquid condition, he conceives as con-
tinuing to revolve about the axis which our planet had
in its infancy ; that is, one perpendicular to the plane
of the ecliptic. Somehow, in the great cataclysm in
which the moon was thrown off from the earth, the
crust of our globe was, he thinks, skewed over to one
side about twenty-three degrees ; and this part of our
sphere, therefore, revolves about what we call ¢ the
geographical pole.” The inner mass, like the other
planets and the sun, he regards as electro-dynamic;
while the shell is electro-magnetic. Furthermore, two
causes are supposed to render those portions of the
earth’s exterior underlying the oceans more highly mag-
netic than others : the permanent low temperatures at
the bottom of the ocean, and the greater amount of
iron here included, the crust being thicker under the
seas than elsewhere.

For purposes of demonstration Mr. Wilde constructs
a machine, consisting of one sphere within another
slightly larger one, both converted into magnets by
coils of wire encircling them. Upon those portions of
the shell which correspond to the oceans he attaches
magnetized sheet iron. And by means of proper gear-
ing he makes the inner and outer spheres rotate on
axes 2314 degrees apart. Finally, for test purposes, he
provides for temporarily fixing a magnetic needle at
any point on the surface of globe. With this ingenious
apparatus, he declares he can reproduce every known
variation of intensity and direction in terrestrial mag-
netism of which he can find & record ; and, what is the
convincing feature of his experiment, the real magnetic
history of all parts of the world for the last four cen-
turies, so far as he can learn it, is actually repeated in
the minutest details when the inner sphere is made to
fall behind the outer one, in their revolution, at the
rate’of 2214 minutes of an arc annually ! That exceeding-
ly well informed and cautious expert, Dr. Charles A.
Schott, of the United States Coast and Geodetic Sur-
vey, tells Professor Bigelow that he has records of mag-
netic variations of which Mr. Wilde is evidently igno-
rant ; and that when these are used as tests, in addition
to the vast number of verifications Mr. Wilde has pre-
sented, the theory still holds good. The period of time
here required for one whole ‘““‘secular” change is 960
years, which agrees with the values of Sir William
Thomson, though differing somewhat from tradition.

The only doubt which will remain in any scientific
mind regarding the soundness of M» Wilde's explona-
tions, after studying this magnificent demonstration,
will probably spring from the notion, now widely en-
tertained by physicists, that the earth is solid to its
core. Sir William Thomson has expressed the belief
that the whole globe is as rigid as glass, if not as firm
as steel. Yet Mr. Wilde declares himself thus confident-
ly: ‘“From the various movements of the declination
and inclination needles, correlated with each other in
direction, time, and amount, on different parts of the
earth’s surface, the theory of a fluid interior may now
be considered to be as firmly established as the doctrine
of the diurnal rotation of the earth on its axis.”—x. Y.
Tribune.

>t
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Walter A. Wood.

The Hon. Walter Abbot Wood, the inventor, and
founder of the manufactory of harvesting machines,
well known all over the world, died, aged seventy-six,
at his residence at Hoosick Falls, New York, on the
15th ult., from the effects of influenza and pneumonia.
He was one of the earliest and largest makers of reap-
ing and mowing machines, beginning in 1852, since
which time he and the company of which he was pre-
sident have made nearly a million machines. They
made the first wire and string self-binders ever sold.
Mr. Wood had had conferred upon him the Legion of
Honor, by the Emperor Napoleon III., at Paris, in
1867, and the Francis Joseph Cross by the Emperor of
Austria at Vienna, in 1873. He represented his district
in Congress for four years from 1878 to 1882.

—_— > r-—

THE first theater in the United States was at Wil-

liamsburg, Va., in 1752
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NEW SYSTEM OF MARITIME NAVIGATION.

At a recent session of the French Academy of Sei-
ences, Mr. Gustave Trouvé presented a paper upon a
new system of maritime navigation with which he has
for some time been experimenting. In thissystem loco-
motion is evidently possible only through the aid of
floats, but as regards methods of propulsion there ex-
ists an infinite number. Now, Mr. Trouvé has always
been struck with the great difference observed between
the speeds of locomotives and ships. Although thelat-
ter are provided with engines that are much more pow-
erful than those employed in terrestrial propulsion,
they nevertheless attain a speed half less than that of
the former. This great kinematic inferiority of ships
he attributes to the enormous resistance offered to
them by the water in which they are partially sub-
merged, and it is to the diminishing of such resistance,
by transforming the submerged floating portion, that
he has devoted himself. But do the two functions of
sustentation and propulsion each necessitate, in reality,
its own particular organs ? May not a single apparatus
suffice for them both ? It was in order to solve these
questions experimentally that Mr.
Trouvé, as long ago as 1885, designed the
apparatus of which a side and front view
is given in Fig. 1.

A light boat is carried by a sort of
tricycle, whose large wheels have a sub-
merged volume sufficient to maintain, of
themselves alone, the entire system upon
the surface of the water. These wheels
are hollow, and the circumference alone
enters the water. In order the better to
ascertain whether the thrust of sustenta-
tion should be divided between the boat
and the wheels or reside solely in the pro-
peller, and, if the first case is the best, in
order to determine the exact ratio of the
volume non-submerged, the small boat
in which the experimenter is seated may,
at the will of the pilot and by means of
serews, be submerged by insensible de-
grees in the water, and the wheels thus
be relieved, or it may be raised wholly
above the water along with its passenger.
The two large forward wheels are set in
motion through the intermedium of an
electric motor placed upon the boat.
The third wheel is movable at the stern
and serves as a rudder. All three are
provided with paddles, after the fashion
of mill wheels. The results obtained
with this apparatus and an accident en-
couraged Mr. Trouvé to complete it. In
fact, at a soirée at the Paris Observa-
tory, he was exhibiting the propelling
apparatus of his electric boats to Admi-
ral Mouchez’s guests, when he perceived
that all his measurements had been
badly made, and that his generators of
electricity were too heavy for the little
boat constructed for the occasion, and
caused it to sink. As it was not possible
to forego his exhibition, he resolved to
have recourse to an artifice.

In the first place he suppressed the two
heavy generators, and, under pretense
of causing his boat to produce a useful
effect, he formed, through alternate
rlates of zine and ccpper supported by
corks, a small float which he connected
with the boat and propelling apparatus
by the conducting wires themselves. As
for the liquid, wishing on the one hand
to allow it to preserve the aspeet of
ordinary limpid water, and, on another
hand, recalling the fact that sea water
had already been used as a liquid in certain 'batteries,
he contented himself with saturating his liquid with
sea salt. The boat and float then sailed as well as
could be desired.

A short time afterward Mr. Trouvé renewed his ex-
periments upon a larger scale, with a sea water battery,
and his new experiments showed him that the water of
the ocean furnished a much higher potential than did
the artificial saline solution, the electro-motive force of
a single element sensibly reaching one volt. They
taught him also that the water of the Mediterranean
was more electrogenic than that of the ocean, owing “o
a greater evaporation under the influence of a warmer
climate, and consequently to a mere perfect saturation
than that of the Atlantie, the mean temperature of
which is lower. He found that the electro-motive force
is, moreover, variable from day to day for the same
source, and that the solubility of the salts plays here
again the principal if not the only role.

In the application of this system on a large scale, a
battery float is placed astern of the vessel (Fig. 2), and
the elements, united in a battery, being submerged, the
current is led to the motor on the vessel through the
aid of two cables containing the conductors. At least
five or six volts are thus obtained without any trouble.
Moreover, in order to prevent breakage, care must be

Scientific Qmerican.

taken to render the connecting cables and the conduct-
ors independent, as the latter never have to.undergo
direct traction. During a violent tempest, and in all
cases where a stoppage is usually made, the battery
may be taken on board, its weight being relatively
light. In order to lighten the weight of the elements
in the water, Mr. Trouvé bends the copper plates upon
themselves and closes the hollow mass thus formed, so
that the thrust of the liquid perfectly balances the total
weight of the couples.

As for the floating battery, that possesses a great ad-
vantage over steam, in that it can be immediately ex-
changed in a port of supplies. The exchange is effected
much more quickly than is the ordinary loading with
coal. Floating batteries already prepared may await
the ships in a dry place.

The power of such a battery is much greater than
might be thought at first sight. Infact, if we take, for

example, a vessel 100 meters in length and 16 in breadth,
and suppose that the elements and their electrodes are
1 decimeter distant from each other, and that they
plunge to a depth of 4 meters in the sea, the total active

Fig. 1.—SIDE AND FRONT VIEWS OF TROUVE’S ELECTRIC BOAT,IN WHICH THE

PROPELLER AND THE FLOAT ARE COMBINED.

22

| G

Fig. 2—FLOATING BATTERY TOWED ASTERN OF A BOAT, OR ARRANGED
UPON THE FLOAT PROPELLER.

superficies will be 800 square meters (since the two sur-
faces are utilized), or, at the rate of five plates per run-
ning meter of width of float, 4,000 square meters, and,
for the 16 meters of breadth, 64,000 square meters. Ad-
mitting, now, that we have at our disposal an electro-
motive force (and it is minimum) of 6 volts, and of an
intensity of 10 amperes per square meter, let us say, in
a word, 60 watts per meter of superficies, or practically
6 kilogrammeters, and we shall have at our disposal a
power of more than 5,000 horses. Mr. Trouvé remarks
that the energy discharged can but increase with the
speed, since the hydrogen of the electrolyte is driven
away by the current of water that is created between
the elements, and induced currents have hardly the
time to form. There is, then, in short, ne polarization,
and this redoubling of energy is comparable to that
which we observe in a battery when the liquid is agi-
tated.

Mr. Trouvé asserts, in conclusion, that his new sys-
tem of maritime navigation with sea water battery is
based upon solid data verified by the experiments that
he has made, in company with Mr. De Nabat, on a
boat 8 meters in length running at a speed of 8 kilo-
meters per hour. He employs the geometrically perfect
screw constructed after a new process that he present-
ed to the Academy of Sciences on the 12th of July, 1886,
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Electricity in Paper,

No discovery has yet been made, and no contrivance
has been introduced, says the American Art Printer,
that will absolutely dissipate or nullify the disturbing
effects of electricity in paper, either latent or generated
by the revolutions of the press. Many employers have
paid out considerable money to electrical experts and
others who claimed to have discovered or to be in pos-
session of infallible remedies for this trouble; but not
one of them has squarely fulfilled the terms of this con-
tract. We have studied the effect of wires connected
with batteries and of wires connected with gas or
other pipes leading to the ground; the latter on the
principle of the lightning rod. While these do to a
certain extent help to modify the action of electricity
or the generation of it, they fall far short of doing it
effectively and completely, and for that reason do not
justify the outlay of much money upon them.

Again, many printeries throughout the country,
beyond the reach of those who could help them with
the appliances described, are at an expense which,
as we have just said, the modicum of benefit that
would be desired would not justify. It
is for this reason that we recommend to
all who have trouble with electricity in
paper the adoption of the simple and
inexpensive but surprisingly effective
remedy we now present.

In nearly every printery a bottle of
glycerine is kept for one purpose or
another. Take this bottle and a clean
rag or other cloth, wet the cloth with
water and wring it out well until it is
only damp, then pour a little glycerine
upon the damp aloth, and wipe the sur-
face of the tympan sheet with it, only on
that part of the sheet where the impres-
sion is, as it is there that the reaction is
effected—at the point of pressure. Do
not put on too much glycerine, as it will
wrinkle the sheet too much. Simply go
over it as you would in oiling the sheet
to prevent offset, but do not saturate it.
If you find that one application or wiping
will not stop the trouble, go over the im-
pression parts again in the same manner.
Some kinds of stock are more susceptible
than others, and call for an additional
application.

— This is the simplest and cheapest of all
the remedies, and as-good #&s any hivher-
to known.—American Art Printer.

Irrigation in Montana,

Census Bulletin, No. 153, the fifth of
the series devoted to irrigation in the
arid States and Territories, has been pre-
pared Mr. F. H. Newell, special agent of
the Census Office for the collection of
statistics of irrigation, under the direc-
tion of Mr. John Hyde, special agent in
charge of the Division of Agriculture,
and relates to the State of Montana, in
which there are 3,706 farms that are irri-
gated out of a total number of 5,664.
The total area of land upon which crops
were raised by irrigation in the census
year ending May 31, 1890, was 350,582
acres, in addition to which there were
approximately 217,000 acres irrigated for
grazing purposes. The average size of the
irrigated farms, or, more strictly, of irri-
gated portions of farms on which crops
were raised, is 95 acres. The average first
cost of water right is $4.63 per acre, and
the average cost of preparing the soil for
cultivation, including the purchase price
of the land, is $9.54 per acre. The average present
value of the irrigated land of the State, including build-
ings, ete., is reported as $49.50 per acre, showing an
apparent profit, less cost of buildings, of $35.33 peracre.
The average annual cost of water is $0.95 per acre,
which, deducted from the average annual value of
products per acre, leaves an average annual return of
$12.01 per acre.

The farms or stock ranches in Montana irrigated
merely for grazing purposes have therefore not been
taken into account in this bulletin beyond the forego-
ing statement as to their approximate total area.

O

‘The Proposed Columbian Tower,

‘We have received from Chs. Baillargé, C.E., one of
the competing architects for the London tower, a com-’
munication favoring the idea of a gigantic globe for a
monument instead of the servile imitation of the Eiffel
tower. By inclining the axis so as to lie in parallelism
with that of the earth the visitor would, at the highest
point, emerge out at Chicago, and see near him the
models of Columbus’ galleys approaching the unknown
coast. He proposes that the interior should represent
the firmament; with incandescent lamps of varying
power representing the stars,
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A STRAINING AND MEASURING POT.

The straining and measuring pot shown in the illustra-
tion is designed to be especially useful and convenient
in families, drug stores, etc. Upon its body, at spaced
distances, are ribs or rings to afford means of measur-
ing the contents of the vessel. A removable funnel
strainer, A, has a flange or rim fitting in an annular
recess around the top of the pot, to offer no obstruction
to the closing of the cover, and the liquid with which
the pot is supplied is passed through this strainer.
The funnel-shaped outlet is also supplied with a strain-

STANTON'S STRAINING AND MEASURING POT.

er, B, by which the contents are strained while being
poured out, two strainings being thus effected. The
spout ‘of the discharge pipe has a cap stopper to pre-
vent the entrance of insects, dust, ete.

This improvement has been patented in the United
States, Great Britain, and France, by Mr. George C.
Stanton, of New Iberia, La., to whom application may
be made for further particulars.

-
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AN IMPROVED CULTIVATOR.

A cultivator especially adapted for working sugar
cane and similar plants is shown in theillustration. It
is of simple and durable construction, and the rotary
hoe consists gf a segies of teeth whose upper ends are
elastically secured, so that when the teeth come in
contact with the cane stalks they will yield sufficiently
to prevent injury. The improvement has been patented
by Mr. William H. Waggoner, of Patterson, La. The
frame of the machine is centrally braced by a longi-
tudinal angle beam, and on each end of the axle, near
the supporting wheels, are ratchets engaged by spring-
pressed dogs on the wheel hubs, the dogs being readily
held out of engagement with the ratchets by bolts

WAGGONER'S

ROTARY CULTIVATOR.

when desired, as when taking the machine to or from
the field, ete. Just front of the axle, journaled in the
longitudinal brace beam and one of the sides of the
fran:e, is & transverse shaft, on which is a pinion mesh-
ing with a spur gear on the axle, the transverse shaft
having on its inner end a bevel gear meshing with a
bevel pinion on a vertical shaft, to the lower end of
which the hoe is secured. The hub of the bevel pinion
turns in a suitable opening, and has a bearing at its
lower end upon a yoke rigidly held to the bottom of the
frame, the vertical shaft having a longitudinal key-slot
and the hub of the pinion having a key extending into
the slot, whereby the shaft may be vertically adjusted
to raise or lower the hoe. The adjustment is effected
by a lever fulcrumed on a standard, the lever having a
spring-pressed pawl and auxiliary thumb lever, and the
pawl engaging the teeth of a vertical rack. The hoe
consists of a series of radial arms, as shown in the small
figure, each of the arms consisting of two longitudinal

sections, each having a longitudinal channel in its in-
ner edge, with semicircular upper and loweraligningre-
cesses for the teeth, the upper recesses being larger than
the lower ones. The teeth are round, each having near
its upper end a collar, and in the upper recesses of one
section rubber sockets are placed, into which are intro-
duced the upper ends of the teeth, the collars being lo-
cated in the channels, and the other section being then
bolted to place. With this arrangement the teeth will
yield as they come in contact with obstacles, and may
be swung in any direction, automatically returning to
their normal upright position after passing the obstrc-
tions.

Py
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A Wreck-Indicating Buoy.

A new device to indicate the position of wrecks by
Mr. A. F. Ward, of Detroit, Mich., consists of a hollow
ball of two halves, the bottom one being attached to a
bed by a soluble glue joint. This bed isfixed to an iron
plate which is screwed to the deck of the vessel or in
any suitable position. As soon as the dissolution takes
place the buoy rises, a cord, which can be of any length
—1,000 feet and upward—and which is fixed on a reelin
the hollow ball, reels off through the bottom of the
ball. As soon as the latter reaches the surface the line
stops paying out, the core of the reel being controlled
by springs. The soluble joint is protected by a flange,
which prevents water reaching it before the buoy has
been submerged for some time, seas washing over the
deck having no effect on it. The soluble joint can be
arranged to dissolve within any time desired from 24 to
48 hours, and the cord may be replaced by copper wire
when used in salt water.

—_———— 4

AN ENSILAGE HARVESTER AND CHOPPER.

The illustration represents a machine designed to be
taken out into a field of standing corn, and, with three
horses and two men, cut down the corn, elevate it to
chopping knives, cut it into half inch lengths, and
then convey the product into a cart accompanying the
machine. This work is designed to be effected at the
rate of speed of a self-binder—from eight to ten acres, or
150 to 200 tons per day—thus practically putting en-
silage within reach of farmers of very moderate means.

Cutting or harvesting knives are located at the front
of the main frame, at the foot of a conveyer connect-
ing at its upper end with a chopping box supported on
a rear extension of the frame. Within the chopping
box, immediately behind the upper conveyer-shaft, are
two horizontal feed-rollers adapted to grasp and carry
the fodder to a series of cutting blades, spirally ar-
ranged in a manner to form an open cy.inder.

An inclined chute is located in the chopping-box,
just below the knife cylinder, and carried downward
and outward near the bottom, its projecting end ex-
tending nearly to a second rear conveyer leading up-
ward and outward, in position to permit of a cart
being driven beneath it to receive the chopped feed for
transportation to the silo. All the mechanism is actu-
ated by the drive-wheel journaled at the right hand
side of the center of the mairr frame, there being
erected around the wheel an upright framing, on the
front upper portion of which is a bracket in which is
journaled a reel shaft, the reel being of any approved
construction and adapted to feed the standing grain to
the harvester knives. The harvester knives are also
actuated by a crank and pitman connected through the
medium of shafts havingbevel pinions and gears with
one of the two spur wheels on the driveaxle. The pin-
ions may be readily disengaged from the gears to dis-
continue the motion of the harvesting knives and reel,
as well as that of the chopping knives and both con-
veyers.

This one machine is intended to take the place and
do the work of several machines now used in harvest-
ing and chopping corn, oats, or other green fodder for
ensilage. It is adapted to be drawn by horses or pro-
pelled by steam power, any farmer employing it being
able, with his own help, to fill his
silo at his leisure, and at far lower
cost than at present. It is also
adapted for use as a soiling ma-
chine, cutting all kinds of green
crops for soiling cattle with the
greatest ease.

For further information relative
to this improvement, address W. J.
Conroy, the patentee, Aylmer, Que-
bec, Canada.

-0

Beet Sugar in Canada.

Following the example of the
United States, the Canadian gov-
ernment has passed a law offering
a bounty of one cent per pound on
all beet root sugar produced in the
Dominion between July 1, 1891,
and July 1, 1893, with an additional
bounty of three and one-third
cents per one hundred pounds for
each degree, or fraction of degree,
over 70 degrees polariscope test.
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AN IMPROVED CLOTHES LINE PULLEY.

The device shown in the illustration is of simple and
durable construction, the line passing freely around
the pulley and carrying with it a hanger to which the
clothes are attached. The improvement has been
patented by Mr. John J. Leuzinger, of West New
Brighton, N. Y. The block in which the grooved
pulley is pivoted has a semicircular recess in its under
face, the recess extending through one edge of the
block, and its side walls being concave. The pulley is
of slightlyless diameter than the diameter of the recess,
leaving sufficient space between the peripheral surface

LEUZINGER'S CLOTHES LINE PULLEY.

of the pulley and the edges of the concaved walls for
the line with the hanger to pass freely. The head of
the bolt on which thc pulley is pivoted is at the upper
face of the block, and its lower end is provided with a
suitable washer and a nut. The block has at one edge
a lug or ear, with an eye or aperture, by means of
which it may be secured to a hook or staple in a pole
or other proper support, the pulley being on the under
side of the device, while to the other support an ordin-
ary pulley block may be attached. The hangers, any
desired number of which may be secured upon the line,
are of very simple construction, and may consist, as
shown, of a ring screw, the ring of the required size for
the line and the screw adapted to screw into the top of
anordinary spring clothes pin, the clothes being clamp-
jed in the pin by moving down: upon it a clamping
. ring.

Traced Lantern Slides.

‘When dealing with the production of lantern slides
from book illustrations, it has occurred to me that
were I to relate a very neat and simple way in which a
particular class of illustrations may be readily pro-
duced by a mere tracing operation, it might tend to
cause some beginners to practice this neat way of turn-
ing out a hand-made slide.

In my practice I always keep a stock of gelatinized
glasses ready for my collodion work, and I find that
with such I can trace over and make excellent produc-
tions by using a fine etching pen and ticketing ink. If
any of my readers should have difficulty in procuring
this kind of ink, they can make a very good substitute
by dissolving a piece of lump sugar in ordinary writing
ink. When doing this tracing operation the main thing
is to get the ink to take kindly to the glass. If a
worker will prepare a very weak solution of gelatine
and flood the face of the glass plate, and then carefully
dry the same free from dust, he will find he can write
or sketech with the greatest of ease on its surface, and
this being so it becomes a very easy matter to copy
some rough sketches by hand, which, when projectecd
on the screen in the shape of a lantern slide, will give
unbounded satisfaction.—7. N. Armstrony.
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Sorrespondence.

