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IATTER AS A MODE OF MOTION.

It is a curious circumstance that while from the non-
scientific point of view the unpardonable fault of modern
science is its ‘materialistic tendency,” the actual drift of
scientific thought is toward eliminating from the scientific
idea of matter everything which answers to the popular
notion of it. Already science has permanently transferred
to the domain of motion all those possibilities of sensation,
such as light, heat, electricity, and so on, formerly defined
as imponderable matter: and latterly the indications have
been very clear that ponderable matter may sooner or later
share the same fate. . .

This comes out strongly in the discussion awakened by
Professor Crookes’ discoveries touching the behavior of mole-
cules in high vacua. As ourreaders are well aware, Pro-
fessor Crookes claims to have demonstrated an ultra-gaseous
or fourth state of matter, as unlike the other three recog-
nized states of matter as they are unlike each other. In an-
swer to a friendly challenge to make good his position, Pro-
fessor Crookes has reviewed (in a letter to the Secretary of
the Royal Society, to be found in full in the current issue of
the SCIENTIFIC AMERTICAN SUPPLEMENT) the accepted views
as to the constitution of solids, liquids, and gases, and has
added thereto a concise explanation of the ultra-gaseous
state and his reasons for holding it worthy of a class by
itself.

Stated with the utmost brevity, a"solid is an aggregation
of molecules held together by cohesion and oscillating about
fixed centers. The movements of the molecules are large in
comparison with their diameters, since the mass ‘“must be
able to bear a reduction of temperature of nearly 300° C. be-
fore the amplitude of the molecular excursion would van-
ish.” What would result from the arrest of molecular move-
ment and the actual contact of the molecules is beyond our
conception, all we know of matter being based wholly upon
our experience of molecular movements.

When the temperature of a solid is raised and the force of
cohesion so far overcome that the molecules lose their fixity
of position, the second or liquid state of matter obtains. A
further raising of the temperature brings the liquid at last
to a point at which cohesion ceases, the molecules fly apart
freely, and the third or gaseous state begins.. Under the re-
straining force of gravitation or the resistance of an inclos-
ing vessel, the molecules of a gas fly about in every con-
ceivable direction, with constant collisions with each other
and with the vessel’s sides. The gaseous state is thus pre-
eminently one dependent on molecular collisions, the mean
free path of the molecules, in other words, their flight be-
tween collisions, being small compared with the dimensions
of the inclosing vessel.

The fourth state of matter, according to Professor Crookes,
obtains when the gas has been so rarefied that the collisions
of the molecules are few compared with the misses, the free
path of the molecules being so long, on an average, that
each molecule is ullowed to obey its own motions or laws,
without interference from collisions with other molecules or
with the sides of the inclosing vessel. The same condition
prevails when the molecules of a denser gas are so mar-
shaled in their flight that their motion is rectilinear and no
collisions occur. Between the third and fourth states there
is nc sharp line of demarkation, any more than there is be-
tween the solid and liquid states, or the liquid and gaseous
states; they merge insensibly one into the other.

Thus starting from a possible, though in our present state
undemonstrable, condition of matter, in which the mole-
cules are motionless and in contact—a condition,we must re-
member, in which ¢ matter ” would in no way answer to the
definition of matter as discovered by our senses—we pass
on through stages of increasing molecular freedom and am-
plitude of motion, until we arrive at a stage of comparative
molecular independence and rectilinear flight, limited in our

316 experiments by the necessary walls of our vacuum apparatus.

\If we try to follow in imagination the free molecule in its
flight into unlimited space, it loses all known properties of
matter and becomes as if it were not. For what is a single
free molecule in space ? Is it solid, liquid, or gas ?

Professor Crookes answers: “ Solid it cannot be, because
the idea of solidity involves certain properties which are
absent in the isolated molecule. In fact, an isolated mole-
cule is an incoaceivable entity, whether we try, like New-
ton, to visualize it as a little hard spherical body, or, with
Boscovitch or Faraday, to regard it as a center of force, or
accept Sir Willlam Thomson’s vortex atom. But if the in-
dividual molecule is not solid, ¢ fortiori it cannot be re-
garded as a liquid or a gas, for these states are even more
due to intermolecular collisions than is the solid state. The
individual molecules, therefore, must be classed in a dis-
' tinct state or category.”

Further on Professor Crookes takes up again the con-
sideration of the molecule, and describes it as the only true
matter- *“ What we call matter is nothing more than the
effect upon our senses of the movements of molecule. The
space covered by the motion of molecules {from which we
+derive our idea of continuous matter] has no more right to
be called matter than the air traversed by a rifle bullet can
be called lead. From this point of view, then, matter is but
a mode of.motion; at the absolute zero of temperature the
}ntermo]ecul‘tr movement would stop, and, although some-
(thmg retaining the properties of inertia and weight would
remain, matter as we know it would cease to exist ”

Thus, whether we pursue our quest of the ultimate basis
of matter atomward or massward, we lose matter as a
reality the moment we eliminate molecular interaction; and
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molecular movement forms no part of the popular idea of
matter.
EXPLOSIVES,

Were the question suddenly proposed to any intelligent
person, ¢ What is an explosive? ” the chances that he would
give a correct answer are indeed small. Our first and usual
idea is that an explosive is something which will blow up,
making a big noise and doing more or less damage. Gene-
rally it is some solid or liquid capable of burning with great
rapidity and thus generating a large quantity of gas. Gun-
powdenis a familiar example; the niter furnishes oxygen to
burn the sulphur and charcoal, most of the products being
gaseous. Bunsen, who made some careful gquantitative ex-
periments upon the combustion of gunpowder, found that
1 gramme of sporting powder produced 193 c.c. of gas, while
Linck obtained 218 c.c. of gas from 1 gramme of war pow-
der, and as one gramme-of powder will occupy less than 1
c.c. of space, the increase of volume is very considerable.
But this is not all, for the temperatire at the time of explo-
sion is calculated to be about 3,000° C.; ahd gases double
their volume whenever the temperature is raised 273°.

Explosions are in but few cases due to the rapid combus-
tion of solids or liquids, but more frequently they consist in
the rapid combination of two gases, or of a vapor and a gas.
‘When pure hydrogen and oxygen are mixed in proportion of
two volumes of the former to one of the latter, a spark causes
them to unite with explosive violence, although the resulting
product, at 100° C., occupies but two-thirds as much space
of the mixed gases, and at ordinary temperatures it occupies
but 5545 as much space. The rapidity with which a flame
travels in such a mixture is not less than 100 feet per second.
The temperatureproduced is very high, and at this tempera-
ture, of course, the gases occupy a very large space.

Rapid combustion of solids in a fine state of division may
exhibit the usual phenomenon of an explosion, as has seve-
ral times occurred in flouring mills, or wherever dust mixed
with air basbeen ignited by a spark. Theexplosion of gaso-
lene and benzine is of the same nature. The vapor is the
substance in an extremely fine state of division and mixed
with the air; as in the case of oxygen and hydregen a union
of the two takes placée instantaneously througheut the mix-
ture.

Explosives are not always combustible substances, and
their explosion is not the result either directly or indirectly
of their rapid combustion. A good example of this class of
explosivesis foundin chloride of nitrogen. Neither of its con-
stituents will unite directly with oxygen,but they are wedded
to each other so slightly that each seems equally eager for
divorce on the slightest provocation. It is the dissociation
of this substance, which suddenly passes from the liquid
to the gaseous form, that renders it a dangerous explosive.
Many other nitrogen compounds behavein a similar manner;
such, for example, as the iodide nitrogen, formed when
iodine is washed with ammonia.

Then follow the nitro compounds, or nitrous ethers,
familiar among which are nitro-cellulose, nitro-glucose, nitro-
starch, and nitro-glycerine. These substances, which are so
readily formed by treating cotton, glucose, starch, or glyce-
rine with strong nitric acid, contain an atom of nitrogen
united with two of oxygen. This nitro group is a mis-
chievous partner, and is pretty sure to break up any stock
company that he gets into as a member. He is not satis-
fied to walk out peacefully, but like Goliath pullsthe whole
fabric down about his ears. Although nitro-glycerine re-
quires a high temperature to explode it, a very slight shock
or jar will set up decomposition. Nitro-cellulose, or gun-
cotton, on the other hand, burns quietly but rapidly. The
former produces a powerful effect when exploded without
confinement, as on the surface of a body; gun-cotton can
be exploded on the open hand without inconvenience.

Another nitro compound of some interest as an explosive
is pieric acid, a trinitro-phenol, formed by treating carbolic
acid with strong nitric acid. The nitro groups here, as in
nitro-benzol, seem to possess an entirely different position,
the result not being, as in nitro-cellulose, a nitrous ether.
The potassium and some other salts of this acid possess ex-
plosive properties.

Finally we have a class of bodies known as fulminates.
They have the same percentage composition as the harmless
cyanates and cyanurates, with which they are said to be
polymeric. They consist of a metal combined with carbon,
oxygen, and nitrogen in the proportion of their atomic
weights. Fulminating mercury was discovered by Howard
in 1800. It is made by dissolving 1 part of mercury in 12
of nitric acid (sp. gr. 1'8), and when cold it is mixed with
11 parts of 85 per cent alcohol, and the mixture heated ona
water bath. It must be removed from the fire as soon as it
begins to show turbidity, then left to cool, decanted, and
recrystallized from boiling water. It crystallizesin white
silky needles. It detonates with great violence when: for-
cibly struck, hence it is used in percussion caps, torpedoes,
and the like. Ten grains of this substance produces 4
cubic inches of permanent gases, but at the high tempera-
ture of explosion occupy far more space. The explosion is
so sudden as to be particularly dangerous when in large
masgses. Mixed with 80 per cent water it can be triturated
on 1 marple slab with a wooden pestle, but when dry must
be kept in small separate portions. One kilogramme (2-2 1b.)
of mercury will make enough fulminate to fill 57,600 gun
caps, but their preparation is not unattended with danger,

"Fulminating silver is made by the action of nitric acid and

alcohol on nitrate of silver.
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A substltute for fulminating mercury is employed in the
needle guns in Germany. It consists of a mixture of equal
parts of chlorate of potassium and sulphide of antimony.
Asboth of these substances are largely employed in medi-
cine it is highly desirable they should not be combined in
the same prescription. A mixture of sulphur and chlorate
of potassium wilf also explode by friction or percussion.
When a solution of sulphur in carbon disulphide is poured
upon finely divided chlorate the mixture will often explode
spontaneously when the solvent has evaporated, if not, the
touch of a feather is sufficient to produce a violent detona-
tion. Chlorate of potassium and red phosphorus form a safe
and powerful mixture for ignition by percussion, known as
Armstrong’s mixture.