The Progress of Electrical Science.
To the Editor of the Scientific American :

I have been almost a constant reader of your most
valuable paper covering a period of more than twenty
years. I have always taken great interest in your
“ Notes and Queries ” department. Twenty years ago
the most important queries and answers related to
steam power, boilers, etc., interspersed with how to
make cements, inks, paints, comparativevelocity of the
rim of a buggy wheel as compared with the hub, ete.
While admitting that the queries and answers were in-
teresting and valuable, and highly appreciated at the
time. I would ask your readers to compare the twenty
years’ ago SCIENTIFIC AMERICAN with to-day and note
the wonderful change that time has wrought. Take
any number of the SCIENTIFIC AMERICAN issued dur-
ing the last six months, and from five to fifteen queries
and items will be found bearing on electricity and elec-
trical machinery in some form. If I am to judge from
the great interest taken in electrical currents and ma-
chinery, a vast army of men are to-day engaged on
electrical inventions alone. The inventive genius of
almost the entire world seems to have centered on elec-
tricity, and it is endeavoring to solve further hidden
mysteries. Such being a fact, what may we not expect
during the next decade? I predict that electrical in-
ventions will be brought forward that will astonish the
world. Are we not only just now in the dawn of great
inventions ? ‘

The SCIENTIFIC AMERICAN has certainly done its full
share in the good work. Wu. M. SCHROCK.

Somerset, Pa., Jan. 26, 1892.

Ferns: Their Preservative Properties and Varied

Uses,
MRS. N. PIKE.

People generally speak of the beauty of ferns, de-
light in collecting them for a herbarium or for orna-
mental purposes, and when the splendid specimens
are exhibited in flower shows or conservatories, they
deservedly call forth expressions of pleasure and ad-
miration. They are known for their exquisitely
formed and often daintily delicate fronds, but they are
not generally credited with possessing economic value.

Ferns, lightly as they are valued, have always held
an exalted rank in the community of plants; in fact, a
dominant place in the past ages of the earth, when
they formed one-fourth of the flora in the carbonifer-
ous period. Their use began early, for they entered
largely into the formation of the coal we now use in so
many ways, and on which so many industries de-
pend.

To come down to modern times: every farmer is
familiar with the common fern, the brake or bracken
that grows so abundantly on open waste lands. Doubt-
less it is mostly only looked at as a weed to be rooted
out. Yet, like many another simple wild plant, it has

infinite uses in other countries, and perhaps, with a
more extended knowledge of them, some of them might
advantageously be adopted here.

The bracken, Pteris aquilina, has most wonderful
preservative powers. The peculiar odor of this fern,
like many others, renders it repugnant to insect life,
and must be familiar to every one who has wandered
among them, especially in open land on the border of
woods, where it laxuriates in the bright sunlight, so
different from many of its order, that prefer shade and
seclusion. This Pteris possesses, moreover, some subtile
quality inimical to the growth of the varied fungi
known as mould. Both the odor and the anti-fungoid
qualities are said to emanate from a peculiar essential
oil and resin which very probably render the fern dis-
tasteful to most insects. Bees have, however, been seen
to suck the moisture exuding from the stems of the
young, undeveloped fronds. .

It is well known that essential oils prevent fungoid
growths, as may be easily seen by mixing a few drops
in a common flour paste, and they will keep it from
mould sporules for a long time. It has been suggested
that a frond of the bracken be boiled in the paste and
it would answer the same purpose.

The above mentioned properties are so well known
in Europe that they are taken advantage of in many
ways. In the shops of fruiterers in London and
Paris and elsewhere, apples and pears are packed
in hampers containing fern leaves, the venders all as-
serting that they preserve the fruit fresh and good,
and free from mould and decay. In the Isle of Man
the bracken is in great demand for packing fresh
caught herrings to be sent to the Liverpool market,
and in Cheshire the farmers put up their new potatoes
in hampers lined with bracken to send to Manchester
and other cities.

The custom of keeping potatoes for winter in a
“hog” or ‘“bury” is general all over England. A
large hole is dug and Ilined with straw and then
filled with potatoes, a thick layer of the straw
is also put over them and then covered with earth
well sodded and packed down to keep out rain and
trost. A gentleman who had been studying the

qualities of the bracken recommended a farmer to line
his “hog” with the fern instead of straw. The old
fellow was skeptical about any new-fangled notion.
So he made two ‘‘hogs,” one with straw and the other
with fern. The winter proved a very severe one,
and when he opened out his potatoes he was disgusted
to find that those in the former were so badly decayed
they were not worth the trouble of removing, while
the others were, to his great -astonishment, good and
sound. In Somersetshire they use bracken altogether
for their ‘‘buries.”

In many parts of Germany and Denmark beech
leaves and bracken fronds are used to stuff mattresses
and cushions. Fleas and bugs, the household pests of
the poor people, they say, cannot exist in such beds.
Would it not be well for our farmers’ wives to try
bracken for their mattresses in change for corn husks,
and be free from their midnight tormentors ? In some
of the country places in France small beds are stuffed
with fern for children affected with scrofula. In the
Western Highlands of Scotland the cottages are
thatched with bracken fronds, but in other parts
only the strong stems are used that are bound on by
ropes made of either birch bark or heather. The
Scotch peasantry burn great quantities and sell the
ashes to the manufacturers of soap and glass, and the
thrifty housewives burn the dried fronds in their ovens,
as it makes so quick and brisk a fire, especially for
their oaten cakes, as it has no offensive qualities when
well dried.

At Pont-y-Pool in Wales, where it grows most abund-
antly on the mountain sides, it is cut down in summer
and burned in large heaps, then sprinkled with enough
water to make the ashes adhere, rolled into small
balls and sold in the market for its valuable alkali.
The washerwomen prize it greatly, as it economizes
soap. When used a ball is put in the fire till red hot,
and then thrown into a tub of water, which in an hour
becomes lye and is fit for use. Though the first frosts
of autumn turn the bracken brown, it stands erect all
winter without decaying. The hardy Welshwomen are
often seen’going out in sleighs to bring home loads of
bracken. Itis used aslitter for the horses and mules
employed on the tram roads, and is chopped up in their
food also. When this fern is young it is greedily eaten
by the far-famed Exmoor ponies, and donkeys delight
in it. Swine also are fed by the cottagers in some
counties on the boiled roots mixed in their wash, which
is very serviceable in spring, when garden produce is
scarce.

The bracken was put.to a singular use in ancient times.
In the Isle of Anglesea, North Wales, an urn was dug up
many years ago containing the bones of a woman and
child. Certain filaments were found adhering to the
sides of the urn, and when microscopically examined
they proved to be the remains of bracken fronds, that
had evidently been used asa lining to the urn and
covering for the bones. This fern grows in great
abundance in the district where the urn was buried.
In Normandy, France, the very poor peasants mix the
succulent rhizomes with their bread in times of scarcity,
and in Siberia they are used with malt when brewing
beer. In some places it is used for dressing kid and
chamois leather.

The bracken grows in every quarter of the globe. In
North America it extends across Canada and is in every
State of the Union as far as Mexico, south. According to
locality it grows from one to ten and twelve feet high,
If cut while green and left to rot on the ground, it
improves the land and is very good for potatoes. Here
the fronds are mostly tripinnate or winged. The
name Pteris is derived from pteryx, a wing ; and aqui-
lina, from a supposed resemblance to a spread eagle,
when the vessels in a transverse section of the under-
ground stem are cut across. Everywhere legends

as emblems of secrecy and friendship ; and the solemn
Druids of old used them in their incantations.

Many kinds of ferns besides the bracken are eaten
in India, especially by the hill tribes, but not as a sta-
ple article of diet, only as an accompaniment to other
food. The Asplenium nidus, or birds' nest fern, is eaten
in all the islands of the Indian Ocean, the young un-
curled fronds being boiled in bundles like asparagus,
and eaten as a salad. One of the Polypodiums mixed
with barley and milk is used as a drink for persons re-
covering from inflammatory maladies. The common
adder’s tongue fern serves in the preparation of an
ointment ; a Scolopendrum as a pectoral and for spit-
ting of blood ; Gleichiniaroots are full'of fecula, slightly
bitter and aromatic, and are used in Japan, Persia, and
Australia for food. The poor of most nations seem to
turn to ferns in some sort as a substitute for other lack-
ing necessaries of life.

Many of these plants have astringent as well as aro-
matic properties, especially some of the Adéiantums.
From the Canadian maiden hair, sirup of capillaire is
said to be made with an infusion of orange flower water
and sugar. Not alone are ferns in use in modern days.
In Pliny’s time the frail stems of Adiantums received
the name of Cheveuxr de Venus, and were used by ladies

for strengthening and increasing the growth of their
hair, and he tells how ladies beautified themselves by
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linger round ferns—they sang of them in Eastern lore’

using some preparation of these dainty ferns as a cos-
metic. I believe no poisonous plants are known in the
order.

The Sandwich Islands have always been noted for
their ferns, among others a Cé¢botrum, that grows very
tall, and the foliage of the perfect ones, as they wave in
the balmy winds, resembles an Oriental palm. From
this noble tree the natives gather a soft, silky yellow
substance resembling the finest merino wool, called
pulu, and this they stuff their pillows and cushions
with. A Polypodium is said to be of service in the pre-
paration of cocoanut oil by the South Sea Islanders,
and the bruised leaves of the fragrant Amngiopteris
erecta, also a graceful tree fern, are employed to per-
fume the oil.

Some of the Blechnums are used in making beer.
The Lastrea filixmas, the male shield fern, is looked
upon as a powerful vermifuge, for certain parasites of
the human body. The Yakoots, of Siberia, take the
fragrant wood fern, Aspidium fragrans, and make a
decoction of it in place of more expensive Chinese tea.
The Asp. noveboracense, the New York shield fern, has
a sweet-scented variety, and if plants are taken and
dried out of doors, they can be used to perfume aroom,
and the odor will last a long while.

The Ceterach officinarum cures affections of the
chest; the down of P. barometz effectually stops he-
morrhages ; another of the Lastreeas contains starch,
saccharine matter, tannin, green fixed oil and resin.
The rhizome has been used for tanning, and the ashes
contain carbonate of potash.

One could go on ad infinitum, but enough has been
said to prove of how much use the ferns are and have
been. Truly one-half the world does not know how
the other half lives—and it is very doubtful if doctors
allow all the curative powers said by the natives of
various nations to reside in ferns. I will only mention
one more, viz., the Osmunda regalis.

This fine fern is well known as the ‘king ‘fern.”
Several interpretations of the name are given from the

'0ld Saxon. Osmunda is said to come from Osmund,

meaning ‘‘domestic peace,” and the roots of the fern
were boiled and put into some kind of liquor and given
to those who were wounded or bruised. The name also
signified mind and strength, in allusion to its invig-
orating qualities. A pretty legend is told of how it
got the name of regalis. At the time the Danes were
ravaging England, after burning the monastery of
Avondale, they destroyed all the surrounding country.
Osmund, the Waterman, took his beautiful wife and
child to an island to hide them from the Danes. There
were no caves, but the whole place was covered with
this fern that grew very tall. He took provisions, and
made mother and child lie hidden in the ferns while he
went to help King Alfred to drive out the Danes. His
arms at this time were successful and Osmund returned
in triumph. When all had settled down again in
peace, Osmund’s fair child named the fern after her
father and called it the king fern after Alfred. It is
also said that the heart of the waterman may be seen
in a section of the root.

Hops.

Census Bulletin 143 shows the production of hops for
the year 1889 to be 89,171,270 pounds, grown upon 50,212
acres of land in seventeen States. The five leading
States in the production of hops are :

Acres, Pounds,
New YOrK....ovievenseeecsrooncenronsancnns 36,670 20,063,029
Washington...oeeeeee covervees covivnnnnns 5,113 8,313,280
California...ooeveneeserinssnsenssnsennnnns 3,974 6,547,338
L0 £ 3,130 3,613,726
WisConBin. ..vvvrennnniiiinniiniiieienn... 967 428,547

The aggregate production of these five States was
38,965,920 pounds, being 99°48 per cent of the entire crop
of the United States. New York produced 5122 per
cent of the entire yield from 73'03 per cent of the entire
acreage. California produced the highest average per
acre, 1,648 pounds. Washington followed closely, with
an average of 1,626 pounds, and Oregon stands third in
rank with 1,155 pounds. New York produced an ave-
rage per acre of 547 pounds, or less than one-third that
of California, while Wisconsin, with 443 pounds, stands
the lowest of the five hop-growing States. The value
of the crop of the United States for 1889 was $4,059,697.

The crop of 1890 amounted to 36,872,854 pounds, which
was worth $11,105,424, or nearly three times the value
of the crop of the previous year. This great advance
in value is due to the fact that the average price.of
hops in 1889 was about 10 cents per pound, while in 1890
it was over 30 cents.

—— e ——————————
Freckles,

Some people are born freckled and otherhave freckles
thrust upon them. The former class might as well
accept their freckles as a dispensation of Providence,
for nothing can be done for them. The latter can
always get rid of their affliction by using a couple of
drachms of sal ammoniac with an ounce of German
cologne, the solution mixed with a pint of distilled
water. Applied two or three times a day, states one of
our contemporaries, it will cure the worst case of
acquired freckles on record.
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DR. S. P. LANGLEY'S EXPERIMENTS IN AERODYNAMICS.*
“So far as the mere power to sustain heavy bodies
in the air by mechanical flight goes, such mechanical
Jlight is possible with engines we now possess.” These
words, coming as they do from the Secretary of the
Smithsonian Institution, agentleman who prominently
represents the dignity of official science im this coun-
try, and who is everywhere recognized as a physicist
of known reputation, carry with them a weight of
authority. Nearly five years ago Prof. 8. P. Langley,
_ then the director of the Observatory at Allegheny, Pa.,
commenced there a series of experiments in aerody-
namics, the results of which he has recently placed
before the public, and of which we here give abstracts.

Mr. Hiram S. Maxim, inventor of the well known
Maxim machine gun, has been conducting in England
within the past two years experiments in some respects
similar, and has independently and with remarkable
coincidence reached some of the same important con-
clusions as Dr. Langley. The experiments common to
each have been to determine the lifting power of in-
clined aeroplanes when driven horizontally through
the air at high velocities. In the experiments of Mr.
Maxim the aeroplane used had a spread of 12 feet, and
was thus relatively large with respect to the radius
(30 feet) of the circle in which it was moved. In Dr.
Langley’s experiments, though the whirling arm was
of approximately the same length, the aeroplanes were
designedly made so small that, for any small portion of
their path, the whole would' move approximately in a
straight line, and the disturbing effects of centrifugal
force be rendered quite negligible.

As only Dr. Langley’s novel experiments and discove-
ries are as yet before the public in any detailed form,
these only can here be particularly,described. They were
made with the object of taking nothing on trust, but of
putting everything to the test of actual trial, even at
the risk of superfluous experiment, and they were con-
cerned with the scientific aspect of the subject rather
than with the particular new art of aerodromics or air-
running which they pointed to.

The whirling table which was used as an auxiliary in
all thr experiments (see engravings) consisted essentially
of a horizontal arm thirty feet long, driven ordinarily by
a 10 horse power engine, at varying speeds up to one
hundred feet per second, or about 70 miles an hour, its
rate of rotation being registered on a stationary chrono-
graph, by the action of quadrant electric contacts
placed around the axis of the revolving arm. The
chronograph sheets, therefore, preserved a permanent
exact_record of zhe velocity of rotation for every revo-
lution and@ quarter of a revolution throughout every
series of experiments. By means of a series of step
pulleys, all velocities at the end of the arm from rest
up to this 70 miles an hour were actually attained. in
experiment. It was also possible by means of the re-
action of the wind from a small propeller at the end of
the arm to drive it independently of the engine, but
the latter was generally used.

‘With this apparatus a number of different accessory
pieces of mechanism were devised for measuring the
power expended, and for recording resistances over-
come while driving through the air aeroplanes placed
at the end of the rotating arm. The subjects of inves-
tigation covered phases of pressure and resistance on
inclined planes of ,different form, size, and weight, to-
gether with power necessary to sustain and propel them
through the air.

The description may be inaugurated with an illus-
trative experiment giving one factor of demonstration.
In this case a heavy metal plane was suspended from
the movable horizontal arm by a spring balance, which,
when all was at rest, was drawn out a distance corre-
sponding to the weight. It had been a tacit assump-

tion underlying the calculation of previous investi- |

gators that when such a plane surface was not only
suspended, but also dragged alonginrapid motion, the
tension or strain would be increased, and that the
spring balance would be drawn out still further. Ap-
plying this idea to the flight of birds, Navier and other
eminent men of science had caleulated that it would
take nearly fifty times the power which a bird expend-
ed in sustaining its own weight in the air by hovering
over one spot, to not only sustain the weight, but move
it along in rapid flight; and on this very natural but
erroneous assumption they reached the conclusion that
it would take one-thirteenth of a horse power tosustain
the flight of a model no bigger than a swallow, and by
implication it followed plainly enough that no known
mechanical power could be strong enough consistent
with the necessary lightness to ever make a flying'ma-
chine. In Dr. Langley’s illustration, which is essen-
tially an introduction to more demonstrative experi-

*1In the preparation of this article the editor has been placed under
obligations to Mr. George E. Curtis, of the Smithsonian Institution, who
has exhibited apparatus and placed at his disposal the literature of the
sobject. Among the latter the following have been freely consulted:
** Recherches Experimentales Aerodynamiques et donnees d’experience,”
8. P. Langley, extracted from Com ptes Rendus des seances de I' Academie
des Sciences, seance du I3 juillet, 1891; small 4to, 4 pp. * Experiments
in Aerodynamics,” S. P. Langley, Smithsonian Contributions to Know-
ledge, 801, Aug., 1891; large 4to, 115 pp., 10 plates. **The Possibility of
Mechanical Flight,”” 8. P. Langley, Century, Sept., 1891; 3 pp. ** Aerial
Navigation; the Power Required,” Hiram S. Maxim, Century, Oct., 1891;
5 pp., illus.

ments, the heavy metal plane suspended by a spring
| from the motionless arm drew out that spring to a
carefully noted distance by its dead weight; but, as
soon as the whirling table was put in motion, and the
plane was not only suspended but dragged along with
the lateral movement, the spring was seen to contract
more and more instead of lengthening, showing that
the pull diminished with each increment of speed.
It does not appear that this experiment, simple as it
is, has ever before been tried, though, as soon as it has
been tried, the result is seen to be so immediate a con-

| sequence of a known principle that it is apt to appear

self-evident and superfluous. It becomes evident, by
Dr. Langley’s experiment, that the faster the motion
in the air the less is the pull, contrary to what is ob-
tained in transport on land or in water. Thefaster the
inclined plane goes, the more it tips forward, and the
smaller is the effective resisting surface that it offers.

Now, since the power exerted is measured, not by
the tension alone, but by the product of tension into
the distance through which this is exerted in a given
time, this experiment, while noteworthy for the sim-
plicity of its illustration, proves only that one of these
factors diminishes while the other increases, as higher
velocities are attained, and is so far incomplete. But
it suggested to Dr. Langley the inquiry whether the
second factor might not increase less rapidly than the
first diminished, so that the product of the two factors,
stress and distance, namely, the power expended,
might not also diminish with increasing speed, with
the startling consequence that, except for friction
with such heavy planes, the greater the horizontal
speed, the less would be the power required to main-
tain it, a conclusion which, if reached, would be ap-
parently paradoxical in its novelty and of far-reaching
importance in its consequences.

So novel a conception as that there might exist a
practicable mode of transport in which, through a wide
range of velocities of horizontal motion, the greater
lthe speed, the less the power required to maintain it,
evidently demands the most convincing experimental
demonstration. For this purpose a number of pieces
of special apparatus were devised so as to test the fact,
if true, and repeat the demonstration in numerous
different ways. The first quantitative experiments
were made with an instrument devised by Dr. Lang-
ley and called by him the “resultant pressure re-
corder” (see cut), for measuring the total normal pres-
sure on an inclined plane moving in the air, and to ex-
amine an assumption made by Newton, which had
stood in the way of previous investigators. This as-
sumption (see Principia, proposition xxxiv, book ii)
was that this pressure varies with the square of the
sine of the angle between the surface and the direction
of advance. From the results obtained by it, Newton’s
assumption is shown to be widely erroneous.

It has always been known that an inclined plane can
be supported in the air by being pulled along on it, as
a Kkite by its string, and it is theoretically possible that
the kite could be moved without a string by propellers
or other means worked by an engine, if the latter were
light enough, in proportion to its- strength, to be sup-
ported by the upward air pressure in question. *By
Newton’s formula and Smeaton’s constant of wind
pressure, each square foot of a kite or plane held at the
angle of five degrees with the horizon, and moved
along at a rate of 35 miles an hour, would support, by
the reaction of the air, a weight of only about one-
twentieth of a pound. If the engine, then, weighed
even an ounce for each foot of supporting surface, it
could not sustain its own weight. One conclusion of
the experiments with the Langley resultant pressure
recorder was that Newton’s assumption was wrong,
and that in the supposed case the actual weight cap-
able of being supported is twenty times as great as
that so computed, while for smaller angles and better
disposed rectangles the error is still larger. It followed,
then, that if reasonably light engines could be built,
what was before impossible now becomes possible ; and
to demonstrate that within certain limits the power re-
quired for horizontal flight actually diminished as the
speed increased, a piece of apparatus called the
‘‘ plane dropper ” was devised (see cut). Itis designed
to show (1) that a horizontal plane falls slower in hori-
zontal motion than when at rest; (2) to make actual
measurements of the time of fall of variously shaped
planes ; (3) to determine for different angles of inclina-
tion the speed necessary in order to derive an upward
thrust from the air just sufficient for sustaining the
planes.

‘With this appreatus, with planes horizontally dis-

pound weight, was driven horizontally in the direction
of its width. 'When allowed to fall from rest, the time
of falling was 0'53 second, the retardation due to the
resistance of the air being 003 second. When driven
forward through the air, the time of fall increased un-
til with a velocity of 66 feet per second (45 miles an hour)
the time of fall was 2 seconds. The results with the
planes inclined at various angles are presented in Dr.
Langley’s memoir in graphie curves which show at a
glance, for the differently shaped planes used, the
speed necessary in order that they shall be supported
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posed, a plane 36 tnches long, 4 inches wide, and of 1

in the air at angles of inclination ranging from 2° to 80°,
Theresistance of these planes to advance while thus
supported, and. the horse power necessary for main-
taining the motion, are derived from the preceding ex-
periments. These results confirm by experimental de-
monstration, up to velocities of 50 miles an hour, the
proposition of which the first experiments with the sus-
pended plane gave a prevision, namely, that in the
horizontal flight of an aeroplane it takes less power to
maintain a high speed than a low one.

For further demonstration an entirely different
instrument, called the component pressure recorder,
(see cut) wasnext devised. This instrument gave a di-
rect measurement of the horizontal resistance to the
inclined planes while being driven through the air with
speeds at which the vertical pressure of the air sus-
tained the weight (‘‘ soaring speeds”), and the motion
became as if they were entirely free from support or
constraint. A long series of experiments was made
with this apparatus in which hundreds of observations
were obtained, the quantitative data of which render
the conclusions very striking. Dr. Langley observes :
¢ Since effective steam engines have lately been built
weighing less than 10 pounds to one horse power, and
the experiments show that if we multiply the small
planes which have been actually used,or assume a larger
plane to -have approximately the properties of similar
small ones, one horse power rightly applied can sustain
over 200 pounds in the air at a horizontal velocity of
over 20 meters per second (about 45 miles an hour), and
still more at still higher velocities.”

Having determined the power necessary to be ex-
pended in driving forward differently shaped aero-
planes, at searing speeds, methods and apparatus were
devised for investigating the efficiency of propellers in
furnishing the end thrust shown to be requisite. This
is accomplished by means of the ‘‘ dynamometer chro-
nograph” (see cut) used in connection with the com-
ponent pressure recorder. The former instrument is a
complete, self-registering dynamometer (placed at the
end of the arm of the turntable with the propeller),
which gives indicator diagrams, showing the amount
of power expended in driving the propeller and the re-
turn in end thrust which this gives back. The power
for driving was furnished by a small electro motor,
located on the rotary arm, but actuated by a station-
ary dynamo. For this experiment, it is necessary that
the propeller shall drive itself through the air at high
speeds, while attached to the heavy, massive arm of
the turntable, this latter offering a resistance out of
all proportion to that of an aerodrome, such as the
little propeller is adapted to drive. In the auxiliary
use of the component pressure recorder, mounted at
the end of the great whirling arm, Dr. Langley has
overcome this last difficulty. The instrument has an
arm of its own, six feet long, susceptible of oscillation
about a vertical axis. Upon the end of thés arm is
placed the dynamometer and propeller, and the whole
is set in motion at a high speed by the rotation of the
great whirling arm. Then the propeller isactuated by
the dynamo at increasing speeds, until its end thrust
is so great as to actually begin to drive it ahead of the
turntable, this critical instant being observed and re-
corded by the motion of the recorder’s arm about the
vertical axis. At thisinstant, then, the propeller and
its aeroplane are no longer being carried forward by
the turntable, but the propeller is driving itself ahead
independently of it, but at exactly the same speed.
The product of this speed by the end thrust, meas-
ured on the dynamometer, furnishes the performance
of the propeller, and when compared with the power
expended, shows its efficiency.

This is an outline of the principal steps in the in-
vestigations. Dr. Langley concludes his memoir with
the following words : I am not prepared to say that
the relations of power, area, weight, and speed, here
experimentally established for planes of small area,
will hold for indefinitely large ones; but from all the
circumstances of experiment, I can entertain no doubt
that they do so hold far enough to afford assurance
that we can transport (with fuel for a considerable
journey and at speeds high enough to make us inde-
pendent of ordinary winds) weights many times great-
er than that of a man. In this mode of supporting a
body in the air, its specific gravity, instead of being as
heretofore a matter of primary importance, is a matter
of indifference, the support being derived essentially
from the inertia and elasticity of the air on which the
body is made to rapidly run. . . . . I wish, however, to
put on record my belief that the time has come for
these questions to engage the serious attention, not
only of engineers, but of all interested in the possibly
near practical solution of a problem, one of the most
important in its consequences of any which has ever
presented itself in mechanics; for this solution, it is
here shown, cannot longer be considered beyond our
capacity to reach.”

AccorpinGg to Dr. H A. Kelly, permanganate of po-
tassium and oxalic acid are harmless to the hands and
are germicidal. Soap and water plus the permanganate
of potassium and oxalic acid are the only true germi-

cides, and the best disinfectants we possess to-day.
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THE ELECTRICAL TRANSMISSION OF POWER BETWEEN
LAUFFEN ON THE NECKAR AND FRANKFORT ON THE
MAIN.

Among the many important exhibits at the recent
Frankfort Electrical Exposition, a prominent place was
given to the arrangements for the transmission of power
between Frankfort and Lauffen. It formed the main
feature of the exhibition, and is an important step in
the development of electricity.

As is well known, we understand transmission of
power to mean the methods which utilize the electric
current for carrying any energy—whether derived
from coal, from falling water, from the force of the
wind, or from the ebb and flow of the tide—any re-
quired distance.

If, for instance, the energy of great waterfalls is to
be transmitted, the following arrangement is usually
employed : By means of turbines the falling water is
made to drive the queen of all mechanisms, the dyna-
mo ; the latter generates electricity, which is carried to
a distant station by wire conductors. There . it enters
a second dynamo, causing the movable part, the arma-
ture, to operate. In this way machinery can be driven
or the electric current can be used for lighting, ete.

ELECTRICAL TRANSMISSION

The transmission of power over such long distances
is a new thing for the electrician, and from it he has
gained the idea of utilizing the water power which is
supplied so abundantly by nature in some countries—
as, for instance, in Switzerland—throughout whole dis-
tricts, and at great distances from the source. A
notable instance of this was the transmission of the
energy of Niagara Falls to Buffalo, a distance of
nineteen miles. The last obstacles to work of this
kind have been removed by the achievements of the
Frankfort Exposition, by which a force of falling
water equal to 300 h. p. is transmitted a distance of
about 108 miles to Frankfort, and the experiment has
proved a brilliant success.

Connected with the realization of this plan there are
a great number of important innovations, to which we
will briefly refer.

Dynamo machines generate two different kinds of
currents according to their construction : the continu-
ous current and the alternating current. The continu-
ous current machine, which generates a current that
flows continuously in one direction, has surpassed, in
many respects, its sister, the alternating current ma-
¢hine, the impulses of which change their direction
many times in a minute. When the direct current is
used for the transmission of power a conductor having
a ppepial cross section is required, but, although the
alternating current is much more economical in this
respect, it has not been possible heretofore to utilize it
fordriving motors. To the direct and alternating cur-
rent already described has lately been added the

rotary current, which is generated by a dynamo in
which the field magnet rotates. Its discoverer is the
Italian Professor Ferraris, of Turin, and among the
constructors who have brought it into notice by build-
ing practical machines, we will mention the following
engineers: Tesla, Hasselwander, and Von Dobrowol-
sky.

The rotary current may be described as a system of
connected alternating currents of different phases.
The invention of the rotary current motors makes it
possible to use also the economical alternating current
for driving motors. On the Lauffen-Frankfort line
about 300-h. p. have been effectively tramsmitted by
means of an alternating current of very high tension
(80,000 volts), and this energy is applied by means of
the new rotary current motors. This striking experi-
ment can scarcely have been tried before. The entire
cost is about $20,000. The three conductors which
carry the current to Frankfort have a total length of
about 310 miles, and about 13,200 lb. of copper were
used in their manufacture ; 1,500 1b. of oil are used for
filling the insulators over which the conductors pass.
All this goes to prove that the technologist is now pre-
pared to transmit strong currents over great distances,
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of the flue which enlarged toward the top. On partially
shutting off the access of air to the fire, the difference
became much more marked; the current in the flue
tapering upward diminished, and finally stopped alto-
gether, the smoke finding its way entirely through the
flue with the wider top.—7'he Builder and Decorator.

©——B >

The Ruling of Diffraction Gratings,

A word should be said as to the difficulties of ruling
gratings which may explain why so many orders for
gratings remain unfilled. It takes monthstomake a per-
fect screw for the ruling engine, but a year may easily
be spent in search of a suitable diamond point. The
patience and skill required can be imagined. Most
points make more than one ‘‘furrow” at a time, thus
giving a great deal of diffused light. Moreover, few
diamond points rule with equal ease and accuracy up
hill and down. This defect of unequal ruling is es-
pecially noticeable in small gratings, which should not
be used for aceurate work. Again, a grating never
gives symmetrical spectra ; and often one or two par-
ticular spectra take all the light. This is of course de-
sirable if these bright spectra are the ones which are
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bringing the power which is now wasted in regions re-
mote from the channels of trade to the machinery
which is busy in the service of man in the large cities.
—Ueber Land und Meer.

for

Areas Chimneys.

The old rule about chimneys was that they ought to
have the flue tapered to the top, on the theory that, as
the hot gases in them ascended, they cooled, and, in
cooling, contracted ; and that it was important to re-
duce the size of the flue in proportion to the reduction
in volume of the gases, as otherwise cold air from the
top would descend to fill the vacancy left by the con-
traction of the gases, and the draught would be
checked. Reasonable as this theory seemed, practice
has shown that cylindrical boiler or furnace flues are at
least as good as the tapered ones, and within a few years
practical engineers and architects of experience in such
matters have inclined to make them slightly larger at
the top than the bottom, the increase in diameter being,
perhaps, half an inch to ten or twelve feet. Recently,
a Swiss engineer has made experiments to see whether
the facts bear out the old rule or support the more
modern practice. To make the test, he built a chim-
ney over a furnace grate, the stack having two flues.
One flue tapered upward and the other downward, and
the flues opened side by side over the grate, with open-
ings of the same size. On lighting a fire on the grate,
with unlimited access of air under it, the smoke was
seen to issue nearly equally from the top of both the
flues, but with an unmistakable preponderance in favor
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O0F POWER—PRIMARY STATION AT LAUFFEN ON THE NECKAR-ROTARY CURRENT DYNAMO FROM THE OERLIKON WORKS.

to be used. Generally it is not so. It is not easy to
tell when a good ruling point is found, for a ‘‘ secratchy »
grating is often a good one, and a bright ruling point
always gives a ‘“scratchy” grating. When all goes
well, it takes flve days and nights to rule a 6 inch grat-
ing having 20,000 lines to the inch. Comparatively no
difficulty is found in ruling 14,000 lines to the inch. It
is much harder to rule a glass grating than a metallic
one ; for to all of the above difficultiesis added the one
of the diamond point continually breaking down. For
this reason, Professor Rowland has ruled only three
glass gratings. One of them has been lost, and the
other two are kept in his own laboratory. These two
were used by Dr. Bell in his determination of the abso-
lute wave length of the D lines.—Joseph Sweetman
Ames, in Astronomy and Astro-Physics.
_— -t r——

ACCORDING to the report of the statistician of the In-
terstate Commerce Commission, the total number of
persons reported killed on the railroads of the United
States during the year ending June 30, 1890, was 6,334,
of whom 2,451 were employes, 286 were passengers,
and 38,597 were classed as ‘‘other persons,” the last
class including suicides. The total number reported
injured was 29,025, of whom 22394 were employes,
2,425 were passengers, and 4,206 were unclassified.

During the year 869 employes were killed and 7,842
injured in coupling and uncoupling cars. There can
be no doubt that a large proportion of these fatalities
and injuries would not have occurred if automatic
couplers had been in universal use,
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CALIFORNIA'S FAMOUS BIG TREES,

In some twenty irregular groups, extending through
a distance of about two hundred miles on the western
slope of the Sierra Nevadas, from Calaveras through
Tulare County, California, are found what are known
as the famous *‘ big trees ” of California, one of which
forms the subject of our illustration, and, wonderful to
relate, although a passageway has been cut through it |
through which stages regularly pass, the tree still lives.
This tree is in the Mariposa grove, and is 28 feet in
diameter. A still larger tree in the same grove is
known as the ¢ Grizzly Giant.” Itis 34 feetin diameter.
The highest of these trees isin the Calaveras grove,
and it is 325 feet high.

than a pity, but rather. a matter calling for severe
criticism, that the lumbermen should be permitted to
destroy, as they are doing, with a few exceptions,
these groves of Sequoia gigantea. These trees grow
nowhere else in the world, and their beauty, grandeur,
and marvelous age combine to make them objects of
such surpassing interest that the folly and neglect of
the government in permitting their present destruec-
tion,will pass the comprehension of succeeding genera-
tions. The Calaveras grove, north of Yosemite valley,

is still untouched, and the Mariposa grove, thirty-five
miles south of the valley, is safe, because included in
the Yosemite grant, but the Fresno Flats grove, the
next one in the belt, is a scene of destruction. It be-

This tree, the Sequoia gigantea, should not be con-

longs to the California Lumber Company, of San

on this grove for a number of years, and has turned
its attention almost entirely to the sequoias.

If the big tree lumber brought higher prices than
any other sort, the zeal which is shown in the destruc-
tion of the groves could be understood. But it rates
no higher in the market than the sugar pine, with
which the mountain slopes are densely covered.
The lumber companies could have made just as much
money and been at no expense for blasting powder if
they had let the big trees alone and turned to the
sugar pines.

In the groves further south the same scene is re-
peated time after time. In that portion of the sequoia
belt between the north and south boundaries of Tulare
County alone there are at least ten mills, every one of

THE TREE “WAWONA” (SEQUOIA GIGANTEA) IN MARIPOSA GROVE, CAL.

founded with the California redwood. Sequoia semper-
virens, a tree which quite frequently reaches a diame-
ter exeeeding 15 feet and a height of 300 feet. The
largest specimen of this tree is seven miles south of
Santa Cruz ; it is 20 feet in diameter and 366 feet high.
The redwood is found from the boundary of Mexico
northward, forming vast forests upon the Coast Range
of mountains, never very far from the Pacificc The
wood is light and close grained, much resembling
red cedar in appearance; it splits with remarkable
facility, is eminently durable, and is used for building
purposes, cabinet work, and almost every variety of
general wood work, forming the principal staple of the
California lumber trade.

With such abundant supplies, therefore, of one of
the finest varieties of lumber, it seems something more

' This was once one of the most beautiful of the groves,

Jose. Their policy has been to slaughter the trees
without regard to age or size, beauty or grandeur.

but to-day it is a pitiful wreck. Giants of the forest,
fifteen, twenty, and thirty feet in diameter, lie on the
ground in every direction. The largest trunks, those
that are too large to be handled easily with the saw,
have been shattered with blasting powder. Stumps of
the trees, six, ten, or a dozen feet high, are all about,
an army of witnesses to the malevolentavarice of men.
Occasionally there is a mighty tree still standing, with
a great gash, perhaps five feet deep, cut and sawed
into one side. This grove has been almost annihilated.
‘When the company cleans up the trunks and limbs
that now cover the ground, its work of destruction

will be just about completed. It has been engaged
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which is industriously working away at the big trees.
Their owners evidently fear that the national govern-
ment will some day awaken to the wisdom of throwing
protection around these unique groves, and they are
determined to get just as much money out of them as
possible before that day comes.

In the Fresno grove, which is on the line between
Fresno and Tulare Counties, the General Grant
National Park preserves a few of the big trees. It is
only a square mile in extent, and does not include the
whole of the grove. The rest of it is rapidly disap-
pearing. A little to the southeast the Sequoia National
Park includes the North Kaweah and South Kaweah
groves, which were withdrawn from sale in time to
save them from destruction. Through the remainder
of the groves one comes upon the same scene again
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and again. Everywhere ax, saw, and blasting pow-
der are doing their detestable work with speed and
thoroughness.

It has been proposed to extend the boundaries of the
Sequoia Park so that it will embrace all the sequoia
groves in Tulare County and cover the mountain slope
from the summit of the Sierras nearly to the lower
timber line. If the proposition included the whole
belt of the sequoias from the most northern grove to
the most southern tree, it would be still mnore heartily
approved by all those—excepting always the mill
owners—who have visited the groves and know how
hopeless is their preservation in any other way.

For an excellent photograph from which our picture
is made we are indebted to Mr. I. West Taber, a Yo-
semite commissioner, of No. 8 Montgomery Street, San
Francisco.

D ——— o
Allotropism in Alloys,

In his presidential address before the chemical sec-
tion of the British Association, Prof. Roberts Austen
spoke of the consequences of allotropic changes which
result in alteration of structure as being very great.
The case of the tin regimental buttons which fell into
a shapeless heap when exposed to the rigorous winter
of St. Petersburg is well known. The recent remark-
able discovery by Hopkinson of the changes in the
density of nickel steel (containing twenty-two per cent
of nickel) which are produced by cooling to 30 deg.
affords another instance. This variety of steel, after
being frozen, is readily magnetizable, although it was
not so before ; its density, moreover, is permanently
reduced by no less than two per cent by the exposure
to cold ; and it is startling to contemplate the effect
which would be produced by a visit to the arctic
regions of a ship of war built in a temperate climate
of ordinary steel, and clad with some three thousand
tons of such nickel steel armor; the shearing which
would result from the expansion of the armor by ex-
posure to cold would destroy the ship. The molecular
behavior of alloys is, indeed, most interesting. Mr. W.
Spring has shown, in a long series of investigations,
that alloys may be formed at the ordinary temperature,
provided that minute particles of the constituent ele-
mentsare submitted to great pressure. Mr. W. Hallock
has recently given strong evidence in favor of the view
that an alloy can be produced from its constituent
metals with but slicht pressure, if the temperature to
which the mass is submitted be above the melting
point of the alloy, even though it be far below the
melting point of the more easily fusible constituent.
A further instance is thus afforded of the fact that a
variation of either temperature or pressure will effect
the union of solids.—Popular Science Monthly.

— el —— —— s

The First Locomotive Run in America,

It was in 1829, the same year in which Stephenson,
with his Rocket, demonstrated the practicability of
rapid steam traction on railways. The engine was
named the Stourbridge Lion. It wasmade in England
and imported by the 'Delaware and Hudson Canal
Company, and designed to draw coal from their mines
in Carbondale to the head of their canal in Honesdale,
Penn. On its arrival, it was placed on the railway and
run from Honesdale to Seeleyville, a little over a mile.
It was found to be too tall to go under a highway
bridge over the track at that place, and was reversed
and run back to Honesdale. All parts of the railway
above the surface of the ground were built on trestles,
and the heavy engine racked them so much as to en-
danger safety. For these reasons the locomotive was
set off by the side of the track, and a board shed built
over it. Therailway was planked, and horses employed
to draw the cars. The engine stood there safe for
several years.

The writer was personally acquainted with these
facts. Two men who rode on that trip are living at
this time.

In 1840 and 1841, while I was a student in the Hones-
dale Academy, I found the boards on one side of the
shed torn off and the engine exposed to view. I spent
many hours in trying to study out its mechanism and
movement. No published description of a steam engine
was then within myreach. The Stourbridge Lion had
four wheels, three or three and a half feet in diameter,
and the boiler rested directly on the axles. The
cylinders were vertical, one on each side of the boiler
near the hind wheels. There were two heavy iron
walking beams a few feet above the boiler, and to one
end of each a piston rod was attached by Watt’s
parallelogram. The other ends of the beams were
joined by swinging rods to cranks at right angles to
each other on the forward wheels. There was no
whistle or bell, I think. The engineer stood on a small
platform behind the boiler.

Soon after 1841, the engine began to be carried off
piece by piece, mostly by blacksmiths and machinists ;
and I am told that only one small piece of the iron is
now in existence in its primitive form. If the engine
had been kept intact, it would be worth almost its
weight in silver for exhibition in Chicago in 1893.—
M. H., Science.

Modern Progress in Naval Engineering,

Sir Edward J. Reed, in a recentaddressto the Junior
Engineering Society, said :

Prior to 1863, the consumption of fuel in H. M. ships
was 4 pounds per I. H. P. per hour. In thecase of the
Sultan it was 114 pounds when developing the full
power with forced draught. Now, a vessel with the
old type of engine, weighing 920 tons, would develop
about 4,900 I. H. P., and burn in four days of her full-
est steaming 840 tons of coal. The total weight which
her designer had to provide for was 1,760 tons, to en-
able her to develop say 5,000 horse power for four
days continuously. But in the case of the modern ves-
sel, just before referred to, if her indicated horse power
were to be the same, viz., 5,000, the weight of her ma-
chinery would only need to be one-twelfth of this, say
420 tons, and this with the same aggregate weight of
machinery and fuel (viz., 1,760 tons) would leave 1,340
tons available for fuel. But her consumption would be
only 80 tons per day, so that she would carry fuel
enough to steam for no less than 16 days at the fullest
speed, or more than four times the time, and therefore
more than four times the distance over which the
earlier vessel could have steamed. During the period
over which my own responsibility for large steamships
extends, I have, therefore, seen the steaming power
multiplied more than fourfold.

This single illustration furnishes, Ithink, so striking
an example of recent progress that it will not be neces-
sary for me to trouble you with references to the many
other examples of like nature with which marine ex-
perience abounds, otherwise I might adduce, as one of
the most interesting among them, that elfish creation
(due to the genius and perseverance of Mr. Thorny-
croft) the swift torpedo boat, which animates the mili-
tary harbors of the world by its lightning-like move-
ments. In this case we have developed to a degree
never dreamed of until quite recent years the princi-
ple of securing a very large development of power with
a very small weight of machinery, by means of an im-
mense number of revolutions.

These are some of the things which were before me,
although but dimly seen, if seen at all, when I com-
menced my public work. What may not be before you
who are now of the age that I was then ? I remember
that many years ago, when presenting prizes to the
Science School at Liverpool, I pointed, as to a dream
that might be realized, to the possible reduction of
weight of material in a vessel and her machinery so
great in amount as to provide for the complete lifting
of the vessel to be propelled above the surface of the
water, by means of a set of propellers with inclined
axes, which should simultaneously elevate her and foree
her head through the air only. I admit that, notwith-
standing the great advances in this direction to which
we have just been attending, we are still far from this
result ; but I for one am satisfied that we are advane-
ing rapidly toward a time when the transformation
which steam and steel and electricity have already ef-
fected will be looked back upon as but the initial stages
of the transformations that are to come, and are to
come soon.

—_— e 4 —
Roads in France.

The excellence of French roads is well known. The
United States consul at Bordeaux describes how they
are made. The materials are brought from the nearest
quarries and placed at either side of the route surveyed.
In order that the full amount contracted for may be
delivered, the stone must be heaped in angular piles of
prismatic shape and fixed dimensions. These heaps,
placed at a given distance from one another, are after-
ward visited by an official inspector, and mustin all in-
stances fit exactly beneath a skeleton frame carried by
him. The material is usually marble, flint, stone, or
gravel, and whatever is used must be of the best quality
and cleansed from all foreign substances. The stone
must be broken so that each piece may pass through a
ring 214 inches in diameter. It is then spread evenly
over the road, the interstices being carefully filled in
with smaller pieces, so that the whole is smooth and free
from abrupt eminences and depressions. A steam roller
then crushes and further evens the whole, after which
a superficial layer of clay and earth completes the
work. Roads are classed as national roads, which are
the main arteries of the system connecting most distant
parts of the country, and are constructed and main-
tained by the ‘government ; department roads, which
connect different points of the same department or of
two adjoining departments, and are constructed and
maintained by the department ; highways and public
roads, which are the property of the commune through
which they run, but are in practice made and repaired
by the department from taxes levied on the com-
mune, supplemented by a department subsidy ; cross
roads, which are maintained by sums derived from the
ordinary revenues of the commune, occasionally sup-
plemented by additional taxation; and country
roads, which are kept in order by the commune, except
they are injured by unusual traffic, when an indemnity
may be claimed by the communal administration. For
the purpose of maintaining the common roads the in-
habitants living in the district are obliged to work
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three days in each year or pay an amount equivalent
to the compensation of a laborer for three days. The
consul at Havre says that French pavements increase
in excellence with age. In France, he says, all roads
have perpetual attention. If from weight, rain or other
causes a hollow, rut or sink isformed, it is repaired at
once. Where the space to be repaired is of limited area,
the rolling of the new coating is left to the wide tires
of the heavy carts, but in the case of extended areas a
steam roller is brought into use. Every carrying and
market cart in France is a road maker instead of a rut
maker, for it has tires usually from 4 inches to 6 inches
in width.