In addition to the above explosives there are many com-
pounds known only in chemical laboratories, which, either
from their danger, uncertainty, or danger of preparation

_ have not been madc public.

From the above we see that an explosive may be a solid,
liquid, or gas, and its explosion may result elther from its
dissociation or combustion.

They may be divided according to their effects into slow
and rapid, although these terms are only relative. Gun-
powder burns so slowly as to be well adapted as propulsive
for projectiles, while nitro-glycerine decomposes so rapidly
as to be useful only for bursting and rending, and should
have well reserved for it the name of ‘‘rend rock.” Gun-
cotton has been used especially in the compressed form, for
artillery, and picrate powder was used in France as substi-
tute for gunpowder.

—— O ——
CURIOUS CAPILLARY PHENOMENA.

‘When a drop of water falls on a surface which does not
absorb it, it is well known that it assumes a special form—
that of a plano-convex lens. If above such a drop of water
there be suspended, by means of a thread having no twist in
it, a fine needle, the point of the latter, being repelled by the
edges or attracted by the center of the convexity, at length
remains stationary at the latter spot. There is, then, on the
surface of this convex drop a point where the forces of ten-
sion are in equilibrium. But the above mode of experiment-
ing is too imperfect to allow a serious study of the pheno-
menon, since the tension of the convex surface has to over-
come the weight of the needle in order to swerve it from the
vertical. M. Coutance, says the Revue Industrielle, has sug-
gested an ingenious method of surmounting the difficulty by
making the needle stationary and rendering the drop mov-
able. A small piece of glazed note-paper is floated on water,
and oun the surface of this is placed a large and very convex
drop of water. The paper, thus freighted, moves about
under the slightest infiuence. Pushed gently toward the
fixed point, it begins to move as soon as the latter touches
the edge of the drop, and the 1wo elements always arrange
themselves in such a way that the needle point occupies the
center of the convexity; thus proving the existence of a
center of equilibrium for the tensile forces of the liquid sur-
face. By means of this ingenious method of experimenting,
we are enabled to determine points of equilibrium in drops
of liquid having most varied outlines, but of a convex sur-
face. For instance, a curved liquid surface, having the out-
line of an isosceles triangle, will, when presented by itsapex,
so displace itself that the needle, on traversing it, stops ex-
actly at the center of gravity.

One of the most curious means of showing the equilibrium
of tensile forces in these variously shaped liquids with
curved surfaces is this: Draw a helicoidal figure on glazed
paper with a moistened pencil. This will represent the cir-
cumvolutions of the snail’s shell. Now carefully fill in the
figure with water so that its surface shall have a broadly
convex form. Then push the attenuated apex of the figure
toward the fixed needle. As soon as contact takes place,
leave the whole to itself. Then, all'at once, the paper will
be seen to gyrate, and the needle will traverse the whole
spiral and stop just before reaching the broad base of the
latter.

Here, then, we have the forces of tension of liquid sur-
faces shown by a physical phenomenon. The use of glazed
paper in these experiments is attended with some inconveni-
ence, because it absorbs water. It is better, therefore, to
use cork or wax. In all these movable convex surfaces, the
point of the fixed needle always locates itself at the exact
center of the figure. Suppose, for instance; a convex figure
having the outlines of France be made on the surface of the
paper or wax; when it is placed in contact with the needle
point, the latter will fix itself in the center of the country,
i. e., at a spot which would correspond to a point a little to
the east of Bourges. To determine the center of a country
by means of capillarity might, at first sight, seem an impos-
sibility; but, as will be seen, the question is capable of
being scientifically resolved. As to the practical applica-
tions of phenomena like these, it would be as yet difficult to
cite them; but it is certainly remarkable to see revealed to
our eyes, by means of these experiments, those forces whose
operation our intelligence alone is powerless to understand,
and whose. laws can now be studied, analyzed, and trans-
lated into algebraic language.

A Quick TRIP FROM GALVESTON.—The quickest recorded
passage from Galveston, Texas, to this port, was completed
July 6, by the steamship Rio Grande. Her actual running
time from Galveston bar to Upper Quarantine, New York
harbor, was 5 days 19 hours 20 minutes; distance, as shown
by the ship’s log, 1,935 nautical miles

I stantly pressed with the breast.

PANAMA HATS.

Now that the summer season is on us, it may not be unin-
teresting to the reader to learn something about the origin
and manufacture of Panama hats. -This is given by Dr
Seeman, in an interesting article on the vegetation of the
Isthmus of Panama, in the Journal of Botany. An indi-
genous production, he says, deserving of especial notice, is
the ““ Jipijapa”’ (Carludovica palmata, R. and P.), a palm-like
plant, of whose unexpanded leaves the far-famed ‘‘Panama
hats ” are plaited. This species of Carludovica is distin-
guished from all others by being terrestrial, never climb-
ing, and bearing fan-shaped leaves. The leaves are from
six to fourteen feet high, and their lamina about four feet
across. The spathe appears toward the end of the dry sea-

'son, in February and March. In the Isthmus the plant is

called ““Portorico,” and also ‘*Jipijapa,” but the latter ap-
pellation is the more common, and is diffused all along the
coast as far as Peru and Chili; while in Ecuador a whole
district derives its name from it. The plant is common in
Panama and Darien, especially in half shady places, but its
geographical range is by no means confined to them. It is
found all along the western shores of New Granada and
Ecuador; and has been found even at Salango, where, how-
ever, it seems to reach its most southern limit, thrus extend-
ing over twelve degrees of latitude from north to south.
The Jipijapa, or Panama hats, are principally manufactured
in Veraquas and Western Panama. Not all, however, known
in commerce by that name are plaited in the Isthmus; by
fara greater proportion being made in Manta, Monte Christi,
and other parts of Ecuador. The hats are worn almost in
the whole American continent and the West Indies, and
would probably be equally used in Europe did not their high
price (varying from $2 to §150) prevent their importation.
They are distinguished from all others by consisting only of
a single piece, and by their lightness and flexibility. They
may be rolled up and put into the pocket without injury.
In the rainy season they are apt to get black, but by wash-
ing with soap and water, besmearing them with lime juice,
or any other acid, and exposing them to the sun, their white-
ness is easily restored. So little is known about these hats,
that it may not be out of place to give an account of their
manufacture. The ‘straw’ (paja), previous to plaiting,
has to undergo several processes. The leaves are gathered
before they unfold, all their ribs and coarser veins removed,
and the rest, without being separated from the base of the
leaf, is reduced to shreds. After having been exposed to
the sun for a day, and tied into a knot, the straw is im-
mersed in boiling water until it becomes white. It is then
hung up in a shady place, and subsequently bleached for
two or three days. The straw is now ready for use, and in
this state sent to different places, especially to Peru, where
the Indians manufacture from it those beautiful cigar cases.
which sometimes bring as high as $30 each. The plaiting
of the hats is very troublesome. It commences at thecrown
and finishes-at the brim. The hats are made on a block,
which is placed upon the knees, and requires to be con-
According to their quality,
more or less time is occupied in their completion—the coarser
ones may be finished in two or three days, while the finest
may take as many months. The best times for plaiting are
the morning hours and the rainy season, when the air is
moist. In the middle of the day and in dry clear weather,
the straw is apt to break, and this, when the hat is finished,
is betrayed by knots, and much diminishes the value.
—_— ——er—————
THE PROTECTION OF WOODWORK,

It not unfrequently happens, when a frame structure is
hastily erected, and in our country they are always hastily
erected, especially bridges, that a good oil paint is properly
applied, and yet in a comparatively short time it begins to
peel off more or less completely, making it necessary to re-
paint them. What is still more unfortunate, some timber,
which has had a good coat of oil or tar paint that did not
peel off, begins to decay in a short time, so that the original
intention of the paint is not fulfilled, but, on the contrary,
the paint itself seems to hasten its destruction.

These and similar circumstances lead people to distrust
paint as a wood protector, and from different quarters we
hear the assertion that unpainted wood will last longer than
it would if painted.

This view,says Engineer Sauerwein, requires modification.
In judging this matter we must ask how long was it from
the time the wood was felled until it was painted, and was
it dry or not, for these unfortunate cases have only occurred
in wood which were painted too soon.

Itis well known that the sap of wood contains substances
like albumen, gelatine, gum, etc., which easily undergo de-
composition, and under certain circumstances, such as favor
fermentation, and in warm damp air, are able to destroy
very rapidly the stronger woody fibers. The more sap there
isin the wood, that is to say the greener it is, and the sooner
the evaporation of this sap is stopped by an airtight cover,
the quicker the fermentation will set in, and with it the de-
struction of the woody fiber.

These circumstances are correctly understood by practical
men, who prescribe that the timber be felled in winter, and
try to obtain a free circulation of air through the structure.

They think they avoid the disadvantages above mentioned
if they, further, demand ‘* seasoned wood,” because it is clear
that there is less danger of decomposition in such wood
than in fresh or green stuff. But here we at onee
stumble on this difficulty, namely, of determining what de-
gree of dryness in the wood to be tested seems most advan-
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tageous for its use, and the time required for thisis much
longer than generally supposed. The appearance of the
wood is very seldom a reliable guide, and people are accus-
tomed to think that the wood is much drier than it really 1s.
The comparatively important changes which the wood un.
dergoes during the first year from shrinkage enable us to
measure approximately the time necessary to destroy the
last evil effects of itsinterior life. Not until it has reached
this stage, which requires four to six years, unless artificial
seasoning is resorted to, is the timber benefited by covering
it with a protecting coat of paint. At this time the paint
must have a beneficial effect in protecting the wood, for it
prevents atmospheric moisture penetrating into the wood to
serve as a reagent to decompose the albumen, which is now
dried and coagulated as well as less abundant.

Owing to the vosition of the lumber yards and the urgency
for materials to build with it is seldom possible to obtain
well seasoned lumber and wood. Sauerwein, therefore, pro-
poses the following process:

The most rational and sensible process for large, heavy
timbers is the impregnation, asforrailroad ties, with chloride
of zinc under six to eight atmospheres of pressure, where
thiscan be done. (Fresh green wood is best for this.) No
arguments are nccessary in defense of the.value of this
method; it cannot be too strongly recommended, nor isthe
expense great—about $1 per cubic meter. When there is no
opportunity for impregnation the woddwork should be left
two ar four years unpainted.

In my experience, says Sauerwein, wood tar is better
than coal tar, because it penetrates into the wood more easily,
and, containing a larger amount of antiseptic substances, its
effect is more permanent. Although wood tar is consid-
erably dearer it is to be preferred. Its color being some-
what similar to wood color it can be used on small un-
important buildings. Its cost. is only one-fourth that of
oil paint and can be applied by a common workman.

Planed and worked surfaces should be merely oiled (three
times) not painted. Besideshaving a better appearance, this
oil varnish is necessary to prevent cracking and drawing of
thin parts like doors and windows. It does not mterfere
with the gradual drying out of the wood.

After the expiration of three to five years the oiling may
be replaced by a protecting coat of paint to prevent water
from penetrating into the wood work. It should be added
that it seems advantageous to mix about one part of elutri
ated chalk with three parts of the white lead which is used
with the special color for all oil paints. Thisseems to make
the paint adhere better to the wood, as shown by experience.
~ Without going into the subject of oil paints the author
cautions the public against the many new fangled and highly
extolled paints and substitutes. They are génerally much
dearer, he says, and at best are only equal to ordinary lin-
seed oil paint made with equal care from well selected pure
material. The chief effect of a good oil paint depends on
the purity of the materials used, especially of the oil and
white lead or zinc white, whether it is finely ground and
thoroughly mixed, and the paint carefully applied in good
weather.

—_— et er—
THE BARTHOLDI STATUE OF LIBERTY.

The completion of the subscription for the statue of Lib-
erty on Bedloe’s Island, New York harbor, was celebrated
by a grand banquet in Paris, July 7. M. Laboulaye pre-
sided. Among the principal guests were M. Ferdinand de
Lesseps; M. Lepére, late Minister of the Interior; General
Pittie, Chef de la Maison Militaire of President Grevy; Os-
car de Lafayette; Henri Martin, the historian; Victorien
Sardou; General Noyes; Consul General Walker; and M.
Bartholdi, the sculptor of the statue.

An address to the people of the United States—signed by
the French participants at the banquet, and indorsed by 181
towns, represented by votes of municipal councilors, forty
conseils-generaux, ten chambers of commerce of the most
important towns, and 100,000 subscribers—announces that
the statue will be finished in ‘1883, and erected on a monu-
mental pedestal on Bedloe’s Island. The preparation of a
suitable foundation devolves, we believe, upon the Ameri-
can public. It is to be hoped that there will be no delay in
completing the work. The placing and inauguration of the
statue may form an appropriate feature of our World’s Fair
celebration in 1883.

B>
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49th Exhibition of the American Institute.

The annual exhibition of the American Institute, of the
city of New York, will open September 15. The Board of
Managers announce a novel and very promising feature,
namely, an exhibition of the work of amateurs and appren-
tices in all branches of mechanical, industrial, and decora-
tive art. Such exhibits will be admitted frec of charge, and
premiums are offered for the best. - To pass upon exhibits
of this character the lnstitute proposes to add to the corps
of judges ladies who are proficient in art work, in which de-
partment are embraced sculpture, painting, drawing, bric-a-
brac, fancy work, embroidery, decorated china, wood ‘carv-
ing, sawing, and all other artistic handwork calculated to
adorn American homes.

—p—i—O
—p— 4

New CANAL 1IN CHILI.—The Chilian Times announces
the completion of the Canal de la Merced. ‘The canal " is
seventy-five miles long, and has been twenty-five years in
construction. It is considered one of the most important
works executed in Chili. 1t has cost about $400,000.
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MECHANICAL INVENTIONS.

An improved leather finishing machine has been patented
by Mr. Fred B. Batchelder, of East Boston, Mass. The ob-
ject of thisinvention is to furnish a machine for applying
blacking, paste, blood, stains, or other mixture or dressing
to surfaces of leather and other materials, in such a way
that the opposite surfaces may be kept practically clean.

A new and improved pitman rod for mowing machines,
so constructed that its bearings can be easily adjusted in
case they become worn out, has been patented by Mr. David
Horn, of Mohecanville, O. The invention consists in a pit-
man rod with a cireular beveled adjustable socket, into
which a beveled circular stud on the cutter head of the
mowing machine fits at one end, and a beveled aperture into
which a beveled sleeve or thimble mounted on a pin of the
pitman wheel passes at the other end.

Heretofore balance staffs for watches have been made in
one piece with the collet rigidly attached to the staff, and the
collet formed with a countersunk end for entering the bal-
ance wheel center, the parts being attached firmly by rivet-
ing down the countersunk end of the collet. With this con-
struction the work of replacing a broken staff with a new
one involves considerable labor and risk of injury to the bal-
ance wheel. Mr. George G. Bugbee, of Gonzales, Texas, has
invented a balance staff and wheel for watches, so construct-
ed that a broken staff. may be replaced with little labor and
expense, and without risk of injury to the wheel. The in-
vention consists, first, in attaching the collet permanently
to the balance wheel; and, second, in connecting the staff
thereto by a wedge or screw joint, by which the staff is
rendered adjustable, and may be readily removed.

il
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IMPROVED ROTARY PUMP.

The rotary pump herewith illustrated was designed with
a view to obtaining a pump for general use, simple, and
easily constructed, requiring the least amount of power to
operate it, and which should wear well and be easily and
quickly repaired. Thegeneral idea of a pump made in this
manner is not new. But in the manner of working the
floats a new feature is introduced, neither springs nor
cams being used to operate them. This action is accom-
plished by direct water pressure acting through passages or
ports, E F, in the face of the pump heads, as shown in dot-
ted lines in the sectional vigw.

"The pump consists of an outer case of two pieces
joined on a central line. The upper half is
bored cylindrically, having its center coinci-
dent with the center of the shaft, while the
lower or bed piece is bored from two centers
eccentric tc the shaft, forming a central cam
projection. As the centers are all on the
line of the junction of the two parts of the
casing, it will be seen that by bolting together
two corresponding parts of two pumps much
time and labor may be saved in boring out
the shells. The inside cylinder, A, fits accu-
rately between the two heads, and contains
in this case three slots for movable floats.
The heads are made ‘rights and lefts,” in
order to have the canals in their faces corre-
spond.

When the pump turns in the direction of
the arrow, then H is the inlet and G the out-
let, and the space in the cylinder on the out-
let side and passage, F', will be under pressure,
while none will exist in the inlet side nor in
the passage, F. The float, D, isready to go
out into position, and therefore pressure is
brought to bear on its inner end, through the
passage, E, which pushes it out. After pass-
ing the junction line of the two parts of the
casing the passage, F, is passed and the slot
remains full of water. When the float ar-
rives at the opposite side of the casing it is
relieved of lateral pressure. Then the water
in the slot empties itself through the passage,
E, while the pressure at G pushes in the
float. Three slots full of water are thus lost
every revolution, otherwise the pump may be
termed ‘‘ positive.”

The inventor claims that there is scarcely
any wear between floats and upper half of
shell, as there is nothing to push them out
after passing the horizontal central line; that
the pressure in the discharge side keeps the
floats clear from the cam at the bottom of the
cagsing. By adjustingthe areaof canals, E F,
by plugs or valves, nearly all wear may be
avoided on the cam. An adjustable piece
may be used to counteract wear at the lower
part of the casing. The passages in the heads
serve to lubricate ends of cylinder, A. In
large pumps for constant use, and sometimes
in thesmallersizes, the floats may be made of
wood—rock maple—which is said to last
several months under constant usage, and when worn the
floats are easily replaced. When wooden floats are used
the inventor places a small rubber cushion in the bottom of
each slot. This pump works lightly without jarring, and
will run in either direction.

Further information may be obtained by addressing the
inventor, E. B. Newcomb, Cumberland Mills, Me.
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~ IMPROVED PICTURE HANGER.

The engraving shows an improved hook to be fastened to
the wall, and a novel arrangement of the picture cord in re-
lation to the hook and to the frame to be suspended, which
admits of placing the frame at any desired angle by simply
moving it so that the cord slides through the screw eyes.
This arrangement is specially adapted to mirrors, as it ad-

MARSDEN’S PICTURE HANGER.

mits of adjusting them to such angles as are most agreeable
to the eye, according to the size, height, and distance of the
mirror from the user. .

This invention was recently patented by Mr. Mark W.
Marsden, of Connersvilleﬂ)a.

The Manufacture of Spools.

The prevalence of white birch along the St. Francis River
above Drummondville, Canada, has made that town an im-
portant center for the production of spools. When received
at the factories the wood is first sawed into strips about four
feet long, and from one inch to an inch and a half square,

according to the size of the spools to be made. The wood

men can turn out about one hundred and thirty gross per
day. The round blocks pass from them to the finishers,
who place them in machines which give them the shape of
spools, and make them quite smooth. The spools are thrown
loosely into a large cylinder, which revolves slowly, so that
the spools are polished by the constant rubbing upon each
other for some time. On being taken out of the cylinder,
they are placed in a hopper with an opening at the bottom,
through which they pass down a slide for inspection. Here
the inspector sits and watches closely to see that no imper-
fect spools are allowed to pass; and a very small knot or
scratch is sufficient to condemn them. They are packed in
large boxes, made the proper size, and no additional pack-
ing is needed. The packers receive one-quarter cent per
gross for packing, and a smart boy who is accustomed to
the work can pack about 200 gross per day. One proprie-
tor ships over 2,000,000 spools per month to England, and
another firm ships over 1,000,000 spools to Glasgow, Scot-

land.
B —

Paper from Bagasse. -

The conversion of bagasse into paper stock at home is at-
tracting considerableattention in Louisiana. Several parties
in the North and West have tested the fiber produced from
it by a new process, and speak of it as extremely promising.
The chief difficulty at present appéars to be in the bleach-
ing process; but that, it is thought, can easily be overcome
and the fiber made perfectly white. By converting the
bagasse into fiber on the plantations three-fourths of the
transportation charges will be saved. Louisiana produces
200,000 hogsheads of sugar a year; and the cane for each
hogshead will yield one ton of _paper fiber.