OO
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The DMeeting of Jupiter and Venus,

Everybody must have noticed during the past few
weeks the gradual drawing together of the brilliant
planets Jupiter and Venus. Outshining all the other
stars, they have added greatly to the beauty of the
evening sky. During the present week they will con-
tinue to approach one another, until on Saturday
morning, February 6, they will be so close that to the
naked eye they will actually seem blended into one.
Unfortunately the hemisphere of the earth which we
inhabit will be turned away from the place they occupy
in the sky at that time, so that we shall be unable to
witness this interesting conjunction. But on Friday
evening the two planets will already have drawn so
near together that their aspect will be that of a most
splendid double star.

The observer will notice at once the unquestionable
superiority of Venus to her giant brother in brilliancy.
This, of course, is an effect of distance, for although
apparently so near togcther that they almost touch, the
two planets are really more than four hundred millions
of miles apart, their conjunction in the sky arising simply
from the fact that Venus, in swinging around its orbit,
happens to come almost exactly into the line of sight
from the earth to Jupiter. Jupiter is more than 1,400
times as large as Venus, and if it were really placed
side by side with Venus, would be at least 130 times as
bright as the latter is. In short, it would resemble a
small but dazzling moon.

But it is only when one considers what these two
planets are that the true interest of this week’s celes-
tial spectacle is developed. They represent respect-
ively the two great types or groups into which the
sun’s family of worlds may be divided—the terrestrial
group, whose members, like the earth, are of compara-
tively moderate dimensions, while th »faces haye
become cool and éncrusted with a 7 1, on which
a great variety of life flourishes, ¢ zy flourish, and
the Jovian group, to adopt a name from their greatest
representative, Jupiter, in which a much earlier stage
of planetary development evidently exists, so that their
surfaces have not yet cooled down or assumed a per-
manent form. These half-developed globes are all of
gigantic dimensions and low specific gravity.

" During the past year Jupiter has shown signs of tre-
mendous disturbance in the dense cloudy atmosphere
by which it is surrounded, and the fact has been noted
that such disturbances upon Jupiter show a tendency
to coincidence with the return of the maximum sun-
spot period. Just now the sun is becoming from month
to month the scene of more violent activity than it has
displayed since 1883 or 1884, and at the same time the

great belts and spots upon Jupiter brighten and glow

with color, and exhibit changes of wonderful rapidity
and variety. We cannot yet precisely interpret the
processes of world making which are going on there,
but they are intensely interesting to watch.

Venus, too, attracts particular attention just now,
because observations to be made during its present
visit to our side of the sun may settle the question that
has been raised as to the correctness of Schiaparelli’s
conclusion, announced less than two years ago, that
Venus always keeps one side turned sunward, or makes
but one rotation on its axis in the course of a revolu-
tion around the sun. If this strange state of things
really exists upon a planet whose size entitles it to be
called the twin of the earth, so many consequences
follow bearing upon the question of its habitability,
that there is hardly any direction in which investiga-
tion and discovery could prove more fruitful and inter-
esting.

They are in every way a wonderful pair of planets
which now attract all eyes to the sunset sky.—1V. Y.
Sun.

Coloring for Glass,
A substance apparently used for imparting a yellow
color to glass had the following composition :

MOIStUTE s evvnt tiiiiiiieneaierinnenees ceonnnnrais vaninn 171
[0 1 0o 29°06
1351 11 N seseceeecnns veee ... 1065
Ferric oxide and aluming ...... ccceeeee voenieeennnnns o 438
Manganese dioxide. ....cco00ue 0 sevetsnse sissen eeeeeconne 3792
Sodium chloride....... ceveceeivsseceraneenas . 0en eessnes. 1855
Sulpharic acid.... 022
Magnesif.....coooiiiiiriiieiienee 0 veee 023
Lime, traces of baryta, and 1088.... ..c.cvvvviieiernne nee- 138

It is probably compounded of 45 parts of graphite,
41 parts of pyrolusite, and 14 parts of common salt.—
Q. Hattensaur, Chem. Zeit.
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TROUVE’S AVIATOR.

At one of the August sessions of the French Academy
of Sciences, Mr. Gustave Trouvé presented a memoir,
the principal object of which was to show what motor,
in order to solve the question of aerial navigation, is
best qualified to simultaneously fulfill those two con-
ditions of great power and extreme lightness which are
so difficult to reconcile, and which, nevertheless, are
strictly exacted by the very nature of the problem.

In the first place, after discussing their value, Mr.
Trouvé eliminated steam motors, electric motors, ac-
cumlators of energy, such as rubber and steel, and
compressed air and gas motors, since none of them
completely answered the questions and none of them
fulfilled the desired conditions. There does not to-day,
added he, exist any motor provided with its accessories,
generator and propeller, that we can immediately em-
ploy, or at least complete for the object proposed. Now
since the generator and propeller are both absolutely
necessary, and consequently cannot be done away with,
Mr. Trouvé has conceived the idea of merging them
into the motor and of thus creating a new organism
dependent upon itself, which he has named a ‘‘ gener-
ator-motor-propeller.” This organism is constituted
through the aid of the well known Bourdon tube, the
essential part of the manometer of the same name.
Electricity plays merely a secondary although neces-
sary rolein it.

We know that if the pressure of the gas that this
tube contains increases, the tube bends and tends to
spread its branches, but if the pressure decreases, on
the contrary, the phenomenon is reversed and the
branches approach each other. If, then, through any
means whatever, we cause a series of alternately con-
densed and dilated pressures in the interior of the
tube, the latter will undergo a series of oscillations,
of powerful vibrations, utilizable as a motive power.
For the purpose of still further increasing the en-
ergy of the tube, and also for diminishing the
volume of the chamber in which the explosions of
the detonating mixture take place, Mr. Trouvé has
fitted in the interior a second tube similar to the first.
This addition increases the elastic force of the gases en-
gendered, and, at the same time, diminishes the con-
sumption of the combustible. To the vibrating ex-
tremities of the tube are fixed directly, but with a ro-
tary motion, the wings, A and B, of the apparatus,
so as tosuppress all intermediate frictional or rotary
transmission gearings. The lowering of the wings cor-
responds to the condensed pressures, and their eleva-
tion to the dilated pressures. The chemical combina-
tion utilized is the oxidation of hydrogen. This gas is
easily and quickly obtained in large quantity, even in
a pure state, and oxygen, its combustive, is found al-
ready prepared, so to speak, in the atmosphere. The
artificial bird (or aviator-generator-motor-propeller as
the inventor stylesit), like the genuinebird, thus draws
a large part of its aliment from the air. The detonat-
ing mixture is regulated at will, but it is of very nearly
the following proportions : hydrogen 25 per cent, at-
mospheric air 75 per cent. The ignition of the mix-
ture is effected by electricity, as in gas motors.

In the small model constructed by the inventor, the
generator of the explosions is a

motion, and exert a force of reaction. The vibrating
tube resumes its original form and the wings rise a lit-
tle more slowly than they descended. The magazine,
moved forward by its click work, promptly brings a
cartridge to the hammer, which drops and causes a
second explosion, and the same phenomena occur
again in the same order. During the third, fourth,
and following explosions up to the twelfth the aviator
travels a horizontal distance comprised between 245
and 260 feet, in struggling against gravity and pro-
gressively ascending. Finally, having reached the end
of its flight, the aviator does not fall perpendicularly,

Fig. 2—METHOD OF STARTING THE -AVIATOR.

but the wings, kept raised by the approaching of the
branches of the tube and by the silk aeroplane, C
(Fig. 1), whose surface is proportional to the weight of
the apparatus, act like a parachute, so that the ap-
paratus descends obliquely and slowly to the ground.
The aeroplane, represented by dotted lines, connects
the rudder with the head, the first joint of the wings
and the tail of the aviator. Mr. Trouvé thinks that
in the future, whatever be the power of the motor,
the use of the aeroplane will remain very serviceable,
since its surface, constantly proportionate to the
total weight of the apparatus, must prevent any acci-
dent in case of a sudden stoppage of the motor.

In an apparatus of large dimensions a reservoir of
compressed hydrogen would be substituted for the car-
tridges of the small model, and the use of aluminum
would be indicated, as much by its lightness asby its
reasonable price. It should be remarked that the
wide cooling surface of the vibrating tube and its con-
tact with the air (which is so much the more intimate
in proportion as the velocity is (greater) would keep it
at a medium temperature.

Upon the whole, Mr. Trouvé considers his apparatus
as the lightest aviator that it is at present possible to
construct, as its weight does not exceed 7% pounds,
and as possessing every guarantee of ascensional power
and performance.

-4

The Art of Drawing,
To be able to draw well imparts to a person accuracy

Scientific Hydraulic Gold Mining.

In 1856 I was chosen as one of a committee of three
to witness a test of hydraulic mining, for the purpose
of deciding a dispute which had arisen between differ-
ent manufacturers of hose nozzles. One of the parties
had more than a half dozen made, in order to satisfy
himself which was the best. The nozzleman generally
stood from 20 to 30 feet from the gravel bank. On this
occasion the water came down through wrought iron
pipe about 8 inches in diameter, which ran down a
steep hillside ; to this was attached a canvas hose of
eight thicknesses, and this was wound solid with about
a ¥ inch manila rope, the lower end being tapered for
say 50 feet to about 4 inches at the lower end; to this
the strong rubber-lined woven hose of eight or ten
thicknesses, and to the end of this the brass hose. The
hoseman on this occasion was a short-set, very strongly
built man, with a strap of leather over his shoulders
and attached to the hose. The perpendicular fall of
the water on this occasion was 196 feet, this being the
most powerful pressure ever used for the purpose to
that date. The gravel was what we called cement
gravel, so hard that it could scarcely be picked up.
The .extreme end of each nozzle was from 114 to 114
inches in diameter, varying in order to determine
which would do the best work, or rather the most of it.
In addition to the gravel the ground contained large
bowlders of various sizes. One of the contesting par-
ties claimed that the best results would be obtained by
having the brass hose tapering from the canvas to
within about 6 inches of the end, and that 6 inches to
be of exact size; but the other party contended that
the best results would be produced by having the noz-
zle tapered from the butt to the point as a true radial
from 20 to 30 feet from butt to point; and that, if the
radius was shorter than this, that the water would
scatter after it reached the radial point. The man
holding or operating the nozzle would quiver and
tremble as the water poured from the nozzle and be
compelled to stand with his feet braced apart to keep
from being thrown down. On the bank stood a knurly
white oak, about 18 inches through. Some gravel had
been washed from under the roots of it. I suggested
to the nozzleman to try each nozzle at 25 feet distant
on the bark of the oak. This he did. The first nozzle
with the 6 inch parallel point took off some of the coarse
outside bark. We then took the nozzle tapered to a
radius of 25 feet, and it peeled the tree wherever it
struck it, even cutting into the wood and tearing out
small splinters. This nozzle we decided to be the best
for hard gravel washings. The victor published our
decision all over the State and sent out circulars. He
offered each of us $100 in gold, which we, of course,
declined, we only allowing him to pay our expenses
and $10.

I lost $5 of that $10 on a bet with a gentleman who
knew more than I did. I bet him $5 that I could split
the stream at the end of the nozzle with my penknife
blade. So I went into the blacksmith shop and on an
oilstone whet my knife as sharp as it could be. I
scratched the end of the nozzle across the center so as
to have a channel for my knife to run in, but after
working for over half an hour and getting as wet as a

drowned rat, and rather a laugh-

revolver magazine loaded with
twelve cartridges, the charge of
which is determined with care.
Two clicks cause it to revolve

ntomatically, but in order that
these may operate and the maga-
zine may revolve, it is indispens-
able to leave the aviator to itself,
for the hammer is kept cocked
only by the weight of the appa-
ratus.

The starting is effected in the
following manner: The aviator
(Fig. 2) is suspended by a thread
from the arm of a support, and
the pendulum thus formed is
moved from the vertical and is
held by a second thread against
vhe support. Two candles, one
of them (A) movable, and the
other (B) fixed, placed in the
vertical of the point of attach-
ment, serve to set fire to the two
threads. If, with the first flame,
A, the first thread be burned,
the aviator, like the Foucault
pemdulum, will begin an oscil-
lation. It will move from the
position, 1, to the position, 2, in describing an are of
a circle, but, having reached this point, its acquired
velocity is horizontal, and the flame, B, will burn the
other thread. The hammer, at liberty, immediately
falls,the cartridge explodes, the tube vibrates violently,
and consequently the wings strike the air energetically
on lowering. At the same time the aviator leaves the
original horizontal plane, and, owing to the inclina-
tion of the tail, takes an ascensional motion, that is to
say, the position, 3. Then the disengaged gases escape
into the atmosphere in a direction opposite that of the

Fig. 1,—TROUVE'S AVIATOR.

and correctness of observation ; itis a valuable adjunct
to an education ; it conduces to make us more correct
and certain as to what we do; it is a great helpmeet to
the memory. How frequently it happens that in
making an explanation of a new idea or object, if im-
mediately placed on paper in the shape of a rough
sketch or diagram, the whole thing appears clearer to
the mind than if described without anything to givean
idea of the shape of the object. To the young we say
employ all your spare time in learning todraw. Allow
no idle minutes,
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ing stock, I gave it up and
handed him his $5 gold piece.
It wassingular to put one’s hand
against the stream at the very
end of the nozzle, for it seemed
as smooth as oil, and the end
of one’s finger merely made an
apparent dent in it.

Many miners were badly hurt,
and some of them killed, by
being careless in using hose, by
being knocked down, by stum-
bling over rock, and getting
caught in front of the stream
and driven against the banks or
into the gravel. On this trial I
saw immense bowlders turned
over by the water from the noz-
zle of the hose that I do not think
five men could roll over by hand.

J. E. EMERSON.

THE Compagnie des Hauts-
Fourneaux, Forges et Acieries de
la Marine et des Chemins de Fer,
are experimenting with a new al-
loy for armor plates, projectiles,
and guns, viz., a steel containing
1 per cent of chromium, 2 per cent of nickel, and not
more than 04 per cent of carbon. The steel is first
melted in an open hearth, and in the ordinary way.
‘When the silicon and manganese in the metal have
attained their proper proportions, the nickel and chro-
mium are added sucecessively in the form of ferro-
nickels and ferro-chromes, or in the shape of a double
ferro-chrome and nickel.

—>

THE average annual rainfall in the United States is
20'6 in., the variations ranging from 0 to about 125 in.

©
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RECENTLY PATENTED INVENTIONS.
Engineering.

STEAM GENERATOR.—Frank C. Rom-
key, Toledo, Ohio. This invention consists principally
of a gas-producing furnace, the fuel in an incandescent
srare resting upon a revolving grate, while connected
with the combustion chamber 18 one or more evapora-
torg, and a water jacket held on the furnace discharges
into the evaporators. The construction is designed to
be simple and durable, and the water in jets is evapor-
ated to mix with the products of combustion arising
from the burning fuel in the furnace.

GENERATING MOTIVE POWER. — The
same inventor has been granted another patent on an
improved method and apparatus for economically gener-
ating motive power from oil, gas and water, for driving
engines or other motors. It consists in compressing and

. mixing air with a liquid fuel, sach as oil, in an air com-
pressor, then forcing this mixture under pressure into
a burner in which it is burned, passing the products of
combustion into water to generate steam, and mixing
the latter with the products of combustion. The ap-
paratus congists principally of a boiler connected with
a water supply and a burner, and a compressor forcing
a mixture of air and oil or gas into the burner to be
burned, the products of combustion passing into the
boiler.

SCREEN AND CONVEYER.—Micajah T.
Singleton, Arcadia, Fla. This is a combination ap-
paratus for screening esand, gravel, etc., washing,
screening, and conveying the material at one and the
same time. The screen, mounted on a suitable frame,
is formed of series of longitudinally aligned wedge-
shaped links, rabbeted and overlapped at their adjacent
ends, rods extending through the ends and connecting
the links of the several series, while tubular washers
on the rods space the series of links apart, the outer
series being spaced by wider links. A transverse im-
perforate carrier belt extends between the upper and
lower runs of the endiess screen, and the entire ap-
paratus is adapted to be boxed in to prevent waste.
The screen is universal in its application and may be
placed upon a cylindrical frame and used as a revolv-
ing screen.

DitcHING MACHINE. — Ottis Hughes,
Lock Spring, Ind. A machine designed to automati-
cally dig a ditch and lay tile in it is provided by this
nvention, a vertically movable bit and shovel being
mounted in a portable frame, and a scraper arranged to
push the earth from the shovel, with earth shields
pivoted on the sides of the frame. An enginc and
boiler are located on the front portion of . the main
frame, and the shovel blade is caused to elevate the
earth from the bottom of the trench and carry it op-
posite the ejector or shovel scraper. The tiles are laid
by being adjusted and dropped down through 2 depend-
ing spout. pivoted to the rear portion of the machine.

CoFFER DAM.—Elmo G. Harris, Little
Rock, Ark. This improvement is designed to combine
the simplicity and economy of the open coffer dam
with the efficiency of the pneumatic caisson. The dam
has at the bottom of its walls a continuous chamber
open at the bottom, the outer wall reaching to a greater
depth than the inner wall, and connections are pro-
vided by which air can be forced into the chamber to
drive down the water and enable men to enter and
operate. By this means it is designed that subaqueous
structures may be more readily and more economically
built, and existing snbmerged structures conveniently
strengthened or enlarged.

WATER WHEEL. — James C. Walker,
Waco, Texas, The wheel casing, according to this im-
provement, has two inlet ports arranged side by side
and opening into the same inlet pipe, there being two
hinged gates with valves for opening the ports alter-
nately by the action of the gates, and a wheel having
inclines upon its periphery for acting upen the gates.
The wheel is a solid steel disk, with buckets attached
to its outer edge and supported by inclined webs or
flances, According to this improvement it is designed
that the energy of the water shall act upon a series of
peripheral buckets on the principle of hydraulic pres-
sure, in contradistinction to that of mere impact and
momentum,

Railway Appliances.,
CAR CoupPLING. — Alfred R. Heath,

Covington, Ind. This improvement relates to that
claes of couplers in. which a pivotal coupling hook is
employed having a vertical movement for engaging a
transverse pin or shaft on an opposing car. The coup-
ling hook is carried by a rock shaft on which are
weighted arms to normally maintain the hook in posi-
tion to corple, and a presser arm or cam on the shaft at
the point engaged by the hook of an opposing coupling,
the rocking of the shaft serving to depress the hook
thereon, while the presser arm on the shaft serves to
disengage therefrom the hook of an opposing car, the
invention also embracing other novel features.

RAIL CROSSING. — Smith 8. Leach,
Cambridge, Mase. This invention is designed to pro-
vide a simple practical device adapted to form a rail
crossing at any angle, making each rail of such cross-
ing continuous when in service and also connectable to
a switch or signal stand for manipulation. Combined
with a base plate and intersecting track rails thereon,
there being spaces between aligning track ends at
points of intersection, is a sliding block for -each rail
intersection and a triangular projection which may be
moved with the block to align with either of the crossed
rails on their inner edges, guide flanges being connect-
ed to the rail sections and blocks and devices that will
coact to move all the blocks and flanges simultaneously.

Agricultural.

PrLow.—Ocran P. Bunt, Bowdon, Ga.
A spring fender which will readily accommodate itself
to the varying surface of the soil is provided by this
invention, the fender being quickly and easily attached
to and adjusted mpon a plow or removed therefrom.
Upon a bar projecting laterally from the beam is ad-

justably secured the rearwardly bent portion of the
spring fender bar, which is bent vertically npward and
rearward at its forward end the fender being carried
upon the rear end of the bar, and being vertically,
transversely, and longitudinally adjustable to accom-
modate itself to all irregularities of the soil.

HAY STACKER. — Thomas Collins,
Forks, Pa. Combined with a post upon which is
swiveled a frame is a platform adapted to receive hay
pivoted on the frame, and having a sliding and exten-
sion frame to which cables are attached, ore drawing
the frame outward and the other forcing it upward,
while a locking mechanism connects the platform with
the swiveled frame. The device is adapted to be erected
ina mow or ghed, or in a barn, or wherever hay or
straw is to be stacked, receiving the latter directly from
the fork, and being manipulated from the wagon to
distribute the hay or straw to any side of the stack,
without the assistance of a man on the stack to
direct the distribution.

CALF WEANER.—Francis G. Powers,
New Salem, Kansas. This device consists of a skeleton
spring frame, the upper portion of which is divided
and the extremities provided with soft pads or balls,
while an apron is pivoted to the lower portion of the
frame, and a spring-controlled shaft is held therein,
whereby the two pads may be carried outward or in-
ward in direction of each other, When placed in posi-
tion the apron falls down over the mouth and effectu-
ally prevents the animal from nursing, but when the
animal holds its head in the natural position for feeding
or grazing the apron swings outward, out of the way.

Miscellaneous,

Music RECORDER.—Juan B. Calcano
i Paniza, Caracas, Venezuela, This is a recording
mechanism for musical instruments, pianos and organs
especially, in whick a series of levers have link connec-
tion with the keys and are provided with marking
blocks or crayons, fingers extending downwardly be-
tween the levers, and a tape being held torevolve under
tension beneath the crayons. As each key is pressed a
mark indicating the note produced is made upon the
taj e, and the length or duration of the sound is indi-
cated by the graduations. A key is provided whereby
the marks made may be quickly and conveniently read
and transcribed in the usual notes employed in reading
and writing music.

DISTANCE MEASURER AND REGISTER.
--Victor MIl. Armenta, Santa Marta, Colombia, This
invention relates to surveying instruments, and pro-
vides an instrument in which a wheel, journaled in a
suitable frame, has on one or both faces a graduation
indicating linear measurement in meters and sub-
divisions or yards and subdivisions, whereby accurate
measurements are made as the wheel is moved over
the ground. On every revolution of the wheel a
projection engages a lever forming part of a regis-
tering device, another projection operating a striker,
so that a bell is sounded simultaneously with the
actuating of the registering device. The frame may
be connected with or form part of a vehicle moved by
animal or other power over the ground.

CARPENTER'S LEVEL. — Herman R.
Winkelmann, Oakland, Fla., and Adam C. Perkins,
Macon,Ga. This is a combination plumb and level
with an adjustable inclinometer and novel brace scale
therefor, to indicate the degree of bevel to be given to
the ends of diagonal braces in framed structures, and
the slope of cuts for the ends of rafters having different
elevations from a horizontal plane, while a compass is
also provided to facilitate the location of foundation
walle, side walls, etc. The level stock is preferably
made of hard wood, two feet long, longitudinally divided
into two pieces of equal thickness, detachably secured
together.