ENGINEERING INVENTIONS,

An improved process and apparatus for remelting soap,
has been patented by Messrs. William Cornwall, Jr., and
Aaron W. Cornwall, of Louisville, Ky. This invention re-
lates to an improved process of remelting scrap soap or
broken soap for the purpose of making it into soap of mar-
ketable form and quality. The process consists in subject-
ing the scrap or pieces of soap ‘to the action of dry super-
heatedsteam. The mass of scrap is agitated or stirred by
revolving arms, while the steam is allowed to enter it at the
bottom of the tank or vessel in which it is contained.

A sectional turbine water wheel, so constructed that the
sections may be easily put together and will be held firmly
in place, has been patented by Mr. William Sims, of Stay-
) ton, Oregon. The invention consists in con-
structing the sections with inner rims having
their ends rabbeted, inclined buckets, and
outer rims made thicker than the inner rims,
to give the inclined buckets a slight twist.

Messrs. John G. McAuley and William
West, of Denver, Col.,, have patented a de-
vice for feeding coal dust and other pulver-
ized fuel to smelting or other furnaces. It
is an improvement upon that form of feeder
in which a falling stream of the pulverized
fuel, fed by a spiral conveyer or otherwise,
is struck by a blast-of air, which at the same
time acts asa vehicle for the further trans
portation of the fuel to the fire chamber, and
supplies the necessary admixture of oxygen
for its combustion.

Mr. Gordon W. Hall, of Havana, N. Y.,
has invented a propeller having a hollow
portion arranged to turn in the dead water
under the stern of the boat and connected by
a pipe with a condenser.

Mr. John W. Kramer, of New York city,
has patented a portable turn-out or turn-
table for railways, especially street railways,
whereby cars may be shifted from one track
to another, or turned end for end, if neces-
sary,when obstructions occurin the line. The
invention consists in a frame fitted for being
pinned to the ground between the tracks and
carrying a pivoted section of rails, which
may be turned to coincide with either track
to receive the car, and then turned, as desired,
to shift the car to the other track.

Mr. George M. Fenley, of Medora, Ind.,
has invented an improved drift wheel for
preventing drifts, rafts, or logs from stowing
against bridges, piers, or docks. It consists
of a cylinder armored with spikes and verti-
cally pivoted in front of a pier, dock, or simi-
lar structure, so that when the drifts or float-
ing logs strikethis wheel theyrotate the same
and slide along.

Mr. Alonzo Jillson, of Racine, Wis., has

patented an improvement in traction engines.
The invention consists in combining sliding

NEWCOMB'S ROTARY PUMP.

is thoroughly dried, then roughly turned, cut into lengths
for spools, and bored.

The machines used for this purpose are revolving planers,
in the center of which is a revolving gimlet or bit, and im-
mediately to the right a small circular saw with a gauge set
to the proper size for the spools. The roughers receive one

and a half cents per gross for their work, and experienced
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journal boxes, slotted hangers, and adjusting
screws with a cross shaft and wheels, the ob-
ject being to readily throw the drive wheels
into or out of gear.

An improved car coupling has been patented by Mr. Syl-
vester F. Newland, of Waynesfield, O. This invention re-
lates to that class of couplers called *¢self-couplers;” and it
consists of a five-pronged spring-actuated coupling pin,
which is held and guided between two vertical standards
that are fixed on top of the draw head.

An improved hoof parer, patented by Mr. James York,
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of Coalesburg, Mo. Itconsistsin certain novel details of
construction, arrangement, and combination of a base and
standard, a leg rest, a clamping device, and means for operat-
ing the paring knife, whereby the operation of trimming and
paring the hoof is accomplished with economy of time and
labortothe workman andmoreeaseand comfort tothe animal.
—_— <t r—
AMATEUR MECHANICS.
LENS MAKING.

To make an ordinary lens requires a certain degree of
manipulative skill, but when compared with a fine job of
filing, fitting, or even turning, it is easy, and there isa charm
about making a nicely polished lens which is not found in
metal working. The tyroshould commence with small plano
and double convex lenses, which he may mount singly or in
pairs. After attaining a fair proficiency in making these he
may proceed to larger work, and afterward by coupling study
with practice he will be able to make fine work, such as the
achromatic objectives of microscopes and telescopes, eye-
pieces, lantern objectives, etc.

The first thing to be done in the way of the preparation
of tools for lens griading is to make gauges or patterns with
which to gauge the convexity of the grinding tools. These
may be made from pieces of sheet brass about one thirty-
second inch in thickness, the plates for gauges for convex
tools being chucked on a plane board secured to the face
plate of the lathe, and the circular aperture turned out. The
plate should be beveled each way from the aperture, forming
a knife edge, and it should be separated by a saw into two
or four parts, according to the size of the lenses to be ground,
as shown in Fig. 1. The radius of the circle so formed will
be approximately the focus of a double convex of this cur-
vature, and the diameter of the circle is approximately the
focus of a plano-convex lense of the same curvature.

Gauges for concave tools or concave lenses are made by
turning disks of brass with V-shaped edges, as shown in Fig.
2, and an instrument for shaping small concave grinding
tools is shown in Fig. 8. It consists of a sharpened steel
disk attached to or formed upon the end of a bar, and used
as ascraper for giving the final shape to the concave grind-
ing tools.

For grinding convex lenses it is well to have two concave
tools like that shown in Fig. 4. Thisaswell as other grind-
ing tools for small work should be made of brass. Drawn
brass is preferable, as it is usually better metal, and more
homogeneous than castings, and needs no external turning.

Having determined on the focus of the lens to be ground,
the brass is chucked in the lathe, and hollowed out as nearly
to the correct form as possible, the gauge shown in Fig. 2
being used from time to {ime to determine when the proper
concavity is reached. The grinding tool is finally scraped
with the cutter shown in Fig. 8. The counterpart of the
concave tool shown in Fig. 5 is now turned as nearly to the
gauge shown in Fig. 1 as possible, and is finally ground into
the concave tool with washed fiour emery and water.

A tool like that shown in Fig. 6 is necessary for finishing
smalllenses. It consists of a cylindrical piece
of brass, having a chamber turned in the end for
the reception of a mixture of pure hard beeswax
and fine rouge. This mixture should contain
sufficient rouge to make it rather hard, but not
so hard as not to yield under strong pressure.

The glass for small lenses may be clipped from
bits of plate(crown) glass and roughly shaped by
means of au ordinary pair of pliers. It may then
be cemented with pitch to the end of a round :
stick, as shown in Fig. 7. The glass is then
ground on a common grindstone until it approxi-
mates the required shape. It is then polished
with fine emery and water in one of the con-
cave brass tools until a truly spherical surface is
secured. Itisthen transferred to the other brass
tool, and ground with fine washed flour emery
until the surface is fine and entirely free from
scratches. During the grinding as well as polish-
ing the stick to which the glassis cemented must
be turned axially, and at the same time its outer
end must be moved about the prolongation of

is concaved to conform nearly to the periphery of the lens
and charged with emery and water. This toolis held against
the edge of the lens after the manner of turning. The lens
will soon assume a perfectly circular shape, and may be
readily reduced to any desired size.

In making concave lenses the convex tools will be used,
and the final finish will be given by a piece of silk cemented
to the tool with pitch and charged with rouge and water.

For grinding larger lenses of longer focus an attachment
like that shown in Fig. 10 will be required. It consists of a
wooden box supported by a curved arm inserted in the tool

Fig. 10.—LENS GRINDING ATTACHMENT FOR FOOT
LATHES,

rest support. A vertical journal box passes through the
bottom of the box, and contains a shaft having upon its up-
per end a socket for receiving the grinding tool, and on the
lower end a grooved wheel surrounded by a rubber fric-
tion band, which is revolved by contact with the face
plate of the lathe. The speed of the wheel relatively tothat
of the lathe may be varied by raising or lowering the shaft
by raising or lowering the box support in the tool port.

The glass to be ground is cemented to the face of a flanged
casting as shown in Fig. 9, and is held down to thegrinding
tool by the lever attached to the box. The tool for large
work may be made of cast iron. The center of the lens
should be eccentric to the center of the grinding tool, so that
the lens will be revolved on the face of the tool. The point

the axis of the grinding tool so as to present the
glass to every portion of the grinding tool as
nearly as possible.

The final polish is secured by pressing the
smoothed glass into.the wax in the end of the
tool shown in Fig. 6 asthetool is revolved, and
at the same time applying fine rouge and water
from time to time. 'When the polish is nearly
perfect the tool should beallowed to work nearly
dry.

For a plano-convex lens the plane surface of
the plate glass will answer very well for the
plane surface of the lens, and the glass will be
ground down as shown in Fig. 8. If the lens is
to be double convex the finished spherical sur-
face should be cemented to the end of the stick,
and the opposite side proceeded with as before
described. There are two methods of finishing

the edges of plano-convex lenses: first, by holding the plane v

surface in a concave tool charged with emery and water
until the edge is beveled to the required degree; and second,
by chucking the lens on the end of a spindle projecting from
the lathe mandrel, and centering it while the pitch or cement |
which holds it is still warm. Then a piece of brass, which

TOOLS FOR GRINDING SMALL LENSES.

projecting from the lever enters a small cavity in the center
of the casting, to which the lens is attached and insures an
equal distribution of pressure over the entire surface of the
lens.

Grmdlng and finishing a large lens is substantially the
same as in the case of the smaller ones, the only difference

© 1880 SCIENTIFIC AMERICAN, INC

being in the method of giving the final polish. In the case
of alarge lens, after the fine grinding, the tool is heated,
covered with a thin coating of pitch, and a piece of thin
broadcloth is pressed down on the pitch. This broadcloth
surface is charged with fine ronge and water, and the lensis
pressed down on it with considerable force as the tool is re-

.volved. The cloth should be worked rather dry, and so
-much so at the end of the process as to offer considerable re-

sistance to the rotation of the tool. M.

_——— e r-—
MISCELLANEOUS INVENTIONS,

Animprovement in casting chilled mould boards, patented
by Mr. Burnett B. Harris, of South Bend, Ind., consists in
the combination, with the lower part of the flask having an
opening in its bottom, of the chill having rabbeted edges
and the buttons, so that the chill will be beld securely in
place and allowed to expand and contract freely; also, in
the combination, with the chill and the mould board pat-
tern, of core cups having tapering holes, so that the pat-
terns can be removed without disturbing the bolt hole cores
or dies. The lower parts of the flasks have openings in
their sides, communicating with the connecting flues, so that
the chills of a series of flasks can allbe warmed at the same
time and by the same furnace.