DrAWING BOARD.—Junius D. McCabe,
Coraopolig, Penn. This board consists of a stationary
frame provided with a head supporting a quadrant
adjacent to the edge of a circular drawing board turn-
ing on the frame, and provided at its outer edge at
each ninety degree point with a vernier reading to
minutes. The board is designed to be simple and
durable in construction, arranged to conveniently plot
surveys from notes, using either bearings or angles,

while also serving as a revolving- drawing board for dif-

ferent purposes.

FRAME BuILDING. — John A. Boyd,
Houston, Texas. This invention providesa method of
construction designed to be inexpensive, the frame of
the structare consisting essentially of studs, wall
plates, sills, joists, tie beams and rafters, so formed
that the several parts may be readily detached one from
the other-and packed for transportation. The building
thus formed is substantial and adapted to either
temporary or permanent purposee, while being readily
erected and quickly taken down without injury. It is
especially adapted for erection in out of the way places
where skilled labor isnot to be had, as skilled work-
men are not required to locate the parts and put up the
work.

VAPOR BURNER.—Logan W. Everhart,
Chanute, Kansas. This improvement comprises a
retort having attached burners which may be readily
placed in the fire pot of astove, range, or boiler furnace,
for cooking and water-heating purposes. The retort is
also arranged for the vaporization of water flowing in
passages therein, with exit in a discharge pipe adjacent
to the vapor discharge pipe, the steam issuing in jets
into the vapor jets, and the vapor, steam, and external
atmoephere intimately commingling to form a good
suction draught and produce an intense and smokeless
flame. The generator is of simple construction, very
eagy to clean, and can be manufactured at a small cost.

DisH WASHER. — Eliza A. H. Wood
(deceased; John P. Gallaway, Tavares, Fla., adminis-
trator) and Minnie Wood Gordon, Bloomfield, Fla.
This 18 an oblong sheet metal receptacle, having a
closely fitting removable cover, and a heavy loose lid
sliding inside and adapted to rest upon the dighes to
bind them sufficiently to prevent disarrangement. A
low-down faucet is provided for the drainage of water,

and the receplacle is adapted for ready connection with
a simple form of cradle, with the aid of which the
entire device is rocked, 8o as to cause a thorough and
rapid circulation of hot soapy water through the
dishes and other ware being washed, thus effecting a
thorough cleansing with safety and in a cormvenient
manner.

SHOVEL.—Hanford Reynolds, Gifford,
Ill. This is a special form of shovel adapted for use in
cleaning out tank heaters and feed cookers. Ithas a
base plate having a flange or side wall on its back and
one end, the flange or wall having beveled ends, and a
handle extending vertically from the base. The shovel
is strong, durable and cheaply made, and is adapted to
be easily inserted beneath the grate of a heater and
cooker to scoop up the ashes.

TAe¢ HoLDER.—John W. Barton and
William J. McNabb, Blue Rauapids, Kansas. This
device is preferably made of sheet metal in the form of
a narrow fluted strip, bent over atits ends, and fash-
ioned intermediately to form a tag-holding plate, with
a slideway or pocket for the entry of a card or other
tag. It is particularly adapted to be slipped on panta-
loons kept in stock and piled up for sale, promoting
convenience of handling by the salesman, and forming
also a pantaloons protector.

CONSTRUCTION OF LEGGED ARTICLES.
—William J. Humphreys, Crozet, Va. This invention
covers a mechanism to render tables and other ar-
ticles self-adjusting to floor inequalities, comprising
two separate and independent vertically sliding rods,
between which is a horizontal equalizing bar or lever,
there being operating devices at the ends of the bar and
upper ends of the sliding rods to permit the bar to be
moved by one rod when the other rod moves oppositely
to the first rod. '[he use of the device is designed to
cause tables, hureaus, washstands, etc., to rest evenly
aud eolidly upon the fioor at all times.

VEHICLE SPRING SEAT ATTACHMENT.
—dJohn W. Haney and William A. Owens, Garden
Valley, Texas. This improvement is designed to be
readily applied and afford a simple means of holding
spring seats perfectly steady without in the least inter-
fering with the action of the springs, such seats gen-
erally wearing out quickly because the bolts and springs
become displaced or broken by the lateral motion of the
seat. On the inner gides of the spring bars are keepers
through which slide vertically uprighte, and diagonal
braces extend from the uprights to the under side of the
seat, the braces moving through slots in the keepers
when the seat is moved vertically.

WAGON.—Paul H. Munroe, Plainfield,
Ill. The body of this wagon is mounted on crank
axles carried in the wheels, the cranks of the rear axle
teing connected directly with the wagon body by. gpiral
springs, a novel form of fifth wheel being mounted on
the forward axle and supporting the body, while spiral
springs are secured to the cranks of the forward axle
and to a frame on the fifth wheel. The spiral springs
are adjustably connected to the body, which has the
advantages of being low down and open at the gides, 8o
that the wagon may be easily loaded and unloaded.
The construction of the fifth wheel and the frame and
springs connected with it is designed keep the springs
always in a definite position in relation to the axle.

SLEIGH — Olaus A. Normann, St.
Oloff, Minn. The body of this eleigh has on its under
side a bolster to which the knees are pivoted, springs
being secured to the ends of the bolster and connect-
ed by cross bars secured to the body, while there are
rods secured to the runners and links pivoted to the
rods and springs, springs being also hinged to the
upper ends of the runners and to the forward part of
the body. This sleigh is designed to be cheaply built,
not to capsize easily, and to conform to the inequali-
ties of the road without jumping, while being so
flexible that it will ride very easily.

SIDE APRON FOR BUGGIES, ETC. —
Thomas H. Joyce, Bath Beach P. O. (Unionville), N.
Y. This is an apron designed to be attached to the
bows and seat of buggies and light vehicles, to pro-
tect the occupants, the aprons being so hung as to be
independent of the lap robe, etc., while being easily
moved out of the way.

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

NEW BOOKS AND PUBLICATIONS.

THE CENTENNIAL ANNIVERSARY OF THE
CITY OF GALLIPOLIS, O., October 16-
19, 1890. Columbus, O.: The -Ohio
Archaological and Historical Society.
Vol. II1. 1891. Pp. 326.

"The report of the recent centennial celebration of this
growing Western city is contained in this volume, the
third of the publications of the society named, and a
good testimonial to the good work which it does in re-
cording the early history of the State of Ohio.

CORNELL UNIVERSITY: HER GENERAL
AND TECHNICAL COURSES. By Frank
C. Perkins. New, York: John Wiley
& Sons, 53 East Tenth St. 1891. Pp.
77. Price $1.50.

By the liberal nse of very beautiful photogravures,
this little manual presents us with an excellent view of
life and work at Cornell Unuiversity. Itincludes views
and description of the prominent lecture rooms, la-
boratories, etc., with portraits of many of the pro-
fescors, instructors, and founders. A short description
accompanies each plate.

THE SEPARATE SYSTEM OF SEWERAGE :
ITs THEORY AND CONSTRUCTION.
By Cadey Staley and George S. Pier-
son. Second edition. Revised and
enlarged. New York : D. Van Nos-
trand. 1891. Pp. 281. Price $3.

The essence of the separate system of sewage is the
use of sewers for sewage only, except 8o far as the in-
troduction of a certain amount of roof or surface water
may appear desirable for flushing purposes. This work,
with its namerous tables, illustrations, rules of good
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practice and examplesof specifications,seems eminently
practical and well adapted for the practical engineer.
The financial question receives, too, ample treatment, it
being recognized that finance and good engineering are
very intimately related. The agitation for sewage sys-
tems is fast spreading among our smaller towns, hith-
erto deprived of such adjuncts to health and conveni-
ence. It is believed thatthis work is most timely, and
will prove of the greatest value.

ELECTRIC TOY MAKING FOR AMATEURS.
By T. O’Conor Sloane, Ph.D. New
York : Norman W. Henley & Co. Pp.
140. Price $1.

This is a little book designed to be very helpful to
the amateur in the line of experimentation and con-
struction, pointing out the best means and methods of
following out special ideas in many directions, and
showing the limitations within which electric toy mak-
ing is at present pursued. The book has chapters giv-
ing comprehensive and concise information upon bat-
teries, magnets, motorg, spark and induction coils, etc.
Among the toys epecially described are the electric
dancer, magnetic toys, the electric hammer, and elec-
tric insects. A very practical portion treats of electric
batteries from common materialg, and how to manage
them 8o as to secure good results.

PrACTICAL TYPEWRITING. By Bates
Torrey. New York : Fowler & Wells.
Pp. 156. 8vo. Price $1.

Thisis a book arranged for self-instruction, school
use, and lesgons by mail, containing also general advice,
typewriter expedients and inforiation relating to allied
subjects. The book is primarily devoted to a lucid
preeentation of the ** all finger ** method, which leads to
operation by touch. Many forms and examples are
given of reportorial, legal, business and figure work,
and there is a chapter on typewriting for the blind.

CATALOGUE oF THE T. H. CHUBB RoOD
Co. Post Mills, Vt. 1892. Pp. 93.
Price 25 cents.

This elegantly illustrated catalogue will, we believe,
be warmly welcomed by the world of fishers, The manu-
facture of the Chubb rods has already been treated of
in our columns. In the present catalogue not only rods
and the miscellaneous goods of the geutle art are de-
scribed, but eight colored plates of artificial flies give
a standard value, which it is unusual to find in cata-
logues. Nearly three hundred artificial flies are beauti-
fully portrayed in chromo-lithographs.

SCIENTIFIC AMERICAN
BUILDING EDITION.

FEBRUARY NUMBER.—(No. 76.)

TABLE OF CONTENTS.

1. Elegant plate in colors of a cottsge At Short Hills
N.J. Estimated cost, $5,000. Perspective elevay
tion, floor plans, etc.

2. Colored plate illustrating a cottage "at Great Dia-
mond Island, Me., erected at a cost of $900, com-
plete. Floor plans, elevations, etc.

A residence at Portland, Me. Cost, $11,000 complete
in every respect. Floor plans, perspective eleva-
tion, etc.

. The very attractive residence of E. T. Burrows, Esq.,
at Portland, Me. Cost, $9,500 complete. Per-
spective elevation, floor plans, etc.

A dwelling at . Augusta, Me., erected at a cost of
$3,200 complete. Floor plans and perspective
elevation.

A handsome dwelling at Carthage, Ill., designed in
thestyle of modern Romanesque. Cost, $8,000.
Perspective and fioor plans.

3.

'

bl

6.

-3

. A residence colonial in treatment and recently
erected at Belle Haven, Greenwich, Conn.,for Mr,
Chas. A. Moore, at a cost of $14,000 complete.
Two perspective elevations, floor plans, etc.

=)

. A colonial residence recently erected at Brookline,
Mass., at a cost of $18,000 complete, Wm. T.
Sears, architect, Boston, Mass. Perspective ele-
vation and floor plans.

An architect’s home, with sketches showing the
hall, drawing room, terrace, entrance front, din-
ing room, together ~with ground plan. A
thoroughly cozy, comfortable, and complete
dwelling.

10. Sketch for a suburban chapel. Submitted by O.

M. Hokansonin the St. Paul Architectural Sketch
Club competition.
11. View of the Washington Street tunnel at Chicago.

9.

12 Miscellaneaus contents: Architecture and poetry.—
Waterproof wall coatings.—Colored woods.—
The planning and construction of American frame
houses.—Church spires.—Ownership of plans.—
Simplicity in furnishing and decorating.-—Utility
and art. Improved door hanger, illustrated.—
The Madison Square Garden weather vane, the
huntress Diana, illustrated.—Schmidt’s window
frame, illustrated.—Sackett’s wall and ceiling
board.—An improved niitering mzchine, illus-
trated.—A combination foldiug bath tub, illus-
trated.—Japanese interiors.

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

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

MUNN & CO.. PUBLISHERs.
361 Broadway, New York:
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Wusiness and "Personal.

The charge for Insertion under this head is One Dollar a line.
Sfor each insertion ; about eight words to a line. Adver-
tisements must be received at publication o ffice as early as
Thursday morning to appear inthe following week’s issue.

FKor Sale—One Payne engine and boiler.
cut-off. In first class order. But little used.
Davis, Rochester, N. Y.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.
6 Spindle Turret Drill Presses. A.D. Quint, Hartford,Ct.
2d hand drills and shapers. Amer. Tool Co., Clev., O.
Mixing machinery. J. H. Day & Co., Cincinnati, Ohio.
For pile driving engines. J.S. Mundy, Newark, N. J.

Portable and Stationary Cylinder Boring machines.
Pedrick & Ayer, Philadelphia, Pa.

Wanted—Second-hand Woodward Pumps.
0, N. Y. City.
Wanted—2d hand Nash gas engine, 1 H. P. 2d hand Gap
lathe, small size. W. K. R., Drawer 442, N. O., La.

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

Screw machines, milling machines, and drill presses.
T'he Garvin Mach. Co., Laight and Canal Sts., New York.

Centrifugal Pumps. Capacity, 100 to 40,000 gals. per
minute. Allsizesin stock. Irvin Van Wie, Syracuse, N.Y.

Patent for sale or partner wanted. Leuzinger clothes
line pulley, patent, May 12, 1891. For description, see
page 99

Wanted—2 steam jacket kettles, 35 to 70 gallons each,
lower drain. G. W. Hoffman, 69 E. Wash. St., Indian-
apolis.

Guild & Garrison, Brooklyn, N. Y., manufacture steam
pumps, vacuum pumps, vacuum apparatus, air pumps,
acid blowers, filter press pumps, etc.

Split Pulleys at Low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker St., Philadelphia, Pa.

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

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

Magic Lanterns and Stereopticons of all prices. Views
illustrating every subject for public exhibitions, etc.
BF ™ A profitable business for a man with small capital.
Also lanterns for home amusement. 220 page catalogue
free. McAllister, Optician, 49 Nassau St., N. Y.

§3¥ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.

Automatic
W. P.

P. O. Box

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should
give date of paper and page or number of question.

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

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

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

price.

Minerals sent for examination should be distinctly
marked or labeled.

(4007) M. L. asks: 1. What is a good
charge for tin assays? A. Tin ore 5 grammes, potas-
sium cyanide in powder 25 grammes. Besides this the
crucible is lined with a layer of the cyanide, and the
charge is covered with the same. Fuse and keep fused
for 10 nunutes. The cyanide 18 one of the worst
poisons known, but this gives about the best results of
any of the fire assays. A non-poisonous charge is:
Tinore 5 grammes, charcoal 1 gramme (mized withthe
ore), 12°5 to 15 grammes black flux, 1 to 1°25 grammes
horax glass. Cover with salt and a small piece of coal.
Fuse three-quarters to one hour. 2. Is it possible for
mercury to soak through a copper plate in a mill soas
to ooze out in drops underneath ? A. Yes. 3. Why
are old plates so valuable? A. On account of the
precious metal they retain. 4. 1t is stated that horse
power will be furnished (or can be) over the distance
from the Niagara to Chicago for about half the cost of
steam power. Is this true? A. The exact proportion
cannot be given. The interest on the installation and
cost of maintenance will probably'make it imposegible. 5.
What size current is necessary and how is it used to
remove superfluous hair by electrolysis ? See our Sup-
PLEMENT, Nos. 176, 353, 834.

(4008) A. E. G. writes: In the SCIEN-
TIFIC AMERICAN for August 1, Professor Henry Row-
land is quoted as saying ‘‘the voltage of stroke of
lightning is roughly estimated at about 6,000,000,000
volts.” What is the aaper.ge of a stroke as nearly as
may be judged by a similar estimate ? A. Carl Hering,
in his ** Dynamo-Flectric Machines,” says that the E.
M. F. of lightni.gis 3.,5x,000 volts, and the current is
about 14,000,000 amperes. . The energy is estimated to
be equal te a 100 hore- j:uwer vngine working 10 hours,
2. Where can I lear:: the romc eol-fa notation or system
of writing mvsic? I would like to buy a book to learn
it from. A. In most schools where music is taught.
3. A: the ptent laws are now, can any one make a pat-
entec artic,? or machine, if they make it themeelves
and uee it e <clusively for their own benefit, without be-
cor:ing Nable for infringement ? A. No. 4. How is
the carbon deposited on carbon paper? A. It is ap-
plied with a brush or sponge, the carbon or other pig-
ment being mixed with glycerin or vaselin, with a mix-
rupe ‘of beeswax and oil or some similar medium, 5.
When a metailic spring is compressed it contains latent
eder:y, representing the power expended in compress-
mg it. If it is dissolved in acid while still in a com-
pressed state, what becomes of the iateni mechanical

epergy it contained ? A. The energy expended in com-
pression is given out in heat, which is dissipated.

(4009) L. M. C. asks (1) how to make a
storage battery suitable to run a 34 or 34 candle power
electric light in a necktie and small enough to carry in
a coat pocket ? If this subject has been di:-cussed in
any of your papers, will you please refer me to such ?
A. We expect to publish a description of a storage bat-
tery suited to your purpose at an early date. 2. What
is the fluid used in those ‘‘electric inhaler?’ bottles ?
Consist of asmall bottle with a screw top, and a piece
of copper separated from a piece of zinc by a strip of
flannel. The flnid completes it. When placed near the
nostrils a strange sensation is felt, extending to the back
of the head. A. Oil of mustard is the principal ingredi-
ent. 3. Is there any acidproof paste that can be mixed
like cement and will harden in a few minutes ? A. For
weak acids use oxide of zinc and a solution of chloride
of zinc. Chloride of zinc is poisonous,but the cement is
inert after hardening and washing. For strong acids
melt together pitch 1 part, resin 1 part, and plaster of
Paris 1 part; all the ingredients must be dry. 4. Will
you please tell me how to compute the quantity of wire
required to get the greatest magnetism out of a bar of
soft iron? A. For this information we refer you to
Sloane’s ** Arithmetic of Electricity,” $1, and Thomp-
son’s ** Electro-magnets,*” $6, by mail.

(4010) Subscriber wishes to know the
following: At his place of business there is a 20 horse
electric motor, 500 volts. The writer while thoughtlessly
adjusting brushes caught hold of all the lower brushes
and pressed them upward, this having the desired effect.
He also took hold of the upper set and was quickly
thrown backward. Now what amount of current
passed through me, the machine running a load of about
12 horse power? After catching hold of brushes [felt
nothing except the after effect, which was a slight
shaking of the hand and a slight soreness of finger
ends. A. Itis impossible to form any idea from the
data sent as to the amount of current passing through
your body, as it is wholly a question of resistance. The
condition of your hands may have been such ae to have
prevented anything more than a small fraction of the
current from passing through you. For instance your
hands may have been very dry or very oily. On the
other hand, your hands may have been moist and the
contact with the brushes good, in which case you
would have received the amount of current due to the
normal resistance of your body, which would have been
only a fraction of the output of the machine.

(4011) H. W. G. asks how to construct
a steel triangle to be used in lieu of a bell. I want it
with sides from 3 to 4 ft. long. Please state what kind
of steel to use? What shape, whethersquare or round ?
Proper form of construction, and should angles be
bent sharp or rounding? How should it be hung, and
with what should it be struck to obtain the best sound?
I am informed that to strike a bell with wrought iron
will ruin the bell. Is this true, and would the same
effect be produced upon a triangle by use of a similar
atriker? A. For a steel triangle with sides as stated,
use a square bar of tool steel one inch diameter and
from 10 to 12 feet long. Balance the bar in two loops
of strong twine about one-third of its length from each
end. Strike the bar between the end and one of the
strinfzs. Move both strings toward the center a little
at a time to get the toce that suits you, and when the
proper bearings are found, mark them with chalk and
bend to a triangle at the marked points with an easy
bend. A wrought iron hammer would not injure a trian-
gle more than a hammer of any other metal.

(4012) J. E. H. writes : I wish to make
a storage battery. Battery is to have 10 plates 6 inches
long and 8 inches wide; plates are to be of lead one-
twelfth inch thick markedin squares of one-eigzhth inch,
with holes punched at each corner of squares and cov-
ered with a coating of red lead paste made by mixing
red lead with diluted sulphuric acid. I[n what pro-
portions with water will I dilute the sulphuric acid ?
A. Use 1 'part of acid to 10 of water. 2. About how
much current will such a battery yield for three hours,
working constantly, after being charged ? A. About 20
amperes. 3. How many gravity batteries should I use
in forming the plates and afterward in charging the
battery? I only wish to use storage battery once in
two days. The zinc and copper of the primary battery
each has an active surface of about 18 square inches.
Sulphate of copper and sulphate of zinc are used in
charging the cells. A. The forming as well as the
charging may be done with four cells. The forming
however could be facilitated by tbhe use of four times
that number.

Replies to Enquiries,

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

(3889) Referring to Notes and Queries
No. 3889, C. E. H. has ro cause for alarm, as the milky
appearance in the water from his hot water boiler is
cauced by a foaming fromthe air it contains. This is
readily shown by drawing a tumblerful and holding it
up to the light, when it will be seen that the water clears
from the bottom, and what appear to the eye to be
white particles rises instead of falle.—W. G. BrLisH.—|It
is well known that the vesicles of air and steam rise in
theclearing of waterdrawn from the hot water faucet.
This does not account for the sediment that settles
from hot water drawn from a galvanized iron boiler.
This goes to the bottom every time.—FDp.]

C. A. G. asks for a black ink.—J. H. G. asks for an
acid-proof cement for nickel-plating tanks.--L. B. asks
for a receipt to give a stcel-blue on brass.—A. O. asks
for a receipt for fining wine.—T. T. M. asks how to
make and ink typewriter ribbons.—A. C. G. asks for
a cement or mucilage to stick labels to tin.—C. W. F
asks for a stain for Russian tan shoes.—G. E. P. asks
for a good bay rum and sea foam.—G. F. L. asks for
pastes for mounting photographs.—F. C. C. asks how
to make a dipping solution for silvering.

Answers to all of the above queries will be found in
the ** Scientific American Cyclopedia of Receipts, Notes
and Queries,"” to which our correspondents are referred.
The advertisement of this book is printed 1n another
colnmn. A new circular is now ready.,

INDEX OF INVENTIONS

For which Letters Patent ot the
United States were Granted

February 2, 1892.
AND EACH BEARING THAT DATE.

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

Adding and priuting machlne Mason & Shou 468,
Air brake, R. G. oates 6?' 467,921
Alr coollng a%paratus, 468 115
rm. urglar alarm,
Alummum‘ separating, C. S, Bradley..
Amalgamating sllver ores, A. Janm
Animal shears, C. & H. Burgon

Annunciator, ¢lectrical, W. E . 468,170
Ash pan and fender, extenslon, ’1‘ L. Jenki . 4674
Awning, W.N.Kennedy...........c....... . 468,277
Axle box, anti-friction, E. M. Briedwell.. 46

Axle col ars, device for cutting grooves i, H'

av
Basin, catch J. E. Shaple
Basins, seal trap for catch T, omhnson

Beams, bolster for, L. Duvlnage ,062
Bearing, ball, H. G. Yates........ 468,067
Bearmg, thrust W. H Hultgren ,043
Bed bot om, A H. Frost.. 054

Bed pan, W. Crandall
Bed, wardrobe J Teel.
Bedstead J. L. Poalk. .
Beer cooler, V. C.Trabold

Belt driving mechanism, T.J. Lumis.