Mr. Samuel M. Wright, of Wagoner’s Station, Ind., has
invented animproved rein holder which is simple and con-
venient. It consists of a curved rod provided with a heart-
shaped crutch at its upper end for receiving the reins.”
This rod is adjustably fastened in a frame attached to the
dashboard of a vehicle.

Mr. Henry W. Fuller, of Seneca, Kan., has patented a
reversible and double buckle having six bars, forming five
loops, and provided with two tongues set opposite each
other, but one pointing to the right, the other to the left,
each tongue having its respective tongue bar and tongfierest
bar.

An improved armature for electro-magnets has been pa-
tented by Mr. Peter Wagner, of New York city. The ob-
ject of this invention is to increase the surface of attraction
between the armature and the poles of the magnet, and thus
augment the power of the electro-magnet and increase the
length of the swing of the armature,

A combined forge and steam boiler has been patented by
Mr. David E. Engle, of Jacksonville (Wind Ridge P. O.),
Pa. The object of this invention is to utilize the heat de-
veloped in forge fires to generate steam fordriving a fan
blower and other machinery.

Mr. James A. Fancher, of West Granby, Conn., has in-
vented a velocipede, whose movements, it is claimed, can be
more easily and readily controlled than the movement of any
of the velocipedes in common use. The invention consists
in a peculiar combination of mechanical devices, which can-
not be clearly described without engravings.

Mr. John L. Sippy, of Venice, Ill., has invented a simply
constructed, light, and easily worked extension ladder, to
be used by carpenters, builders, firemen, and others who
often require a ready means of reachingan ele-
vated position.

An improvement in dumping wagons has
been patented by Mr. George B. Wiestling, of
Mont Alto, Pa. The object of this invention is
to furnish safety catches for dumping carts,
wagons, and other vehicles, so constructed as to
bold the loaded bodies of the vehicles from
dropping back should the hoisting mechanism
break. '

A miner’s l]amp so constructed as to conduct
the flame upward when moved forward, so that
it will give more light and also protect the top
of the lamp and the head of the miner from the
flame and heat, has been patented by Mr. Louis
Weihe, of Connellsville, Pa.

Mr. John Thompson, of Oakland, Md., has
patented a compact and convenient machine
adapted for the use of druggists in putting up
prescriptions in pill form of any usual size.

Mr. Joseph 8. Letourneau, of Tucker, Ill., has
patented a device for use in raising the boxes of
dumping wagons, whereby the power of the
team can be used for raising a loaded box to
dump it, and the labor and expense of shoveling
thereby saved. Thedeviceis especially intended
foruse by farmers, and with four wheeled wagons
the boxesof which are fitted for being raised at
the forward end bodily. The invention consists
in bars or rods recessed at one end for taking
over the wheel spokes and formed with shoul-
ders to take under the wagon box, so that when
said rods are applied tothe forward wheels and
box and the wagon backed the rods will rise and
lift the box. The inventor states that with this
device it is an easy matter to unload a wagon
load of fifty bushels of corn or sixty bushels of
oats in three minutes.

An improved blinder for bridles has been pa-
tented by Messrs. George A. Gregerson, of Ro-
chester, and Charles O. Weymouth, of Olmsted county,
Minn. The invention consists in the combination with the
blind plate, of metallic hinge plates for connecting the
blind with the head piece and the bit strap.

An improved nut lock, patented by Mr. William 8. Mit-
chell, of New Cumberland, Ohio, belongs to that class of
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mventions that have for their object the securing of nutson
ra;ilrbad tracks, bridges, machinery, etc. It consists of
hinged lock plates provided with teveled sockets to fit over
the nuts, the lock plates having their free ends locked
together by lock and key.

Mr. Emery O. Bicknell, of Boston, Mass., has patented
an envelope having bronze aniline lines arranged on the
outside of the flaps and a little back of the edges, the lines
being adapted to change color if the envelope istampered
with by the application of steam or moisture.

An improvement in churn powers has been patented by
Mr. George W. Sampson, of Tecumseh, Kan. This inven-
tion relates to that class of churns that are provided with
two dashers, seb. one above the other, and operating
with a reciprocating vertical motion.

An improved separator for the distillation of
whisky has been patented by Mr. Martin V. Mo-
narch, of Ownesborough, Ky. The inventor uti-
lizes the heat of the low wines or vapors thereof as
they pass to the condenser for heating the charge
for the still to nearly the boiling point, and at the
same time the escape of the alcoholic vapor
arising from the charger is prevented, and mealy or
improper substances are separated or eliminated
from the low wines.

An improved thill coupling, patented by Mr.

Frank P. Johnson, of Eyer’s Grove, Pa., consists in
a novel construction and arrangement of a spring
and a locking lever, and the combination thereof
with the thill iron and clip, whereby the coupling
and uncoupling of the thill and holding the same
securely in place are facilitated.

Mr. Sylvester W. Sheldon, of New York city,
has patented a device applicable to barrels of dif-
ferent sizes, for supporting them so that they may
be easily moved within fixed limits. It is designed
for the use of grocers, housekeepers, and others,
who are frequently obliged to remove barrels from
under shelves and to replace them. The invention
consists of two principal parts—a pivotal sipport
for one side of the barrel and a jointed roller sup-
port for the other side. The pivotal support has a
base plate containing a cavity for the reception of
a pivot, carrying at its upper end a curved plate
provided with two notched projections for receiv-
ing the chine of the barrel. The roller support is made in
two parts hinged logether to adapt it to barrels of different
sizes, and supported on rollers, one roller being pivoted in
each part.

Mr. Charles D. Hoffman, of Cairo, N. Y., has patented
an improvement in the class of washing machines in which
a suds box is mounted on rollers that run on horizontal rails
and is reciprocated by means of a crank and pivoted con-
necting rod.

A combined clothes rack and mantel, which is simple and
comnvenient, has been patented by Mr. Charles C.. Field, of
Crete, Neb. It consists in a hollow lintel having the front
side pivoted at its lower edge and the upper part solid, ard
provided with a series of radiating recesscs in front, in com-
bination with bars. ;

An improvement in stock cars which will permit the load-
ing of cars very rapidly, afford plenty of space for the ani-
mals, and permit their feeding conveniently, has been ‘pa-
tented by Mr. Edgar G. Frisbie, of Monroe, Mich. The
car is subdivided into several compartments hy a longitudi-
nal partition and several transverse hinged gates provided
with spring latches. It isprovided withtroughs partitioned
into two subdivisions, one for water, the other for feed.

Animprovement in the class of mortise and rim locks hav-
ing keyhole guards consisting of pivoted plates adapted to
swing over the keyhole and prevent the insertion
of picks on the outer side of the lock whenever a
key is inserted on the inner side, has been ‘patented
by Mr. Josiah H. Browne, of Salem, Mass. The
improvement consists in the construction and ar-
rangement of sliding guards and the devices which
co-operate with them, so that the movement of one
guard causes the opposite movement of the other.

An improved headlight case, patented by Mr. Ro-
bert C. Greenland, of Connellsville, Pa., consists,
principally, in a novel arrangement of oscillating
valves for securing a uniforin ventilation of the
case,also in arranging the door so as to obtain an
air-tight joint and a device for more securely fast-

ening the door; and in connecting the top of the case with {the direct current. The motion is quite rapid when the cur-

the dome by means of a double hinge, so as to permit the
top to be opened in two directions.

Mr. Heary R. Robbins, Md., of Baltimore, has patented a
novel form of press for forming a special construction of can-
head, which head is made in one piece, with a skirt or
flange at right angles to the main portion, and with a swell
or bulge at the corner.

Mr. John T. Hodge, of Carter’sdepot, Tenn., has invented
a convenient and simple device for containing and deliver-
ing groceries and other articles to scales to be weighed,
thereby avoiding the necessity of keeping such articles in
boxes and barrels under and about shop counters, and avoid-
ing also the inconvenience and labor of frequently handling
such boxes and barrels. The invention consists of a serics
of hoppers or equivalent receptacles placed on the floor of
the room above the shop counter, and of pipes or tubes lead-
ing from each one of said hoppers or receptacles down to

within a short distance of the counter, so that the scales can
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be placed under the mouths of these pipes to receive the
contents therefrom, the pipes being provided with gates or
slides to regulate the delivery of articles from them.

FONVIELLE & LONTIN’3 ELECTRICAL MOTOR.

This little apparatus, which was presented to the Acade-
mie des Sciences at its session of April 5, is composed of a
galvanometric helix (Fig. 1) in which there isa small soft
iron disk capable of revolving on its supporting pivot. If,
on arranging a horseshoe magnet over thisapparatus in such
a way that i‘s polar extremities are at the ends of the frame,
an induction current from a small induction coil be sent
tinto the wire of the helix, the disk begins to revolve rapidly

Fig. .—FONVIELLE & LONTIN’S ELECTRICAL ROTATOR.

-and in a perfectly definite direction, which is dependent on

the position of the poles of the magnet and on the direction
of the currents induced in the wire of the galvanometric
helix. When the magnet is crosswise, there is no longer any
rotation. The phenomenon has been explained very simply
by MM. Jamin and Du Moncel. As well known, the current
induced by breaking is always more powerful than that in-
duced by closing. The disk of soft iron polarized by the
outer magnet behaves like a magnetized needle placed in a
galvanometrichelix, and assumes its motion under the action
of a series of electrical impulses, the poles remaining fixed
in space, while the disk displaces itself by its rotation. The
current produced by closing the primary circuit of the in-
duction coil acts in a direction opposite to that produced by
opening, but as its intensity is much less, the disk moves
under the differential action of the two. Each current
induced by closing produces a new impulse on the disk,
since the poles are always in the prolongation of the fixed
maghnet.

The same rotatory motion is produced with the dérest cur-
rent of the battery interrupted with sufficient rapidity. In this
case the rotary speed is not so great, but this must be at-
tributed to the fact that the electrical impulses are not pro-
duced with sufficient rapidity, and that, moreover, the resist-

ance of the galvanometric helix is not so well adapted to

Fig. 2.—Arrangement of two rotators mounted in tension in the induced circnif

of a Ruhmkorff coil.

rent of the battery is sent and made to traverse the inductor
of the coil and the vibrator, for there is then produced a
series of impulses which are sufficiently rapid to communi-
cate a certain rotary speed to the disk. On arranging two
helixes (Fig. 2) in the circuit of the secondary wire of the
coil, a movable disk may be made to revolve in each helix;
but on removing the disk from one of the helixes thedisk in
the other takes an accelerated velocity. To explain this
phenomenon, which appears to have somewhat astonished
M. De Fonvielle, we have only to bear in mind the well-
known reactions of magnets and currents. The rotatory
motion is produced also with movable pieces of soft iron of
various shapes—needles, stars, whole disks, split or annular,
spiral bands, etc. On doing away with the fixed magnet the
phenomenon takes place under the action of terrestrial mag-
netism, although to a less degree. The fact that there is no
motion when the magnet is placed crosswise with the spirals
,of the galvanometer, proves the exactness of M. Jamin’s
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theory; for, in this case the disk in the interior of the gal-
vanometric helix forms, under the influence of the external
horseshoe magnet, a true magnetized bar placed crosswise
with the current, and consequently cannot assume any
motion under its action. MM. Lontin and De Fonvielle’s ap-
paratus constitutes a new and original form for demonstrat-
ing the laws which govern the action of magnets and cur-
rents, and, as such, will take its place in physical cabinets
alongside of analogous apparatus of Ritchie, Barlow, Fara-
day, etc.

JuLy 2
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Curious Intermittent Spring in Guatemala,

M. De Thiersant, Chargé d’Affaires of France in Guate-
mala, gives, in La Nature, the following account of
a phenomenon witnessed by him in the last named
country. Ataboutten milesfrom the capital, near
atown called Nejapa, on the lowest declivities of
the volcano of San Salvador, there is a spring
known in the country under the name of Rio Huido
(fleeting river), which, for a period of seven conse-
cutive years, furnishes enough water to form a true
river. The waters of this spring are crystalline and
wholesoine, and, it is said, are excellent for certain
diseases like leprosy, and for strengthening the sys-
tem when debilitated by the climate. Assoon as
the seven years are completed, these same waters
disappear at a certain definite hour, the spring ceases
to flow, and the river bed, becoming completely
dried, exhibits thereafter nothing but sand and dust.
The intermittent periods have been as follows:
From 1866 to 1873 the waters flowed; from 1873 to
1880 the spring ceased; and in the month of Janu-
ary of the present year, the spring began to flow
again. This phenomenon is doubtless not a new
one, and science has long ago explained it, but there
do not perhaps exist many springs the intermittent
period of which is so long and so regular as that of
the one at Nejapa.

— et
Hallucination of the Senses.
Professor Maudsley remarks, in a recent lecture,
that one striking feature observed by medical men
who have had cases of hallucination under their
charge is that the patients cannot be convinced that
the objects they see, the sounds they hear, and the

*smells they perceive, have no real existence, and that the

sensations they receive are the result of their excited nerves.
It frequently happens, too, that a person who suffers from
hallucination in respect of one sense has the others uraffect-
ed, and is, on all other matters, perfectly normal. Halluci-
nation may arise either from an idea on which the mind has
dwelt, appearing as something exterior, or from excitement
of the sensory ganglia. It is said that Newton, Hunter, and
some others of equal professional eminence, could, at will,
picture forms to themselves till they appeared to be reali-

| ties.

—— e ——
NEW INVENTIONS.

An improved wagon axle has been patented by Mr. John
B. Herman, of Blair, Nebraska. The object of this inven-
tion is to furnish wagons so constructed as to run easier
than when constructed in the usual way, and in which the
bearings can be kept oiled and the brake can be readily
applied.

An improvement in that class of vertically revolving wind-
wheels having radial feathering sails or vanes, which are
adjusted, according to the force of the wind acting on them,
by means of a lever or governor vane, has been patented by
Mr. Andrew D. Worman, of Frederick, Md.

An improved machine for packing meats into cans has
been patented by Mr. William Steuerwald, of
New York city. It isso constructed as to fill a
can at one descent of the follower. It consists
of a holder to receive the can, a top having a
tapering tube to enter the hole in the can, a ta-
pering hopper, and a contractible follower for
forcing the meat into the can at a single move-
ment.

Mr. John Law, of Lebanon, O., has patented
a simple device to serve both to support the sides
and back of the seat, and to hold the rails of a
shifting-top buggy or other vehicle.

An improved clothes-pounder has been patent-
ed by John W. Troeger, of Naperville, Il
This invention consists in an arrangement and combination
of an outer cone and a series of inner cones provided with
perforated coucave diaphragms, whereby several advantages
are obtained.

An improved bridle has been patented by Mr. John W.
Aiken, of Tennessee, Illinois. The object of this invention
is to lessen the amount of stock and labor required in mak-
ing bridles, and at the same time furnish bridles that are
neat in appearance, strong, and durable.

Mr. Robert E. Greenwell, of Osage Mission, Kan., has
patented improvements in railway joints of that form in
which a set of bolts project through the fish plates and have
ends slotted lengthwise to receive a key which is driven
in a plane parallel with the bolt, The invention consists
in comhining the fish plates, the slotted fish plate bolts, a
key, and an elongated gib behind the key, which gib passes
through two or more of the bolts and serves to tie them
together and prevent them from being bent by the entrance
of the key.
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THE WALL PAPER MANUEACTURE.

Among the many ways in which modern household deco-
ration has been developed, perhaps no one occupies a more
prominent positionthan the use of ready-made paper, instead
of paint or tapestry, to cover the walls. And this method
has become popular because of the degree of excellence
which has been attained by manufacturers of wall paper
within the memory of the present generation, the work now
done being such as is sought after in the adornment of the‘
most luxurious mansions 1n the world, while there is a great
deal, also, the cost of which is so low that the lowest paid
meéchanic can afford to frequently brighten and freshen the
walls of his living apartment therewith. A considerable |
manufacturing industry has, consequently, been developed |
for furnishing this one product, which affords no inconsid- .
erable market for the paper manufacturer, and the dealers .

proper, which is shown in theé large view in the center of
the page. For this purpose there are several large and
small machines, the largest standing about fourteen feet
high, and fitted to print twelve colors, but all working on
the same principle. Each of these machines has a large
drum in the middle, around which passes the paper, and,
set.at exactly the proper distances around its under side,
are small rollers on which are the designs to be printed, each
different color or shade being represented by a separate
roller. It would hardly be proper to call these rollers ordrums
impression cylinders,in the sense in which printers use that
term, for they bear very gently on the paper. Thelarge drum
is covered witha thick band of rubber, and is so light that
'it can easily be lifted away from therollerscarrying the de-
sign, as is always done in getting the press ready for work.
"It is, of course, absolutely necessary that the different colors

should each come in their proper place, and so the small de-

takes one of these cylinders and drives, in the line of the
outline, little strips or pieces of brass, or it may be bits of
brass wire, if a row of dots is wanted, or brass otherwise
shaped to make a variety of small figures. A wire-drawing
machine, with an assortment of dies, is kept to make many
of the shapes wanted. When a large place is to be filled in
to be printed in one color of which this brass work may
form the outline, as a leaf, the center of a flower, etc., this
space is filled with felt, firmly packed in. This brass and
felt work, giving a perfect engraving on the circumference
of the cylinder of all there is of one color to be worked in a
pattern, stands up nearly a quarter of an inch from the
wood ; but that its surface may be entirely even and true,
the face of the brass work is turned down under a file, and
the whole is finally finished under an emery wheel.
Notwithstanding that, in nearly all of the operations of
this establishment, the machinery works almost automati-

in colors, gums, and varnishes, besides giving employment to sign rollers are all run by one large cog wheel, into which cally, the firm employ during the busy months about 200

a large number of operatives. The illustrations on our first
page this week give views of some of the leading operatlons‘
inthe conduct of this department of manufacture, as carried
on by one of the leading houses in that line, Messrs.
Christy, Shepherd & Garrett, at their large factory in West
Twenty-third street, New York city.
~ Those who are in any way familiar with the art of print-
ing will probably suppose that there is, from the start, some
similarity between the processes of making letter-press work ;
and the methods employed in producing the many-figured
patterns which we find in wa!l paper. Onedoes suggestthe
other throughout, but the means used and the mechanical
part of the work are as different as the products. Wall |
papers are printed in water colors almost exclusively; very
heavy pigments are used and stout bodies made, which re-
quire a great deal of time to dry, and these conditions also
modify the character and substance of the type or blocks
from which impressions are to be taken as well as the man-
ner of taking them.

The * color mixing,” an illustration of the department for
which may be seen to the left hand at the bottom of the
page, is one of the most important, as well as one of the most
difficult branches of the business, where an extensive variety
of fine wall paper is to be made. Besides thelargeroom here
shown for this purpose the firm have a special chemical de-
partment in an adjoining building at the rear, where they
manufacture some of theirowncolors. Inthe mixing room,
however, there may be found nearly every variety of earthy
coloring matters,such as raw and burnt umber, sienna, etc.,
besides a good collection of mineial and vegetable colors,
with an extensive assortment of gums and varnishes and
the different kinds of clay which form the staple for making
the body and carrying the color in every description of wall
paper printing. The clay used comes principally from South
Carolina and New Jersey. Both kinds arevery nearly white,
and readily divide into a fine powder, but the New Jersey
clay has sufficient alum to render it best fitted for the second
grounding in preparing the paper for ‘‘satining” or gloss-
ing. A large building-in the rear is used for storing the
clay, and a railway runs thence under the floor of the
mixing room, 500 tons a year being about the amount of clay
used here. The mixing of the colors is effected in large cir-
cular vats, in which arms operated from a shaft overhead are
kept constantly revolving. From these vats the color is
drawn off as wanted and transferred by a railway which
runs through the room to an elevator leading to the various
printing departments on the floors above.

On the basement floor, where the color mixing is carried
on, is also the room for the reception of printing paper,
which comes in rolls weighing about one hundred pounds
each, and of just the regular width for wall paper, except
such as is required for window shades, which is as much
wider as may be desired.