Belt tlghtmlu%hase for machinery, J. 3. Wood.. . 468,010
Bicycle, G. A. Burwell................ ... 467,914
Bicycle shoe, M. S. Hess .
Billiard cushion, F. H. Bri, ... 468,076
Billiard tables, chalk holder for, W. Sherwood.... 468,
Binder, tem orary . Hunziker................ 468,1!
Bit. See Bridle bit.

Blinder, bridle, R. G.CALREr. .. .couvnerenirennnnn. 468,238

Block. See Engraving block.
Board. See Dry board. Game board.
Boats, footrest for row, J. J. Sherman.............
Boiler feeder, H. Rauser et a
Boilers, feed water mechanism for steam, S. S.
Flemmg
Book, record form, O. E. Naeg
Boot or shoe, C. A, Brown
Boot tree, G. H. Stephens
Bottle making machine, g!
Bottle sealm device, W. Pamte ... 468,
Box. xle box. 'Display boOx.
Box clampmg machine, A. A. Fuchs..
Box corners, machine for trimming,
Box covers, locking devlce for, F.
Box tenoning machine, C . Fuchs.
Boxes, former formaking, A. Folger
Bralding machlng G. McKi

ay
Locomotive ~driver

Brake. See Air brake.
brake.
Brake mechanism, automatic fluid pressure, W.
F.DEFOrest....cccoooiiiniieiiiennncncicecionnees 468,240
Brick kil G C Little........ . 467,981
Brick machine, J. C. Anderson . 468,059
Bridle and rel evable bit, safety, J. Atkinson . 468,299
Bridle bit, C. Smith................... . 468,309
Bronzin, maehl ‘W. B. Silverlock . 467,957
Broom holder, J. M Haige............. . 467,9
Brushes, dusters etc holderfor, W. F. Loan . 468,03
Buckle clip, C. Lo WIieAriChe ... eunrensneneeanins 468,

Bu%vy curta’ljrtxs. device for raising and lowering,

......................................... 467,966
Building foundation, J. E. Robinson.. . ,229
Buildings, construction of, R. Guastavlno ......... 468,296
Bulildings, constructing foundations for, J.
RODIDBOM. .. viiiiieiiiiiiitriiieeeeeensassmannes 468,228
urglar alarm, J. I. Covington. 467,922
But on, separable, C. E. Perg . 468,037
Cable grlp adjusting device, H. H. Lynch . 468,064
Cake tin tebbins...... . 468,073
Canopy i’rame, C. Williamy . 468,
Capodastro, Dahlman & Blomgren . 468,193
Car check, J. M. DeWitt.......... . 468
Car construction, H C Hodges . 468,176
Car coupling, W. P. Clark...... . 468,192
Car coupling, A. C. McCord (r) 11,
Car coupling, H. Sommerfeld.. :

Carctlzoupllngs, pin operating devi e‘for,

Car for use upon inclined railways, J. Me

Car seat, E. L. Bushnell

Car step and gate, combined, C. O. So

Cars, bolster attachment for log, E. H. Mum:

Carcbonated beverages, apparatus for making, H.
T BOBO00000O 0RO UBAO0D0

Carding engines, feed table for,

Carding machines, wool, D. Lamson

Carriage curtain fastener, E. 8. Richards.

Carrier. See Target trap carrier.

Cart, gar , W. Hu y

(,art road,

Case See Lock case Surgical instrument case.

ypewriter case.

Cash re ister G W E. Abmeyer

Caster, C. 8. Fleming....................

Caster. furniture Nlekel & Walnwrl ht

. 46819
. 467952

Casting iron pigs, ingots, etc., J. W. Cole.......... 468,292
Casting knitting machine cyllnders, mould for, J.

E. Gearhar . 468,111
Catamenlal sack J. Vernier. . 467,963
Caterer’s tray table, K. R. Pe . 468,038
Chair. See Perambulating chair.

Chairs, cribs, etc., fan attachment for, W. H

Swift . 468,090
Check hook, H. E. Kelley . 468,024
Chopper. See Cotton chopper.

hurn, A. Fay .. 468,013
Churn, A, V.Stewari............. . 468,158
Cluarcutter andl hter, F. Senff. . 468,287
Cinch, sling, D. O’Sullivan . 468,205
CI. amp See Tobacco box clamp.

Clip. See Buckle clip.

Clock, alarm, S. Normanvllle .. 468,256
Clover hullers, recleaner for, J. N. Kailor . 461,978
Coalauger post, M. MecNelly. 1y . 468,058
Collar pad, A. tt . 468,230
Concrete mixing machine, W. C. Barr.. .. 468,290
Concrete pipe, metal brace-framed 0. e

L B o0 00000000 C000a0500000Ra OO0 GO000000GBR00000 A
Concrete post, door step, table top, etc., O. A.

Stempel . 468,268
Condenser, surface, 'I‘ J. Rayner . 468,048
Conveyer, C. W. Hunt.................. . 468,109

Conveyer’ mechanism F. A. Lockwood
Cooler. See Beer coole!
Corn popper, G. Staley.

Cotton chopper, H. K. &

Couplmg See Car coupling. " Electric w
Thill coupling.

Cover fastener R.
Cultivator, J. F. Nelson.
Cultivator, S. Swanson.

Cultlvator. cotton, T. W,

Cup. See Heating cu'l;

Cupola furnace, C. Sahler...... 468,306
Curtainring, J. S. & G. Clayton 468,105
Cut-out, J. . Mur phy. 468,101
Cutter. See ngar cutter.

Damper, W. A. Ke

mper, W. A. & A. E. 'Kemp..
Decortlcatlng fibrous plants, machine for, Lauaux

endon . 468,249
Dehornlngl . 468,236
Dlspla{ box, B
Doorc oslng or checklng apparatus, Scl.\ubert & GTOT
Door secur'éi-' ‘C.F, Cardweli. 0 1010 -1 468,218

Doubling and winding device for domestlcuse, B

. 467,
Draught equalizer, E. T. Larte . 468,237
Draw shave, G. M. Conover.. . 468,239
Dredge, J. . Kuom ........ . 468,201
Dry board, C. A. Brown...... . 468,188
Drying klln 8. W. Peregrine. . 467,953
Dye, azo, C. ’Rudolph......... . 468,049
Dye, blue-red azo. . Ulrich 468,142
Electric current generators, rezulator for, ‘G.
Pfannkuche...........oooiveiiiiniieiieiiineinn... 468,

Electric currents, method of and means for lnter-
rupting, E. Th

Electric cut-out, A. L. Clough..

Electric elevator, H. W. Leonard.

Electric elevator, A. Neuburger..

Electric ll%ht tower,C. A. Beardsleyl.

Electric lights, devlce for raising an

suspended, S. M. Terry.............ocoeeee 5
Electric machine, dynamn. E. 'I‘homson
Electric motor, J. W. Darle

Flectric motor regulation, ¥, O. Bl 468,
Electric or cable roads, conduit for, C H. Bates.. 468,314
Electric signal system, H. F. Eaton, ig,lm
Electric switch, E. Thomson ,119
Electric switch, A. Wrnght 468,125
Electric wire connector, . 468,203
Electric wire coupling, "W B Latlard . 468,086
Flectrical distribution, system of, H. rd 408,099
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Electrical distribution, system of, E. Thomson....

468,122
Electrical distnh\mon, system of Thomson &

L b R SO ORO Do ROao0000BR0006000000000s 0000 468,123
Elevator. See Electric elevator,
Embossing machine, H. Zitzewitz................ ... 468,168
Engine. % Rotary engine.
Engraving block, Barker & Wirt............ 00000000 467,911
Envelope, E. Morgan.............. 5 00 9

Envelope machme, F. A. Jones..
Extension table, A. M. Holstein.
Eyeflasses. M.D. Hanwa
Jye etm machine, G Pﬂuege
Fabric. See Woven fabric.
F'are register, electric, W. H. Gilman
Farm gate, J. N. Morgan ..........
Feather tip or plume, E. W. Moc
'eed water heater, A. M. Rowe
Feed water heater, oil extracto
fler, combined, F. Bauer.

Feed water punﬂer. F. J. Hen
feeding cattle, enh for, E. G Hast i
ence, Marsh & P

rrule, rawhide, l" Latu
‘lbrous materlals, machine

]ter J.
“inger ring, J. H Flnk
1rearm breech-loading, O. W. Bergman.
Pire extinguisher, automatlc. 0. B. Hall..
Fishing reel, O. P. Ros
Fishing rods, slack llne attachment for, E. F.
Pflueger
Flax, etc., machine for hackli ng, J. Erskine.
Fly paper holder, H. R. Wend el
Frame. See Canopy frame. Purse frame.
Frames, device for securing covers to, H. Levy..
Furnace. See Cupola furnace.
Furnaces, superheating steam coil for smoke con-
suming, C. A. Tinkham
Furniture, D. W. Cannon
Gauge. See Surface gauge.
Game board, J. R. Harrison..
Game hoard E. L. Williams. .
Garbage receptacie, E. B. Merritt
Gas, aﬁparat lll(s for separating 011 and water trom,

Gas, apparatus for turning on and off and light-
, B. N. Dickerson, Jr.
Gas compressor, J. D. Ambrose..
Gas meter, J. B. Knickerbocker.
Gate. See Farm gate. Valve gate.
Glove, L. Frank
Glove fastening, J. S.
Grain binder, L. H. Grieser.......
Grain cleaner attachment H Brya
Grate, W. L. Carter..........oc.co.oeu.
Gravel screening machine, F. T.
Gravel washing and granm
Grinding machine, tool, E. 'ern.
Grip tester, pocket, C. W. McClure
Grits, etc., apparatus for purifying
H’aggenmacher
Guard. See Rallway ti
Gun lock, T. J. Lockwood.
Hammer, A. Chambers,
Hand press, domestic, J.
Hand rest, £. A. Castellaw.
Hand rest, E. E Frederick.........
Hanger. See Trol]e Wll'e hanger.
Harness, W. H.
Harrow, A. C. Wickham
Harvester knotter, E.

Hay cap, Henn & l*u

Hay raclr S. R. Carson ....................

Hay rake and loader, combined, P. Hope.

Heater. See Feed water heater.

Heating cup, A. Berger, et a

Heel nailing machine, H. A Wehster 279
Hinge, gate, G. Rohrbach..............cccuvevuienns 68,210
Holder. See Broom holder Fly paper holder.

ail holder.

Knitting machine web holder.
Pa.per holder. Telephone holder.
Hook. See Check hook. Whiffietree hook.
Horns, mouth piec e for reed, I. W. Pratt
Horseshoe, D’Amilly & Caillet.
Horseshoe, W. H. M
Hub, J. H. & E. 8. Coyle......
Hydrau'ic apparatus, J Weeks..
Ice cream freezer, C. L. Bellamy.
Ice cream freezer, J. C. Hoxie..
Impression roller, F, M. Moore.
Indicator, R. L. Ap
Insulating swwel
nsulator, C. T.
nvalid and center table, combined,
[0 (e 8060000nR0800009000000800000000000000000000 468,
Iron ore, composition of matter and process of
prepari comminuted, G. Conkling 468,219
Ironing machine, H. E. Smith 266, 468,267
Jroning table, B. F. Mellott.
Jigging machmeli R. Kenned

Joint. See Rail joint.
Joint and metallic eyllnder and producing the
same, Whitc & Bigelo

Kcy seat cutting machln Mort
Kiln. See Brick kiln. Drylng klln
Knitting and forming hose, F. W. Simons
Knitting machine, circular, Scott & William:
Knitting machine web holder, Paxton & O’Ne:!
Knitting machines, transfer device for, W. H.

Almy
Knitting stockings, W, Est

y (@) . 11,221
Lamp, incandescent electric, D. H. Piffard. ,982
Lamp, oil spray, A. ShedlocK................. 468,065
Lamp socket, incandescent, D. H. Pmard 467,983
Lamp socket incandescent, W. L. Silve; .. 467,958
Lamps, wick ralsmg mechanism for, W.A Hull'. 467’,9‘(5
Last, E. S. Mor 468,088
Last block fastener, E. S. Morton ,087
Latch, A. Didion...........cccuuuuues ,040
Lathe, engine, P & W. Shellenback........... 468,183
Lock. See Gun lock. Nut lock.
Lock case, L. Luger.......cccooiviereniennnnnans 0000000 468,017

uger.

Locomotive driver brake, J. K. Normand.
Locomotives, spark arrester for, C. Cooper.

m, F. J. Gallagher.
Lounge, fol ding or bed, '1‘. Q. Hall.
Lubricant, J. Ketchum
Lubricator, E. D. Bangs
Lubricator, F. Prinz.......
Mattress, spring, G. W. Murray
Measure, rotary, R. F. Gillin.............
Measurer and bagger, grain, G. Anderson.. .
Measuring instrument and current dlrectlon indi-
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cator, electrical, J. J. W00d.........cceeenuennns 468,020
Mechanical movement, S. B. Wortmann ........... 468,162
Meter. See Gas meter.

Milk aerator and cooler, combined, R. Wherry.... 467,965
Mill. See Saw mill.
Mineshafts, electric signal for, F. W. Bacomn..... 467,985

MoulMding articlesin sand, ‘machine for, J Forbes.

Motor. See Electric motor. Railway motor.
Spring motor. Water motor.

Mower, lawn, I'. T. Wood.. 468,075
Mowing machine, Rupert & 468,264
Musical instrument, H. S. Saroni.. 468,265
Musical lnstruments, cut-off valve 468,308
Nipple holding machine, L. J. Muudelm 468,304
Nose ringer, P. C. Goodrich 468,174
Nut lock, C. C. ‘Davison... 467,925
Nut lock B. Edgar . 468,315
Nut shearing and punching machine, J. Altmann. 467,908
0il can spout and stopper, J. C. & A. 8. Ley........ 468,152

Olls decolornzmg vegetable, Hartley & Blenkin-

Ore washers

¥
Overalls, G. £
Oxides of metals, apparatus for manufacturmg,

5 2 5 ¥ - h5000n00000000000000000000000000000 00 468,216
Pad. See Collar pad.
Padlock, R.J. MYers.......ccoeeeeenmeeceseenssoreen... 468,113
Pail, dlnner, H. B. Adams . 468,011
Pail holder, 0.J. Thomas ... 468,161
Painting machine, E. Armitage.............00000 00 468,145
Pan. See Ash pan. "Bed pan
Paperbag closing device, . O, Pai| r{ R Ran0000000000 468,257
Paper holder and cutter, roll G. M D. Manahan.. ,203

Pe Bs, maschl'ue for removing water hairs from,
Perambulating chair, stair climbing, J. B. Bray
Piano, A. H. Hastings...............
Pianos, music desk for, 1. P. Brown.
Pianos, music desk for, E. Peterson..
Pile armor or casing, Bedhu & Badgl
Pipe. See Concrete pipe. eet metal plpe.
Pipe under water, apparatus for laying iron, J .G.

468,
Planter, corn, J. P. Alinder. . 468,231
Planter, seed, A. J. Johnson . 468,
Planters, wheel for seed, W. . 468,186
Plastic materlal mnuldmg, H. B. Garrlgues . 468,
Pliers, compound F. Newitt. . 468,
Plow, W. A. Keabey........ .. 468,179
Plow, J. E. & E. M. Mitchel . 467,946
Plow, J. Oliver........... 468,026
Plow, gang, C. Anderson 468,021
Post. Coal auger po
Press. See Hand press. Telescopic press
Pressure regulator, J. B. Knickerbocker. . 468,007
Pressure regulator, fluid, I. Cumberbatch.. 468,129
Propeller for steam vessels, side, A. Coop 468,039
Pulley lines, rider for, D. S. Hayward 468,
Punching machine, R. H. Treland . 468,200

Purse frame, M, Koenig..,,.....,
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Railway, elecmc,uﬁ. 0 468163 MACHINERY

Railway motor, electric, H. M.
Railway stock guard, W. J. Bridges.
Railway switch, S. T Mock.
Railway switch, C. E. Nowlin
Railway switch'and sngna] inte;

ism,J. W. Thomas, Jr....... 468,160
leway time signal, E. Fontaine................... y&
Railway tunnel and const,ructmg the same, street,

'11‘ G. Grlbble...ci..].J ....... d fish plate joint for. 468,282
Rai ways combined chair and fish plate joint for, "

harton 8} 06805000 000660000006 00000 006 005G 468,162
Rake See Hay rake.
Reel. See Fishing reel.
Register. See Cash register. Fare register.
Regulator. See Pressure regulator.
Revolver, Foehl & Weeks . 468,243
Rifle smht R. W. Parker.. . 468,
Ring. See Curtain ring. Fmger ring.
Roller. See Impresmon roller
Roofer’s bending tool, W.L. & H. Heber]mg ... 468,01
Roofing, metal, L& H. Heberlmg . 468,015
Roofing plate, metal 'C. F. Bellino. . 4681
Rotary engine, G. H. Graham...... . 468,198
Safe, burglar proof M. Mosler (r). 11,219
Sash fastener, F. J. Rabbeth. B
Saw, crosscut, W. Ke ....... 468,150
Saw flling machme, . H. Diehl. ..
Sawmill attachment, Williams & \Iurray 468,215
Sawmill, band, C. J. Koefoed 68,

Saw gummer, J.W. Ram sey.
Saw teeth, holder for msernble G S Blac,
Scale for measuring grain rop, 5 Gladnsh. . 468,17,
Scale, wagon, Clawson & Wheeler. ... 467918

Seat. See Car seat. Vehicle seat.
Separator, F. H. Wheelan.............ceeiiieanne.. 468,066
Sewing machme, book, D. M. Smyth........ 468,117, 468.]18
Sew1ing machine work guldmg device, E. K, Mor-

L3 T e o000 nErEBOaa000G HORa0NSBa0G00000E g ,
Sewing machines, attachment holder for, T. S.

10 E:5 417 | D, 468,153
Shears. See Animal shears.
Shears, A. Prohaska...........cc.oiiiiiiiiieiiaiianane 468,201
Sheet metal P Ife' screw beaded, A. M. Southard.. 467, ;999
Shovel, AIMNIMET. ..o ceiver cessesnannnns 5 ,971
Sign, 1llummatmg, L. J. Webster.......... 00 © ,185
Signal. See Railway time signal.
Spring. See Vehicle spring.
Spring motor, C. C. Cordry 468,083
Stocking, W. Esty (r) 11,222
Stocking supporter, ,074
Stone working machme. Kavanagh 467,937
Stoves, furnaces, boilers, etc., natural gas burner

for heating, M. J. O’Reill . 468,155
Strainer, I'rue & Blanchard . 468,03
Stringed instrument, E. McN! . 468,114
Supporter. See Stocking supporte
Surtace gauge, J. Carr.............. . 468,093
Surgical instrument case, D. Kennedy, Jr . 468,224
Switch. See Electric swmch Railway switch.
Syringe, vaginal, W. H. Knap.............cccveuaees 468,151
Syringes, medicame nt rece pt.scle for hypodermic,

BRI T s o ResoRna HonHo00000 R OR b O aoAea ,001

Table. See Caterer’s tray table. Extensiontable.

Invalid and center table. lroning table.
Target trap carrier, A. H. Hebbard 17
Telephone holder, J. A. Christy....... 4
Telephone receiver, E. A. Grissinger
Telephones, cut-off for, E. Cann....... 468,281

Telescopic press horizontal, A A Diffey.

Thill coupling,

’I‘lcltxets, chec 3, etc device for holding and cut-
ing,

Tire for velocnpedes wheel, R. Scott

Tire, pneumatic, F

Tobacco box clamp, W. P. Wait ,272
Toy, spinning, F. W. L. Boldeck 468,233
Torpedo placer, S. D. Edgar... 467,926
Toy, R. B. Monroe............ 468,047
Toy gun, spring, P. W. Pratt.. 68,039
Toy, magnetic, G. A. Goodson... 468,274
Tramway, aerial, Prunetti & Avngnone . 468,
Trolley, conduit electrlc. M. Wheless . 468,166
Trolley wire hanger, C. T. Lee...... 467,940
Trombone, A. Mille............. 468,02:

'l‘rombone, slide, P. Robinson .
Truck and wire stretcher, combined, M. Schmltz 468,182
Truck, vehicle, D. L. B 5

'l‘rucks, side bearing for car, M. V. Mullen. . ,067
Turfing implement, H. T, Shipley................... 468,288
Turning, engraving, or planing tools, means tor
moving and guiding, G. M. Guerrant.. . 468,283
Typewriter case, G. F. Stlllman ......... .. 468,103
Typewntmg machine, D. C. Stover. . 468,139
Valve, F. J. Ferrell 5 168,242
Valve, D. R. McKlm 468,029
Valve, G. F. Pottle..... 468,305
Valve C. E. Van Auken. 468,143
Valve dev1ce and vessel 4“8
Valve for comp . 467,933
Valve gate, F. H. Richards .. 467,
Valve operating device .
Hultgren............. 468,044
Vehicle seat, shlftmg, 468,275
Vehicle sprmg. E. H. 468,234
Vehicle, two-wheeled dehver 467,912
Veneer cutting machine, W. ehrad er 468,307
Ventilating curtain fixture, J. Q. A. San 468,286
Vessels, draught indicator for, R. C. Pringle. 467,996
Vise, hand, F. J. Tomek............ .. 468,000
Wagon, dumping, A. E. Lawrence.. .. 467,939
Wagon, dumping, Stenback & Erickson .. 467,959
Wainscoting, K. Dieterich.. . 468,132
Washing machine, D. Davis. . 468,317
Washing machine, W. H. Mabee.. . 468,070
‘Watch cases, perpetual calendar for F W. Roe. . 468,263

Shendan 467‘ 998
. Wilbur 468, 124

Watch, stem winding and setting, T.
Water, etc., a;}faratus for heating, W.