The first part of the printing process, represented in one
of the views at the top of the page, isthe *‘ grounding,” or the
covering of the whole white surface of one side of the paper
with the gfound color, on which the future pattierns are to
be printed. In this operation the color is put on the paper
by brushes. Two wooden cylinders are arranged a short
distance apart, carrying a wide belt of thick woolen cloth,
the lower cylinder turning slowly in a trough containing the
color, while a brush, operating against the cloth on the
upper cylinder, transfers the color therefrom to the paper.
The lower cylinder has a knife or rule pressing against the
cloth as it comes out of the color, so that the quantity
taken up may be regulated as desired. The brush which
puts the color on has a slight, quick motion across the
paper running through. The paper afterwards goes under
brushes running lengthwise of the paper, and then again
crosswise. This operation distributes the color evenly and
leaves a good finish, varying slightly according to the work
being done.

For all satin finished or glossed papers asecond grounding
is necessary. The first grounding, to adhere properly to the
paper, requires an amount of glue which would render it too
brittle to take a good polish, so a second coat is given, which
carries a good deal more fine clay in a solution especially
prepared to givg a high polish. This operation is effected
in a department not shown in our illustrations. It is done
entirely on brushing machines, which work very rapidly, a
cylinder about two feet in diameter revolving against smaller
cylinders on its circumference, and the paper passing over
one and under another until each portion of its snrface has
been vigorously brushed under six or eight cylinders.

" All of the above work is preliminary to the printing

‘which is to carry the bronze is made especially for this pur-

"they are all geared. The color is taken up on cloth, in the
same way as for the grounding, from little troughs or foun-
tains near each of the design rollers, but it is pressed di-
rectly against the latter from the cloth itself as the rollers
revolve, and each separiite color is printed in succession as
the large drum moves around.

Perhaps one of the most interesting details connected with
the printing is the method ofdrying. Considerable time is
required to thoroughly dry these heavy bodied pure water
colors, and to do this work quickly and effectually the end

" of the paper first coming from the press is taken up and car-
‘ried along by an endless belt, at nearly the height of the

ceiling, and for a distance of some fifteen feet; the middle
portion will then sag down, when a woeden slat is dropped
on buttons on this belt, and taking the paper as it is coming
from the press, carries it along and, upward from that point,
making a loop, for each fourteen or fifteen feet of the roll
as it comes out. These slats carrying the loops of freshly
printed paper are being constantly pushed forward on over-
head railways which extend the whole length of the room,
and underneath these railways are lines of steam pipe, each
floor having special ventilators to carry off the moisture.
At the end of the room there is an ingenious automatic
arrangement by which the overhead railway carriesthe paper
around a turn and back over a line parallel to that on which
it came from the press, and so it continues to travel back
and forth until thoroughly dry.

In making the bronzed papers, or those which have more
or less of their patterns in silver and gold, the drying of the
other colors must be effected before the bronzing. The size

pose, and, when the colors which have been printed are en-
tirely dry, the size, printed also at the same operation, is just
in the proper condition to take and firmly hold the bronze.
This is put on in a box-like machine with many brushes,
into which the paper passes continuously from the press,
after it has gone through its journey over the steam pipes
on the overhead railroad.

Where embossed papers are wanted, in any style, the
otherwise finished paper is simply run under a steel roller,
of the desired surface, whereby it is pressed against a hard
packing to give the required effect.

From the bronzing press, as from all the others, the paper
proceeds, in the same manner as before, to the small ma-
chines for rolling, operated by girls, the work of which is
shown in oneof our pictures. Attached to each printing
press is a gauge which indicates how many rolls are run,
and makes a slight cut on the paper at the exact length re-
quired for each roll. The end of the paper being fed to the
roller, it quickly turns until stopped by the operator at each
of these cuts or marks, when a knife cuts it off, the roll is
removed, and another roil started.  This is the final opera-
tion of the manufacture. As the loops of paper are pulled
out in the rolling, the slats which have suspended then drop
at a certain point, to be gathered up and taken back to the
presses.

One of the most important departments of the work, how-
ever, and the one which comes first in all the higher grades
of goods, is the making of the designs for new patterns and
styles. Old patterns are, nowadays, entircly unsalable, and
the rule is that each year’s patterns must be entirely new
and distinct from those of the preceding season. 8o much
so is this the case that the blocks are not saved, on the sup-
position that some old pattern might again become fashion-
able. It will be readily seen that this condition imposes
upon manufacturers who have to constantly supply large
lines of new and attractive patterns a task of no small mag-
nitude. = Messrs. Christy, Shepherd & Garrett have
always stood in the front rank in their trade in this respect.
They have artists regularly in their employment the year
round, and also receive many patterns for competition from
Europe as well as at home, and from the large number thus
collected make selections of those they deem most meritori-
ous. The artist makes the patternand colors it as he deems
most appropriate; but of any pattern they decide to use they
make a great many different styles, by using different
grounds with-different combinations of colors, bronzes, etc.,
so that from one pattern sometimes as many as forty differ-
ent styles are made.

From the designer’s hands the pattern, after it has been

accepted by the firm, goes to the block-cutting department
shown in one of our engravings. Here it is drawn in out-
line on cylinders of wood carefully prepared to be of the
exact size, and as many drawings made on different cylin-
ders as theré are to be colors in the pattern. The workman
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hands. The premises they occupy include a building 350 by
100 feet, and five stories high, besides several detached build-
ings in the rear. Their goods are exported to some extent
_to Europe, Australia, and South America, and have a large
'sale in every part of the United States; so that, although
their facilities would seem tobe so ample, they are frequent-
ly troubled to get the goods ready as fast as they are ordered.
The total production last year amounted to about 6,000,050
rolls. The firm is one of the oldest, if not the oldest, in the
country, having been established in 1836 by the late Thomas
Christy, who died in 1874.

THE DEMAND FOR HEAVY HORSES. )

The Faclory and Farm states a fact which we have ob-
served toexistin this city for some time past, <. e., anincrease
in the number of large horses used on trucks and heavy
business wagons. During the past fifteen years, the

‘writer remarks, there has been a great change in the de-

mand for horses in this country. Formerly nearly every one
bred in relation to speed and endurance. Now a large pro-
portion of farmers breed with a view to increasing size and
strength. This change is not the result of caprice. There
has been a steady, increasing demand for heavy horses, and
a corresponding falling off in the demand for light ones.
Fashion has had little to do in the matter. Heavy horses
are wanted because they supply an existing want. From
present appearances it will be many years before the supply
of heavy horseswillequal the demand. The country is now
well supplied with horses. At no time in jts history, per-
haps, were there as many horses to a given number of in-
habitants as at present, Small work horses are low, but
heavy draught horses continue to be high.

The importation of Clydesdale and Percheron-Norman
horses increases every year. The first that were brought
over were regarded as very uncertain ventures. At present
they are of no doubtful value. The importers of horses
from France and Scotland have suffered noné of the reverses
of the importers of short-horn cattle. With rare exceptions
they have become rich. From present appearances we shall
soon be sending Clydesdales to Scotland and England, and
Normans to France and Belgium. The value of heavy
draught horses was recognized in the Old World before it
was in the New. Now that their worth is appreciated here,
all persons having teaming to do seem anxious to procure
them.

Large horses are less liable to injuries from the swinging
of the poles of wagons than small ones. Their bones are
firmer, and they are commonly more hardy. Large horses
are more economical as respects harness, stall room, feed,
and work required to take care of them. In all the coun-
tries of eastern Europe heavy horses have taken the place of
light ones in general farming operations. That American
farmers will soon generally employ heavy horses in field
work seems certain.

—_— et ———

Dangers of Elevator Cables.
To the Editor of the Scientific American :

I am informed that the superintendent of a well known
hotel and apartment house, near Union square, this city, in
order to learn what effect the continued bending and un-
bending of the wire elevator cable causes by passing over
the pulleys and around the drum, detached the cable and,
to his astonishment, found it actually rotten. In bending it
twice across his knee it broke. This cable had been in use
only two years. If this constant bending and unbending
the cable causes such a disintegration, should it not be more
widely known, that examinations may be made and possible
disasters prevented ? SAMUEL SwaN, M.D.

13 West 38th St., New York.

[In view of the facts herein stated, we hope #hat the pro-
prietors of elevators everywhere will cause frequent exami-
nation of their lifting ropes to be made. We think that the
rope above mentioned must have been composed of ex-
tremely poor stuff. Itis well known that properly made
wire rope will stand the bending of elevator service better
than any other known material and will last many years.
If it has not been done already, it would be an interesting
investigation to determine, by special experiment, the aver-
age life of such steel wire ropes as are commonly used in
elevators. Mr. J. Burkett Webb, C.E., one of our corre-
spondents, writing from Berlin, gives an account of recent
testing experiments that he there witnessed, in one of which

'a steel rod fifteen inches long and one inch diameter had

been bent over twenty millions of times, and was expected
to stand some millions of bends more.
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THE HOLLAND HYDROCARBON RETORT.

The accompanying illustrations will give a good idea of
what the inventor claims for a method of producing heat
and illuminating gas, which has attracted a good deal of at-
tention within a few months past. As shown in an experi-
mental way at No. 18 Vesey street, in this city, at the rooms
of the company now developing the patents, the New York
Heat, Light, and Power Company, it would seem that there
could not be a more simple and effective process by which
to obtain heat and light for household use, without any dan-
ger from explosion, at a very small cost, and without many
of the annoyances at present experienced.

The stove shown in the sketch is an ordinary pattern of a
small cook stove, with one corner at the top drawn to give
an interior view. The fire pot is about a foot square, and
here sets a small retort, of such size that its capacity would
probably be about equal to that of a quart measure. Into
this retort, which is divided into two chambers, naphtha
and water are made to flow by a gentle pressure, the water
into the left hand chamber and the oil into the one at the
right. A fire being made in a sort of cup under the retort,
by burning a spoonful or so of naphtha there for two or
three minutes, the naphtha is admitted to one chamber of
the retort, and the water to the other, the flow in this in-
stance, and for stoves of this capacity, being stated as only
a drop at a time, at about the rate of the beating of the
pulse. The naphtha is immediately changed into gas and
the water into superheated steam, when the gas passesout
through one of the pipes shown at the top, and is carried
down under the center of the bottom of the retort; the
steam passes out from the other pipe, and is carried to the
bottom of the retort, the termination of the pipe being a
circle of about two and a half inches diameter, which sur-
rounds the button from which the naphtha gas is discharged.
This circle of steam pipe is pierced with small holes on the
inner side, so that, combustior being set up, the superheated
steam is discharged directly into the flame of the naphtha
gas. And now we have, on a consumption of fuel given as
almost infinitesimal, a fierce fire, the flame of which nearly
fills the fire pot, and the heat being sufficient for all ordi-
nary uses, while the combustion is so perfect that there is no
perceptible smoke or smell, and the firebrick lining of the
fire pot has not even been discolored. The flow of oil and
water may be readily increased or decreased, as more or less
heat is desired, so that the temperature of the stove can be
nicely and almost instantaneously adjusted for the work in
hand, but the supply pipes are so fitted internally with wire
gauze that no excessive flow of oil can be set up, which,
indeed, it is claimed, would not be possible on account of
the pressure that would thereby be caused from the gas
inside the retort. There is, of course, no necessity for a
draught for this fire, which will burn equally well in all
kinds of weather, and the only need of a stove pipe or
chimney is in the burning of the small quantity of oil re-
quired under the retort to set up the initial heat.