Water motor, Beneck e ............ .068
‘Weighing ap%aratus, V. Hunt. ,108
Welding machine, T Rowland Jr. 009
Whiffletree hook, N.F. Reed.............ccc..coo..n 468,019
Winding and settmg mechanism, stem, R. E.
Morelan . 468,
Windmill, F C. Jacoby.......... . 467,976
Wire bendmg machine, G. Cooper 468,301
Wire tightener, J. L. Buckingham.. ,189
Woven fabric, tufted, A. Bollentin. ,051
Wrench, P. G. Douglas ...... 468,241
Wrench M. Horrlga ................. 68,177
Yarn wmdmg machines, yarn cleaning and fly col-
lecting device for, C. Hamig..........ccoouuen..n 68,055
Yeast or similar sut’)smnces, apparatus for the
production of, Jorgensen & Bergh.............. 7,993
DESIGNS.
Cuspidor, E. Gerard . 21,34
Glassware, ornamentatlon of, H. Siegel. . 21,333
Hat or cap, . Neugass. s . 21,325
Hosiery, I, Oliver. .... . 21,326
Sign, I. 8. Richardson. .. 21,33
Spoon, etc., O. Wettstein . 21,334
Stove, gas, L. Kahn. . 21,332
Table cover, E. Poole.. 21,329
Table cover or curmlu E. Poole. . 21,335
Tea or coffee pot, A. F. Jackson.. . 21,331
Type, font of, G. F. Giesecke.............c.c.vuu. . 21,330
TRADE MARKS.
Antiseptics and deodorants, fluid, O. A. Beck-
mann. ... 20,665
Atomlzers . 20,667
Boots and shoes, Wertheimer, Swarts & C 20,680
Canned oysters, fruits, and vegetables, H. J.
MCGTath....ocoiiiiiiiiiii ittt iiiiieaitanencanens 20,666
Chucks, Oneida Manufacturing Chuck Compauy . 20,679
Cough tablets, J. Casani...............cooeenen .. 2,676
Elastic endless sleeve bands, E. Ashworth.. .. 20,668
Gloves, kid and leather, Wertheimer & Co. 20,675
Lamps, Safety Car Heating and Luzhtlng Com- " 20678
Matches, E. Holmber: 5 .. 2,662
Oats or oatmeal, rol]ed H.R. Heath & Sons .. 20,669
Ointment, M. Wallace. . . 20,671
Oranges, R. S. Conover. . 2,673
Polishing paste, powder, and ‘cloths ‘and soaps for
metals, and jewelers’ soaps, Pyn-ka Syndicate. 20,674

Remedy for heart disease, rheumatism, and kin-
dred ailments, C. Gardner.............coeceen. ...
Scales, weighing, Jones of Binghamton.

Sha{t t:tmd pole’ couplings for vehicles, H. A.
u ens

'I‘rouser waistbands for, N. J. Schloss & Co. o
W hisky, Meyer Brothers Drug Company. ...........

A printed copy of the specification and drawin, of

ny patent in the foregoinf ist, or any patent in p
lssued since 1863, will be furnished from this office for
25 cents. In ordermg please state the name and number
of the patent desired, and remit to Munn & Co.,
Broadway, New York.

Canadian patents may now be obtained b%]the in-
ventors for any of the inventions named in the fore-
oing list, provided they are simple, at a cost of $40 each.
gﬂcomn.hcatedthe cost will be a little more. For_full
instructions address Munn & Co. Broadway, New
York. Other foreign patents may also be obtained.

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

ADAMANT ASTER
BEST PLASTERING MATERITAL KNOWN.
Noexperiment. Itssuccess has been phenomenal.

Thirty factories in this and other countries.
ADAMANT MFG. CO., SYRACUSE, N. Y.

MEMORY. BY J. O. HIRSCHFELDER.

An interesting review of the qualities of the memory,
nnd analysis of its operations. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT. No. 806. Price 10 cents.
To be had at this office and from all newsdealers.

CAPACITY 10,000 to 100,000 Per Day.

8 Different Sizes FULL FACTORY
5 OUTFITS.

SEND FOR CATALOGUE.
Cutting Tables, Pug Mills, Clay Crushers, Dry Pans, Re-Presses,
Winding Drums, Dump Cars, Drying Cars, Transfer Cars, Turn
Tables, Elevators, Screens, Shafting, Pulleys, Belting, Ete.

THE FREY, SHECKLER CO.BUCYRUS,O.
BUSINESS END OF THE AMERICAN

Newspaper. By A. H. Siegfried. An interesting paper
on the work of the publishers’ department of a news-
paper; circulation of American papers; methods of
printing, ete. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, Nos. 793 and 796. Price 10 cents
each. T'o be had at this office and from all news-
dealers.

Patent Foot Power Machmery
Complete Ouftfits. :

Wood or Metal workers without steam
power. can successfully comnpete with
the large shops, by using our New
LABOR SAVING Machinery
latest and most improved for practica
shop use, also for Industrial Schools,
Home Training, etc. Catalogue free.

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

U. S. INFALLIBLE METAL POLISH.
IN PASTE, LIQUID OR POWDER.

Invaiably gives unbounded satisfaction. Dealers and
Agents always find them quick sellers.

G. WM. HOFFMAN, Manu’fr,
No. 69 E. Washmgton Street, Indm.uapolis, Indmna

Improved Screw Cutting LATHES

Foot and Power.

Drill Presses, Shapers, Band, Circular, and Scroll Saws.
Machinists’ Tools and Supplies. Lathes on trial.
Catalogue mailed on application.

SEBASTIAN LATHE COMPANY,
44-46 Central Ave., Cincinnati, O.

RET SAW or wnuns

BRACKET

Planed Ready for Use. Books of Design.
¥~ Send stamp for catalogue. -«

CABINET WOODS AND VENEERS.
THE E. D. ALBRO CO,,

Eastern Branch, 200 Lewis 8t., New York, U. 8. A
H.T. Bartlett, Mg’r. F. W. Honerkamp, Ass’t Mgr.

Mills, Cincinnati, Ohio.

al'tly Invexﬁors.

ARCH 1st to OCTOBER 1st.
Sales of a patented specialty over
two millions. Manufactured on roy-

write us
RORA ADVERTISING CO.,
OSHOCTON, O.

FOR SALE.—Dynamo, 8 lights,

16 c. with lamps,
quite new. $60. Address A. Hill,

Meadvxlle, Penn.

GUITARS | MANDOLINS

he Marquette. The Lakeside,

Quarter-sawed Sycamore 37 50 | Variegated Birds-| EyeMaple 812
he Lakeside. The Arion.

Quarter-sawed Oak, - $9.00 [ Maple and M-Ahm."my - - 815
rion. e Arion.

- $11.00 | Same as preceeding, inlaid, $20

E Conservatory. Th conservatory.
Sohd osewood, $13.50 Sohd Bose\\ood .

Fully warranted and the best for the price the world aﬁords.
‘We manufacture all the component parts and are the largest
makers on the globe. 100,000 of our instruments now in use.
Sold by all Ieudlng dealers. Genuine have name burned on the
inside. [#~Takeno other., Illustrated pamphlet mailed free.

LYON & HEALY, 166 to 164 State St., Chicago.

The Ar
Sohd Mahogany,

ANDz3

S ScHooLS &PUBLIC |
UPUQQQJ ENTERTAINMENTS

STERE

LANTERN SLIDES COLORED & UNCOLORED

zi:‘;;zzE QUEEN &CO.

“=PHILA .PA =

The Best Foundation for Plaster
of any kind at same money.
Combines strength, warmth, dryness,
«Imn'nm(r, slnwbmnmgumelrudmn No
crackul awalls. Nails driven anywhere.
H. W, Jenkins, Williamsport, Pa.
Eutern Agency of the Byrkit-Hall Sheathing Lath Co

ELECTRIC POWER APPARATUS,

FOR EVERY VARIETY OF MECHANICAL WORK.

SAFE,

ESTIMATES FURNISHED.

SURE,

RELTABLE.

SEND FOR CATALOGUES,

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

Didyoueverreceive a letter? Youcan
receive our Roses the same way—by mail,
postpaid. The Californian or the Pennsyl-
vanian can alike enjoy the advantage of
dealing direct at the Rose headquarters of
the world. Success is universal with our

ROSE

ON THEIR
OWN ROOT

‘We desire the acquaintance of every
flower lover in America, and offer our Rose
Guide and Catalogue, free, by way of in-
troduction. It mirrors our immense stock,
and gives a quarter of a century’s special
flower experience for the asking only,
Other flowers also. No fancy prices.

The Guide withoutprice. Sendyouraddress.
THE DINGEE & CONARD CO.
Rose Growers & Seedsmen,WEST GROVE,PA.

E’;PERT Monﬂ_ MAKING, “tegusbed

'ER_SEYL, “P hicago Model Wor! s, Chlcago, m
Madison St. rite for catalogue of Model Supplies.

Factorg Space)

§W1th Power)

(For Large or Small Industries)

EOn Canal, River and two Railroads )

Write T'he Power Co., New Brunswick, N. J.)

per day, at

$5 $]5 home, selling

lIGHTHINO PLATER

nd plating jewelry

VELOCITY OF ICE BOATS. A COL-
lection of interesting letters to the editor of the SCIEN-
TIFIC AMERICAN on the question of the speed of ice
boats, demonstrating how and why it is that these craft
sail faster than the wind which propelsthem. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 214. Price 10 cents.
To be had at this office and from all newsdealers.

Shepard’s New $60 Screw-Cutting Foot Lathe

Foot and Power Lathes, Drill
Presses, Scroll Saw Attach-
ments, Chucks, Mandrgls, Twist
Drills, Dogs, Calipers, tC.

Lathes on trial. Lathes on
payment.

end for catalo ‘Eue of Outfits
for Amateurs or Artisans.
Address H. 1.. SHEPARD,

E
141 West 2d Street,
Cincinnati, Ohio.

Gap Lathe, $125.

W'NAUNHINCRUSTAHON PowDER
ER‘:UMFUUND FOR REMOVING
LERNSE W Boisers.

WILL SAVE {TS

ST IN FUEL AND REPAIRING
pEERLESS PISTON AND PACK‘NG

VALVE ROD

/ﬂA{-’NOL“/A]NTFR/GTIO TAL.

STMARYS ELECTRIC'DAMPER REG ULATOF?

.CWINANS 220 FREMONT ST.
San FRANGCISC O, CAL.

SMALL ELECTRIC MOTOR FOR AM-
ateurs,—By C. D. Parkhurst. Description {n detail of a
small and easily made motor powerful enough to drive
a ten or twelve inch brass fan and to give a good breeze.

With 15 figures drawn to a scale. Contained in_ScCIEN-

TIFIC AMKRICAN SUPPLEMENT, No. 767. Price 10
cents. To be had at this officeand from all newsdealers.

tableware, &c. Plates the
finest of ;ewel good as
new, on all kinds of metal
with gold, silver or nickel.
No experience. No capital.
Every house has goods need-
_ing plating. Wholesale to
[°F agents $5. Write for circu-

WO00D WORKING MACHINERY

For Veneer, Fruit Package and Barrel Works.
andle, Spoke and Turning Factories.
I. E. Merritt Mnchmer) Co., Lockport, N. Y.
Music and

SEND s, ot Bol, 2

Ww. STOBY. %Central St.,Boston, Mass

SMOKELESS GUNPOWDER.-AN IN-

teresting article by Hudson Maxim on the manufacture

and use of smokeless gunpowder. giving a sketch of its

history and the methods of producing it. Contained in

SCIENTIFIC AMERICAN SUPPLEMENT, No. 821. Price

ld() c«lents To be had at this office and from all news-
ealers,

for our llst of 19 Cata-
of

Hatch Chickens by Steam.
iMPROVED EXCELSIOR INCUBATUR

'Will do it, Thousands in successful oper-
ation. Simple, Perfect and Self-Regulating,
'Lowest-priced first-class Hatcher mde.

g‘:_" Guaranteed to hatch a larger percentage
of fertile eggs at less cost than any other.
Bend 6o, for Illus, oacﬁg GEV. H. STAHL, Quiney, Il

A NEW AND VALUABLE BOOK,

12,000 Receipts. 680 Pages.

'This splendid work contains a careful compila-
tion of the most useful Receipts and Replies given
in the Notes and Querics of correspondents as pub-
lished in the Scientitic American during the
past fifty years ; together with many valuable and
1m30rtant additions.

ver Twelve Thousand selected receipts
are here collected ; nearly every branch of the use-
ful arts being represented. It is by far the most
comprehensive volume of the kind ever plased be-
fore the public.

The work may be regarded as the product of the
studies and practicalexperience of theablest chem-
ists and workers in all parts of the world; the in-
formation given being of the highest value. ar-
ranged and condensed in concise form convenient
for ready use.

Almost every inquiry that can be thought of,
relating to formulee used in the various manufac-
turing industries, will here be found answered.

Instructions for working many different pro-
cesses in the arts are given.

It is impossible within the limits of a prospectus
to give more than an outline of a few features of
80 extensive a work.

Under the head of Paper we have nearlls]' 250 re-
ceipts, embracing how to make papier maché; how
to make paper water proof and firc proof; how to
make sandpaper, emery paper, tracing paper,
transfer paper, carbon paper, parchment paper,
colored papers, razor strop paper, paper for doing
up cutlery, silverware; how to make luminous
paSer photo raph papers, ete.

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

Under the head of Alloys over 00 receipts are
given, covering a vast amount of valuable infor-
mation.

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

How to make Rubber Stamps forms the subject
of a most valuable practical article, in which the
complete process is described in such clear and ex-
f)]]cit terms that any intelligent person may readily

earn the art.

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

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

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

nder the head of Cleansing over 500 recipes
are given, the scope being very broad, embracing
the removal of spots and stains from all sorts
of objects and materials, bleaching of fabrics,
cleaning furniture, clothing, glass, leather, metals,
and the restoration and preservation of all kinds
of objects and materials.

In Cosmetics and Perfumery some 500 receipts
are given.

Soaps have nearly 300 receipts.

Those who are engaged in any branch of industry
probably will find in this book much that is of
practical value in their respective callings.

Those who are in search ot independent business
or employment, relating to the home manufacture
of sample articles, will tind in it hundreds of most
excellent suggestions.

Price $5.

MUNN & CO. Publishers,

SCIENTIFIC AMERICAN OFFICE,
361 Broadway, New York.

SEWING MACHINE MOTOR FOR AMA-
teurs.—By C. D. Parkhurst. Description of a very sim-
ple and effectivc motor, with laminated armature, ot
sufficient power to actuate a gewing machine. With 11
engravings. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No.759. Price 10 cents. To be had at
this office and from all newsdealers.

A%EM;!' SN |

PER MONTH
Selling the
Inls a combmanon Bin, Sifter, Pan and Scoop,
Holds a fullsack of flour ands$iftsit the finest
ot}.ever saw, Every family wants one. Write quick

- GENERAL~° EXPERIMENTAL

MACHINE WORK . BEST FACILITIES IN CHICAGO.

NATIONAL MACHINE WORKS, 35 §° CANAL ST CHICAGO ILL.

RIFE’'S AUTOMATIC
pHYDRAULIC ENGINE QR RAM

SUPPLYING WATER FOR

{ Irrigation, Small Towns, Railroad Tanks,
Factories, Steam Mills, Dairies, Country
Residences, Stock Yards, ete. Automatic,
Efiicient, Durable, and
Imx'pe'nsi/ve. Send for

fully illus. catalogue.
I See fllustrated notice
in Sci. Am., p.5, July 5, 90.

Rife’s Hydraulic ~Engine
Mfg. Co., Roanoke, Va.

PORTER

AUTOMATIC ENGINE.
(CENTER CRANK)

{ ECONOMY PERFECT REGULATION OF SPEED

ABSENCE OF ALL PARTS

CONSTRUCYORS OF TANKS,STAND p

PORTSER I"\:AFSG CO. LimiTED.
UILDERS (- ~SYRACUSE N.Y.—

B Sor F AUTOMATIC AND PLAIN SLIDE VALVE ENGINES
DILERS AND STONE CRUSHERS

REQUIRING FREQUENT ATTENTION

SPECIFICATIONS SOLICITED ESTIMATES GIVEN

© 1892 SCIENTIFIC AMERICAN, INC.

lars and special terms, Manufactured only b;
BHERMAN & BUTLER, 26.28 W, Lake St. B 180’ Ciletgo,

A Great Advertising Medimm.

The Architects and Builders Edition
of the Scientific Ammeriocan,

(Established 1885.)

This superb architectural work has by far the largest
circulation of any periodical of its class; s di-
rectly into the hands of those 1who have the Ordemw M the
great butk of Buwilding Materials and Applian. .., -9
the Architects, Builders, Constructing and al’g)m
Engineers, Contmctors, and House Owners,

The Buildi Edition of the SCIENTIFIC AMERIpAN
18 unquestionally the very best advertising medium for
manufacturers and dealers in Building Materials, {ar-
penters’ Tools, Woodworking Machinery. Heating, Vien-
tilating, Plumbing and Sanitary Appllances. Roo
Architectural Wood and Metal Work, Builders’ H g
ware, Doors, Sash, Blinds, Paints, and in fact all gogds
which enter into or are used in the construction nd
maintenance of Buildings or works of any kind.

The rates for advertising are moderate. For te
address MUNN & CO. Publishers, 361 Broadway, N.
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Scientific

merican,

A New and Valuable American Book for Prospectors
wwd Miners.

JUST READY.

The Drospebans Field Book and Guids

Inthe Search for and the Eas Determination of Ores
and other Useful Minerals. By Prof. H. S. Osborn, LL
author of *“ A Practical Manual of Minerals, Mines, s.nd
Mining.” Illustrated by 44 engravings. 12mo, 175 pages.

Pll'il(‘t’ $1.50, by mail, free of postage to any address in the
world

CONTENTS.—Chapter 1. Preparatory Instructlon II.
Crystallography. III. Surveying. Analyses of
Ores, Wet Method, Dry Assay of Ores. V Special Mine-
ralogy Gold. VI. Plaunum e Silver. II Copper.
and How Measured by Ores. VIII. Lead 1X.
Zine, Iron. X. Mercury, Bismuth, Nlckel and Cobalt
XI1. Alvminum, Antimony Manwanese, and other Mine-
rals. XII. Precious Stones. Appendix, Correction of
W eights and Measures, Prospector’s Pointers, Index.

BY THE SAME AUTHOR.
Recently Published.

A PRACTICAL MANUAL OF MINERALS,
MINES, AND MINING.

Comprising suggestions astothe localities and associa«
tions of all the Useful Minerals; full descriptions of the
most_effective methods of both the qualitative and
quantitative analyses of each of these minerals, and

hints upon the various operations of mining, including
architecture and construction. By Prof. 'S. Osborn,
LL.D. Illustrated by 171 engravings. 8vo. 367 pages.

Pa)m' $4.50, by muily free of postage to any addressin the
aworld

&= Deserptive circulars giving the full tables of con-
;euta ?; the above books sent free to anyone who will send
s address.

8F~ A New List of Leading Books on Metal Mining,
Metallurgy, Mineralogy, Assaying, Chemical Analysis,
Geology, etc., sent free to any one, in any part of the world,
who will send his acderess.

§#F Our New and Revised Catalogue of Practical and
Scientific Books, 88 pages, 8ro, and our other Catalogues, the
whole covering e very branch ef Science applwd to the Arts,
sent free and free of postage to any ene in any part of the
werld who will furnish us with his address.

HENRY CAREY BAIRD & CO.
INDUSTRIAL PUBLISHERS.BOOKSELLERS & IMPORTERS
810 \annnt St., l’lllln(lelphin, Pn., U- S, A,

CUMMERS DRYER PULVERIZER&CALGINER.

CLAY FROM BANK,DRIED @ 5¢TS. PER TON.ALSOVERY
WET & PASTY MATERIALS -~ PHOSPHATE ROCK, GYPSUM &c.
CALCINED By New GHEAP PROCESS.PULVERIZER FoOR

FINEGRINDING OF PAINTS,PHOSPHATE ROCK

CEMENTS &C.— LARGE CAPAQITY,VERY DURABLE.

~SEPARATOR ‘HANDLES T0 80MESH & FINER. |0 T0 20
ONS PER HOUR WITH .P.

MANFC. FOR U.S.EXCLUSIVELV BY SOLD EXCLUSIVELY BY
FroNTicg [RoNWoRKs,OersoimMice.| F.D.CuMMER & SN Derroim Micw

ROPER’S
PRACTICAL

Handy DBooks.

BY STEPHEN ROPER, Engineer.

—_—

TITLES AND PRICES.

A Catechism of High Pressure or Non-Con-
densing Steam Englines. Revisedand enlarged.
$2.00
En€ineer’s Handy Book. Containing a full Ex-
planation of the Steam Engine Indicator, and its Use
and Advantages to Engineers and Steam Users, with
Formule for Estimating the Power of. all Classes of
Steam Engines. 690 pages..... ;....... eeeann .$3.50
Hand-Book of Land and Marine Engines.
Eighth edition. Revised, enlarged, and improved. Il-
lustrated.................. 00000 (000000000 0000CO000a0 $3.50

Hand-Book of Modern Steam Fire Engines,
including the Running, Care,and Management of Steam

Fire Engines and Fire Pumps........c.coceeeuu.ees $3.50
Hand-Book of the I.ocomotive. Thirteenth edi-
tion, revised. Illustrated... ....ceeveoeeeeeennnnnns 82.50

Instructions and Suggestions for Engineers
and Firemen who wish to procure a License, Certificate
or Permit to take charge of any Class of Steam Engines
or Boilers, Stationary, Locomotive, and Marine..$2.00

Quentions nnd Answers for Engineers, Fifth
edition 5

The Steam Boiler: Its Care and Management,
with Instructions for Increasing the Efficiency and Eco-
nomy and Insuring the Durability and Longevity of all
Classey of Steam Boilers, Stationary, Locomotive, Ma-
rine, and Portable. With Hints and Suggestions and
Advice to Engineers, Firemen, and Owners of Steam
BOMEIS. e eviut tiniiitiiiiteiiaeriimereneeannnness $2.00

The Young Engineer’s Own Book. Containing
an Explanation of the Principles and Theories on which
the Steam Engine as a Prime Mover is Based. With 106
illustrations.................. OO000aE0aa0AEIB00003000 %3.00

Use and Abuse of the Steam Boiler. Tenth
edition, revised............... CONa0C0000 [O— . V-N 111}

BF~ Descriptive Catalogues mailed free to any address.

These books embrace all branches of Steam Engineer-
ing. They are the only books of the kind ever pub-
lished in this country, and they are so plain that any
engineer or fireman can easily understand them.

FOR SALE BY ALL BOOKSELLERS.

EDW ARD MEEIXS,

PUBLISHER,
No. 1012 Walnut Street, Philadelphia, Pa.
TTHE MODERN 1CE YACHT. — BY

Geo. W.Polk. A new and valuable paper. containing
full hru(‘t‘cal ctirns and specifications for the con-
struc.ion ot the fastest and best kindsof Ice Yachts of

the latest, 'Bt approved forms. Illustrated with en-
goavings drawn to scale, showing tne form, position,
and ‘.rmngepwl\' ofall the parts. Contained In ScIEN-
TiF1¢-#% w3y AN “SUPPLEMENT, No. 624. Price 10

ceut & To be ued at this office and of all newsdealers.

p.n.'rou WATER MOTOR.

Unequaled for all light running ma-
chinery. Warranted to develo, a,g'
amount of power with one-
water required by any other. F‘vnd

_, of unquestioned superiority a:
ed on application. (&~ Send for
Circular. Address,

The Pelton Water Wheel Oo.,

wu M:dn Street, San Francisco, Cal., or 2358
Building, Liberty & West Sta., N- Y.

"’l ELLULOID

Contalns Latest Census of all Countries, New
vised to November,
topics; valuable Bibliog rapily ;s latest statistics and
graphy, Theology, Blogranhy, Education, etc.

Revised Edition of 1892.

--’--!Illll

m"'— ‘)mv"l— - "|-DWI‘YH1F\—TQ

SOLD FOR CASH OR ON EASY PAYMENTS. AGENTS

DODD, MEAD & COMPANY,

THE INTERNATIONAL CYCLOPZDIA

Just Out.

The BEST READY REFERENGE CYCLOP/DIA in the ENGLISH lANGlIAGE

State Maps made for this edition; all

s Ree
New Colored Plates ; thousands of Cross-References connectmg ollateral
&rogress in contemporaneous History, I’olitics, Geo-

rculars describing special features mailed free.
WANTED.
SUBSCRIPTION DEPARTMENT,

153 & 755 BROADWAY, NEW YORK.

STEEL TYPE FOR TYPEWRITERS

Stencils, Steel Stamps, Rubber and
Metal T'ype Wheels, Dies, etc.

Nodel and F.xpernnenml Work

Small Machinery, Novelties, etc., man-
ufactured by special contract.

New York Stencil Wks. 106 Nassau St., N.Y
EYESIGHT : ITS CARE DURING IN-

fancy and Youth. A valuable article by L. W. Fox,
M.D. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 822. Price 10 cents. To be had at this office
and from all newsdealers.

OIL WELL SUPPLY 00

91 & 92 WATER STREET,
Plttsburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WERERLLS
for either Gas, Oil, Water, or Mineral
Tests, Boilers, Engines, Pipe,
Cordage, Drilling Tools, etc.
Illustrated catalogue, price
lists and discount sheets
on request.

ARTESIAN

Wells, Oil and Gas Wells, drilled
by contract toany depth,from50
to feet. We also manufac-
ture and furnish everything re-
quired to drill and complete
same. Portable Horse Power
and Mounted Steam Drlllmg
Machines for 100 to 1,000 feet.
Write us stating exactly whatis
reqmred and send for illustrat-

ed catalo
PI}LRCE ARTESIAN & OIL Vg‘ﬁ}I‘L SUPPLY co.,
80 BEAVER STREET, NEW YORK.

ICE HOUSE AND REFRIGERATOR.

Directions and Dimensions for Construction, with one
illustration of cold house tor preserving fruit from
season to season. The air is kept dry and pure through-
out the year at a temperature ot from 34° to 36°. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
116. Price 10 cents. To be had at this office and from
all newsdealers.

BIRDSBORO, PA.. Builders of High Class
Steam Engines, Diamond Drills, Power and Hand

THE PENNA. DIAMOND DRILL & MFG. CO.

Cranes, and General Machinery.

COPPER

THE SAFEST.
RI0US MECHAN
BLE FOR ELECTRIGAL WORK. EUREKA TEMPERED COPPER CC.NORTH EAST PA.

0ST DURABLE & ECONOMIGAL METAL EVER OFFERED FOR VA
AL USES.HIGHEST ANTI-FRICTIONAL QUALITIES.INDISPENSI-}

For
Handling
Send for
Circulars.

| BORDEN, SELLECK & CO.,

HARRISON CONVEYOR'!

Grain, Coal, Sand, Clay,Tan Bark, Cinders, Ores, Seeds, &¢.

Sole
Manu’fers,

$ Chicago, lIL

Sizes One, Two,

Three, and Four Horse Power.
or Kerosene Oil fire, as ordered. No extra insurance re(imred on account of the oil fire.
Send for catalogue giving full particu

gmtuemesr oo ROCHESTER MACHINE TOOL WORKS. Brown's Race, ROCHESTER, N, Y.

After being on the Market Five Years

The ““ ACME ?? still Leads!

Arranged for either NATURAL GAS
ars and prices.

CLARICS

WOOL WASHERS,
WARP DYEING AND SIZING MACHINES,
PATENT RUBBI}B{R COVERED SQUEEZE

.S,

POWER WRII\(‘E{RS FOR (I’IOSIERY AND
DRYING AND VENTILATING FANS,

WOOL AND COTTON DRYERS, Etc.
Catalogues free.
GEO. P. ARK

Box L.

T
Ty

[T
uanmi

Windsor Locks, Conn.
WooDEN TANKR [Pusewords®

LARGE WATER TAN Cr;dbil\‘PLLﬁYEFSAYRDT:i &aLr

PLANS 2 9 A SPECIALTY (Yrr:r;v

SPECIFICATIONS F URNIS] 55 LUMBER.

PR FOUNDATIONS BTOWERS. CALDWELL&CO

N° 217 E.MAIN ST LomsvlLLE Ky.
SCIENTIFIC AMERICAN SUPPLE-
ENT. Any desired back number of the SCIENTIFIC
AMERICAN UPPLEMENT can be had at this office for
10 cents. Also to be had of newsdealers in all parts o:

the country.
er night. A
to ght and pro-
fitable busi-

ness. Mn"w Lanterns and Vlews of popular sub-
jects. Camlogue* on application. Part 1 Optical, 2
Mathematical, 3 Meteorological, 4 Magic I.anterns, etc.
L. MANASSE, 88 Madison Street, Chicago, Ill.

. (aralogie\
' FINE PRESS WORK
SPEQIAL‘rt

OuR_EBQCESSEs
MOSS TYPE ===
PHOTO ENGRAVING.
=== ZINC ETCHING

Ournew General Circular “8.A.,” showing s
of all our work, is now ready. Send stamp an
lars for estimates.

NEW CATALoc U
VALUABLE PAPERS

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
free of charge to any address.

MUNN & CO., 361 Brondway, New York.

imens
particu-

VOLNEY W. MASON & CO.,
FRICTION POLLEYS CLOTCHES and ELEVATORS

PROVIDENCE, R. I.

Van Duzen’a Pat. I.oose Pulley Oller

Highest Indorsements,
Enviable Reputation,
Scientific Pedigree.

A two years’ test by conservative
manufacturers ot national reputa-
tion has shown it to be the only per-
fect Lubricator for Loose Pulleys in
use. Prices very reasonable. Send
for our “ Catalogue Number 55.”

VAN DUZEN & TIFT, Cincinnati, O

Mackinists’ Tools of every description,
drop forged from bar steel,
corvect in design and unequaled in finish,

THE BILLINGS & SPENCER COMPANY,
HARTFORD, CONN.

STEVENS PATENT

IDEAL PENCIL DIVIDERS

No. 69. Sent by mail, postpaid.
3inCh ONlY.ceveeeeeenioeeiennnnsanaicccnns $1.75
Our goods excel, for neutness and fine fin.
ish, any other make.

Ideal and Leader S&rlng Calipers and Divie
ders, [deal Surface Gauges, Depth Gauges,

and Fine Machlmsts’ Tools.
0¥ Ilustrated catalogue free to all.

J. STEVENS ARMS_& TOOL CO.
P.0.Box 20, Chicopee Falls, Mass. ’

STORY OF THE UN1VERSE—BY DR.
William Huggins, D.C.L., L.L.D. Presidential address
before the British Association, Cardiff, 1891. A review
of the newer methods of astronomical research which
have led to the remarkable discoveries that have been
made within the last thirly years. With portrait of Dr.
Huggins. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 819. Price 10 cents. To be had at this
office and from all newsdealers.

BARNES' .
New Friction Disk Drill.
FOR LIGHT WORK.
Has these Great Advantages:

The speed can be instantly changed from 0 to 1600
without stoppi ‘eﬁ or shifting belts. Power applied
can be grad to drive, with equal safety, the
ama,lles'. or largest drills within its range—a won-
derful economy in time and great saving in drill
breakage. Send for catalogue.

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

BARCLAY ST. ZAPWONRK

GUM LAGQUERS - BRILLIA

l\gT AND DEAD B

© 1892 SCIENTIFIC AMERICAN, INC.

h class, heautifullgllustrated monthly magazine

ARPER’S, but devoted exclu-
It covers the entire field of

like T%E CENTURY and
sively to industrial affairs.
industry, and, besides nine special departments and a
monthly index to all that is valuable in technical litera-
ture, each number contains ten leading articles by dis-
tlngulshed authorities u Bon tO[ilcs that are uppermost
in public interest. *“ The Drexel Institute, Philadelphia,”
by Chauncey M. Depew, i8 the leading paper in the cur-
rent (February) number, and this is followed by thefirst
ot an elabomtely illustrated and exceedm%ly interesti ng

series entitled “ The Gold Fields of So Africa,” by
Gustave Hallé, EXM. “The Past Year in Mining,” by
Albert Wllllams, Jr., E.M., and *“Railroad Building in
”by Thos. L. Greene, are two papers of great i mterest
and paramount value just now; and others are “ Amer-
ican Su remac in Applied Mechanics,” by Prof. Cole-
man Sellers, E. he Gravity System ot Water Sup-
. ? “Who'is an Englneer?" “Suggestions in Aena]

ation,” and “ The Wind as a Factor in logy.”

ited with marked ability.”—Boston He:

“Studded with ideas of practical value.” Norfolk Vir-

R“ The contrlbutm-s are men of the highest rank. ”—S8t. Louis
L Unqueshonably the most elaborately illustrated engineer-
ing ;iournal that has yet e&peared on elther side of the Atlan-

tic.”” —Mechanical World
25 centa; $3.00 a year. [ews-stands, or by mail.
Mention this paper.

Send 10 cents for a sample copy.
Wm{ Bu&hq&
TS

At Ege g
- HARPER'’S
PERIODICALS

HARPER'S MAGAZINE, One Year - - $4.00
HARPER'S WEEKLY, One Year - - - - 4.00
HARPER'S BAZAR, One Year - - - - 4.00
HARPER'S YOUNG PEOPLE, One Year - 2.00

5= Postage free to all subscribers in the
Unilted States, Canada, and Mexico.

The volumes of the WEERLY and BA-
ZAR begin with the first numbers for
January, the volumes of the Youwa
PeEOPLE with the first number for No-
vember, and the volumes of the MAGA-
ZINE with the numbers for June and
December of each year.

Bookeellers and Postmasters usually
receive Subseriptions. Subscriptions sent
direct to the publishers should be accom-
panied by Post Office Money Order or
Draft. When no time is specified, sub-
seriptions will begin with the current
Number.

The MAGAZINE is an overflowing store of good litera-
ture and exquisite art—a delightful production deserv-
ing all the fame and all the material success which have
been won by it. he WEEKLY is a rarely illustrated
chronicle of the year’s events. There is no end of pleas-
ure and profit in its pages. . . . The BAZAR is arepo-
sitory of fashion, and a gallery of some of the finest
engravings of the time. . . . The YOUNG PEOPLE is
at reasure-house, fascinating to every boy and girl as
well as to plenty of persons older. A remarkable and
valuable, an mstructwe and delightful line of publica-
tions, indeed.—N. Y. Sun.

Address

HARPER & BROTHERS,

CHUCKS. '

Catalogue No. 12, ;ust issued
with over 4C new illustrations
sent free. Address

The Cushman Chuck Co., Hartford, Conn.

AL

AND FINE GRAY IRON ALSO STEEL
9 CASTINGS FROM SPEClAL ERNS

sDEVmA&co e APAN Nﬁ?
INVENT""‘S PI‘ﬂCIlEﬂllY DEVELOPED

LEHIGH AVE. &% AMERICAN ST. PHILA.
Drawings, Patt. eni erlmenta.l and Fine Ma~
chine Work of all kmds. *MILLIKEN & D’ AMOUR,
151-153 Cedar Street. near West Street New York.

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUPe
"LEMENT, 59. Price '0 cents. To be had.at this ottice
und of all newsdealers.

315
REGULAR\S
PRICE |90

AE
L

Capacity up to 200 tons per hour.

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

Builders of High Grade Mining
Machinery. Send for Catalogues.

GATES IRON WORKS,
30 C =o.(Clinton St., Chicago

136 C, Liberty Street, New York,
215 C, kranklin St., Boston, Mass

NESS & HEAD NOISES GURED

Peck’s Invisible Tubular Ear Cushions.

DEA heard Successful whenallremedlesfml SoldrREE

only by F. Hiscox, 8568 B’way, N.X. Write for book of proofs!
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Sreientific

Aumerican,

“Wovertisements.

Inside Page, each insertic.a - - 735 cents a line
Back Page, each insertion - - = - $1,00 a line

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertiseménts must be
received at Publication @ffice as early as Thursday
morning to appear in the following week’s issue.

STAR HACK SAWS.

All who use Star Hack Saws in hand frames know
their value. When run with power, that value is in-
creased _at least fivefold. Price of Power Machine,
825, It cuts up to five inches.
its cost in 25 days,
never fail to satisfy.

MILLERS FALLS Co,,
93 READE STREET, NEW YORK.

~ THE TRIPLE ACTING.
t POWER

mﬂﬂ%

INERY o8 —
£ 9 L
0 TONSD STD AES
Turet P2 gren cuT/N1 B NES

T Wwm. BARAGWANATH & SON
W.DIYISION ST.

THG ANERIGAN BELL TELEPHONE G0,

95 MILK ST., BOSTON, MASS.

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

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

In many shops it saves
They are fast coming into use, and

OILER FEED

46
SEND FOR CIRCULAR.

PATENT JACKET KETTLES

ain or Porcelain Lined.
Tested to 100 1b. pressure. Send ‘for Lists.

ARROWS.SAVERY CO.,
S. Front, & Reed Streets, Philadelphia. Pa. |

W.JOHNS

A&RESW&
STEAM PACKING

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

H. W. JOHNS MFG. CO., 87 Maiden Larne, N.Y,
LEARN WATCHMAKIN

of W. F. A. Woodcock, Wi-
nona, Minn. Write for terms

’ ELECTRIC LIGHT

L
FEY Gu GAN PUT T

‘1 F NOURSELF:
: Eﬁilgfi‘m:ﬁnecssmn n 1G] Ts RE STAND Rb
y A D uki

R'GES REAso‘NABLE
END FOR: PAMPHLE

MESS8RS. MUNN & CO,, in connectlon
with the publication of the SCIENTIFIC
AMERICAY, continue to examine improve-
ments, and ’to uct as Solicitors of Patents
for Inventors.

In this line of business they have had forty-fire umrs’
experience, and Nnow have umq:mlul fdcilities for the
preparation of Patent Drawings, Specifications, and the

rosecution of Applications for Patenm in the United

tates, Canada, and Foreign Countries. Messrs. Munn
& Co. also attend to the preparation of Caveats, Copy-
rights for Books, Labels, Reissues, Assignments, and
Reports on Infrmgemems of Patents. All business in-
trusted to them is done with special care and prompt-
ness, on very reasonable tesms.

A Dp: amlphlet sent free of charge, on applicatisn, con-
taining full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infrmgements
Assignments, Rejected Cases. Hints on the sale o
Patents, etc.

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

MUNN & CO.. =olicitors of Patents.
361 Broadway. New York.

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

King of Kameras.

%

The new model
attachment,

N
FK
EN

Asbury Barker (rictionless
Greatest range of automatic exposure ever attained.
No sticking on slow speeds.

Best combined tripod and hand camera ever made.
ship. Best Finish. Send for circulars.

THE EASTMAN COMPANY,

Folding Kodak, with glass plate
shutter.

Accurate, reliable.

Best workman-

RocHESTER, N. Y.

DEFIANCE MACHINE WORKS,
DEFIANCE, OHIO, U. S, A,
BUILDERS OF

WOOD-WORKING MACHINERY

FOR

Hub, Spoke, Wheel, Wagon, Carriage Bending,
Hoop,

Neck-
Yoke,

Complete
ut fits.

Send for
Catalngue.

AN
ORTL CLASGOWScoTLAND.

S g

MANUFACTORIES IN UNITED STATES,SCOTLAND FRANCE GERMANY & AnSTRiA.
Awarded the Grand Prize at late Paris Exposition.

THE REMINGTON

STANDARD

TYPEWRITER

Isto-day,as it
hasever been
t h e leading
Typewriter.
Carefully
tested im- -
prove m e nts Send for [llustrated Catalogue.,
are constantly added to this famous
machine.

TRY OUR PARAGON BRAND OF TYPEWRITER
RIBBONS.

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

EMERY
WHEEL

RIGLEY'S

DRESSER

$250 A

25
EACH CUTTERS 5cTs SEND FOR CIRCULARS.
SIZES (;o&!s' 3Rz§sEz'§F SHARPENING-1. cwiove ey

BT RO et PERVELTLY. g5 87571 AVE  GHIGAGO 1L

CONPTGMETER,

Figures any and all kinds of ex-

amples. Operated by keys.

Saves 60 per cent of time. In-

E sures accuracy, and relieves all

E mental strain. Why don’t you
get one?

i Send for circular.

" FELT & TARRANT MFG. CO.
52- 56 Illinois St., Chmago

‘‘Improvement the order of the age.”

THE SMITH PREMIER TYPEWRITER

Important Improvements.
11 the Essential Featuresgreatly perfected.
The Most Durable in Alignment.
Easiest Running and Most Silent.
All type cleaned in 10secondswithout soiling the hands.
The Smith Premier Typewriter Co., Syracuse, N, Y., U. S, A,
F Send for Catal ogue.

The Sehastian-May Co.

Improved Screw Cutting

bow &LATHES
Power

Drill Presses, Chucks, Drills, Dogs,
and Mschinists’ and Amateurs’
Outfits.  Lathes on trial. Cata=
logues mailed on application.

163 to 167 Highland Ave.,
SIDNEY, OHIO. ‘

DO USERE POWERT?
‘We can supply it with the

Motor of {he 19th Century

84 to 70 horse power.

i Cost about one cent an hour to

each indicated horse power.

“Inoavorth, not size, my valus les,”?

What others think of me is stated
in catalogue.

CHARTER GAS ENGINE CO.

VAN nunws?*ﬁﬁﬁﬁi;'

RUMPS ANY KIND OF LIQUID.

1oes not clog, freeze or get out of order.

Alwaysready.All brass. Every Pump
Guaranteed. 10 sizes. Capacity
100 to 10,000 gallons per
hour, Prices $7 and upwards.
For full information write to

The VAN DUZEN&TIFT CO.

(PUMP DEPARTMENT)
CINCINNATYIL, O,

NICKEL-IN-THE-SLOT MACHINES.

By W. L. Aughimbaugh, An interesting description of
the various coin-controlled apparatus now so common in
public places; with an explanation of their mechanism.
Illustrated with 14 figures. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 797 rice 10 cents.
To be had at this o fice and from all newsdealers.

ELECTRO VAPOR ENGINE.

GAS OR GASOLINE FOR FUEL.

NO BOILER. NO FIRE. NO DANGER.
NO ENGINEER.

Engine. operated by spark
from small battery.
You_turn the Switch,
Engine does the rest.
Regan Vnpor Statmnmy
Engines, 1to 12 H
Regan Vapor PumI)ln g En-
gines, 350 to 10,000 gallons ca-
pacity.

=——MANUFACTURED BY—

THOMAS KANE & CO.,

CHICAGO, ILL.
8F~Send stamp for catalogue ** V.

LUNKENHEIMER'S PATENTED LOOSE PULLEY OILERS,

backed by practicaltests,are acknow-
etifed thesimplest, 'most economical
efficient mlers "for loose pulleys.
Theyare ;;,rovided with aset screw to
regulate the feed, and guaranteed to
glve satisfaction. A trial will prove
heir superiority. Nonegenuine un-
less provldedwnhaset screw. Made
only by The Lunkesheimer Brass Mig. Go.
Cincinnati, O, U. S. A, and supplleci
by dealers. Send for catalogue and
discounts of improved steam specialties. [ Please
mention this paper.

INCANDESCENT AND

Canadian..... Edison Building, 77 Bay St., Toronto, Can.
Central... . 173 & 175 Adams St., Chicago, Ill
Bastern. ... " ‘Edison Buildi ing, Broad St. , New Yo

NewEngland................. .. 25 Otis St, Boston, \‘Iass

Mexican and South American Department
European Office

34 Victorla Street, Westminster, London, 8.

EDISON
GENERAL ELECTRIC CO.|

ARC LICHT PLANTS.

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

Pacific Coast .. Edison B’lding, 112 Bush 8t., 8. Fran,Cal
Pacific Northwest...Fleischner Building, Portland, Ore.
Rocky Mountain. ..Masonic Building, Denver, Colo.

Edison Bulldmg, Broad Street, New York.
W., England.

| FEBRUARY 13, 1892.
TG R AV ES

PASSENGER & FREIG ELEVATORS

.S .GRAVES & SON ROCH| ESTER NY. NEW YORK.BOSTON.STLOUIS.DETROIT.

- DTT[! "
/GAs AND GASOLING

ENGINES,
1-3tol00 horsepower
Canbe used incities
or in country inde-

E No Danger.
33,000 SOLD. No Engineer.

OTTO GAS ENGINE WORKS, PHILADELPHIA.

UTOMATIC
cuT orr ENGINE
ENGINE Co

ERIE PA.

BavLL A

MADE ONLY

THE BALL

ESTABLISHED 1846.
The Most Popular Scientific Paper in the World

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

This widely circulated and splendidly illustrated
paper i8 published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Mechinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of patents each week.

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

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

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

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

Scientitic Dmevican Supplemvent

This 18 a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewith in size,
every,number containirg sixteen arge pages tull of en-
gravings, many of which are taken from foreign papers
and accompanied with translated descriptions~ TRE
SCIENTIFIC AMERICAN SUPPLEMENT is published week-
ly, and includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Gecgraphy, Archaology, Astronomy Chemis<
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Engineering, Mining, Ship Building,
Marine Engineering, Photography, Technology, Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography, Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

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

Price for the 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 oneyearfor $7.00. Single copies,10 cents. Addreasand
remit by postal order, express money order, or check,

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

Building Edition,

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

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

The elegance and cheapness of this magnificent work
have won for it the Largest Circulation of any
Architectural publication in the world. Sold by all news-
dealers. $2.50 4 year. Remit to

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

GEAR CUTTING

Leland, Faulconer & Novton (,o..Detron Mich

PRINTING INI s

The SCIENTIFIC AMERICAN is printed with
ENEU JOHNSON & C0.'S INK, Tenth and l.or, burd

8ts.. Philadelphia, and 47 Rose St..opp. Duane. New'Yrk

Ipvestment vs. Sp

eculation.

“Dividend Paying lnvestments.”

lation.”

© 1892 SCIENTIFIC AMERICAN, INC.

It will pay you if you have any money to invest either iugp
or small sums, to send for pamphlet “Investment os. Specu-
Free to any one mentioning this paper.

—Taylor & Rathvon, Boston, New York or Denver.