The retort shown in the fire pot of the stove is separately
illustrated, and there is also to the left, at the bottom of the
picture, & sketch of another retort, in which are the same
features as before described, with the addition of another
chamber for making gas. The naphtha is supplied and its
flow regulated in the same way, but instead of passing out
to be consumed
under the retort, it
is made to go
through pipes
which lie against

fireplace, the same form of combustion is adopted as in the
stove for making the heat, but in addition thereto the gas
madc by this process is conveyed into hollow cylinders,
piled up to represent a tier of logs, and from regular open-
ings in these the gas issues, so that, when the fire is started,
a regular apron of flame passes backward and upward over
their surfaces. It takes but a few minutes in this way to
““light a fire,” which, in starting, burns up somewhat like
cannel coal, and so much gas is used that we should sup-

JOHNSON'S KEY FASTENER.

pose an ordinary room with such a fire wourd need no other
light, It certainly would ‘“‘not pay” to have such a fire if
one had to count it in his gas bills, but the company claim
that they make the gas so cheap that the expense of even
such liberal use of it amounts to almost nothing, and the
gas itself is so pure that no smoke, soot, or smell is made.

To show the merits of these processes the company have
fitted up their offices in Vesey street so that two small tanks,
of a capacity of perhaps one barrel each, one for water and
the other for naphtha, are fixed close up to the ceiling,
whereby they obtain a head of some twelve or fifteen feet
on the naphtha and water in the pipes where they enter the
retorts. They also have two small gas receivers of a total
capacity of something like 500 feet, the whole apparatus
being designed to show the practical application of these
patents to household uses in heating and illuniinating.

In addition to the above, however, and that which the
company believe to be the most important field for their

its side, whereby it
is heated to make
it less volatile and
more of a fixed gas.
From here it is con-
veyed through a
box with iron fil-
ings, in order to
separate from it
any tluid naphtha,
and thence to a
small receiver, on
the same principle
as those ordinarily
used. In this way
the gas necessary
for lighting a house
may be made at the
same time and by
the same fire as is
used in the cook-
ing or for warming.
The gas with which
the company light
their offices, as one
of the proof's of the
practical success of
their process, where
any one can see all
the operations, is
certainly very pure
and bright, and its

combustion seems
to be absolutely
perfect. Lt

For the purposes
of an open fire in'a

THE HOLLAND HYDROCARBON RETORT.
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patents, they are endeavoripg to perfect and develop the
application of this method of obtaining heat to locomotive
uses. With this'end in view they have already made some
experiments in the construction of motors for street cars,
and have actually adapted a locomotive and run & train
therewith on the Long Island Railroad. They propose to use
steam in the same way as other engines, but the different
manner of obtaining the heat requires a radically different
construction, the details of which they have not yet practi-
cally succeeded in working out. Should they do all they
promise and expect to accomplish in this direction, the
future locomotive will be one that can be run at one-tenth
the cost of those of the present style in the way of fuel, and
will give out neither smoke, cinders, nor offensive gases.

The first of the patents relative to these processes was
taken out by Dr. C. Holland, of Chicago, in 1877, and the
last one during the present year, there being ten patents
altogether. The New York Heat, Light, and Power Com-
pany own the patents for New York, New England, and the
South. The inventor’s claim is, in the main, that the at-
tainment of these marvelous results is due principally to
the dissociation of water in its form of supcrheated steam,
and the total consumption of both its gases by the free access
of outside air, under the conditions in which the burning
naphtha gas is brought into contact with the steam under
the retort.
SIMPLE KEY FASTENER,

The engraving shows a very simple device for preventing
locks from being burglarized. The lock may be of any con-
struction; the invention relates to the key, the shank of
which is jointed neartheface of the door, and provided at
or near its outer end with a stud, which enters a curved per-
forated plate attached to thedoor. The plate has a seriesof
holes into any one of which the stud on the key may be
inserted. This device effectually prevents turning the key
from the outside by forceps or other inStrument, and affords
a sense of safety which is not felt when the key is left loose
in the lock.

This useful invention was recently patented by Mr. Len-
son Johnson, of Vincennes, Ind., who will furnish further
information if desired.

i

HATcHING SPANISH MACKEREL.—A remarkable achieve-
ment in hatching deep sea fish is reported by Mr. E. G.
Blackford, on the authority of a member of the United
States Fish Commission. After many failures the eggs of
the Spanish mackerel have at last been successfully hatched
by one of the experts in the employ of the Cormmission.

et

Y
O+

A n o

Benjamin Nadault de Buffon, French Engineer.
Professor Benjamin Nadault de Buffon, a grand nephew
of the celebrated naturalist, died in France in June, aged
76 years. He was born at Montbard, (Cote d’Or), Feb-
ruary 2, 1804; graduated from the Ecole Polytechnique in
1826; entered the government service as engineer of high-
ways and bridges, rose to be chief engineer and professor
of agricultural hydraulics at the imperial school of his de-
partment of engineering. He was a great authority on irri-
gation, and was widely knownas the projector of the scheme
for reclaiming the
Crau d’Arles plain
by irrigation from
the Rhone. He was
long in charge of
the Division of Hy-
draulics at the Mi-
nistry of Public
‘Works, was intrust-
ed with important
commissions for the
prevention of inun-
dations, wrote sev-
eral volumes on
engineering sub-
jects, and was pro-
moted to the high
grade of Officer of
the Legion of Ho-
" nor in 1864.
Not a Sea Serpent.
The dead monster
seen by Capt. In-
galls off the coast of
Maine, and noticed
in the BScCIENTIFIC
AMERICAN a short
time since, drifted
ashore at Seguin,
Maine, and proved
to be a basking
shark (8. maximus,
or 8. elephas). This
is not the first time
that the creature
has been mistaken
for a sea serpent,
owing to its slen-
der body and great
length. It some-
times attains &
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length of sixty or seventy feet. Its home is in the northern
seas, but sometimes it has been seen as far south as Maine.
Its natural history does not appear to have been well worked
out, though it is hunted, to some extent, for its liver oil. It
is inoffensive in its habits, probably herbivorous, and exhi-
bits none of the characteristics of the shark family.
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AGRICULTURAL INVENTIONS,

Mr. Jacob Anderes, of Pacific, Mo., has patented a hand
seed planter, to the base plate of which are attached spring-
closed spouts and a seed box provided with discharge holes.
The planter drops corn in three places in the hill.

Mr. Isaiah H. Reiner, of Line Lexington, Pa., has in-
vented a harrow which can be readily transformed into a
sled to facilitate its transportation from place to place, and
which can also be used to carry grain and agricultural im-
plements to and from the place where they are used.

Mr. David B. Eberly, of Boswell, Ind., has patented an
improved harrow. It is so constructed as to cut in pieces
lumps and sods and pulverize the soil. It will adapt itself
to uneven ground, and can be adjusted wider or narrower
as required.

Mr. T. C. Baxter, of Glenwood, Kan., has invented a potato
fork, which is more efficient than a plow or an ordinary hoe
or fork in removing potatoes from the hill. To the rear of
a fork of ordinary construction is attached a foot piece, that
is bent outward and upward and secured upon the handle.
A front handle is in like manner secured to fork and han-
dle. When used by two persons the fork is placed back of
the hill and thrust beneath the potatoes by their combined
action; then it is pulled and pushed forward and upward at
the same time, lifting and dragging out all the potatoes
from the hill. As the potatoes remain upon the fork, a
shake or two given to it will separate them from the earth,
which will fall between the tines.

A spring harrow tooth so constructed that it may be se-
cured adjustably to the bars of the harrow frame, will be
firmly and securely held, can be readily adjusted, and will
economize steel in its manufacture, has been patented by
Mr. Arthur-P. Sprague, of Kalamazoo, Mich.

—_—— . ———
Pearls in New Zealand.

The Auckland Ewvening Star reports the discovery of
pearls in Oakley creek, New Zealand. While passing along
the bank of the creek, Mr. Benjamin Gittos, an old resident
of the district, observed a peculiar and, to him, new shell
fish in the sand. A little search disclosed a large number
of them of varioussizes. The inner coating of the shell was
found to be mother-of-pearl of fine quality, and in several
of the larger shells he found loose pearls. The pearls are de-
scribed as unusual in form and color, not perfectly round,
but far more brilliant than ordinary pearls.

48>
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THE MOUSE-EATING SPIDER AT THE Z0O.

This formidable insect is one of the latest arrivals at the
Zoological Gardens, Regent’s Park. It comes from Babhia,
a maritime province of Brazil, and is common in the South
American forests. Its body, which is covered with hair, is
three inches in length, and its legs are in pmoportion; so
that, when extended, it is about as big as a cheese plate. It
feeds on mice and small birds, which it catches by spring-
ing suddenly upon them from ambush in the hollow of a
tree or beneath a large leaf. At the Zoo it is fed chiefly on
a large kind of cockroach (twice as big as those often met
with in our kitchens), which comes to England in the cages
in which certain animals are imported, and have hitherto
been a great nuisance to the managers of the gawdens.—
Graphic.

JAPANESE ART,

The engraving on this page will be recognized by every
one as an example of Japanese art. This vase stands about
four feet in height. It is of bronze, a favorite material with
the Japanese metal workers, who are certainly unsurpassed
by any people in the world for originality of design and
skill in execution. This is an excellent specimen of their
peculiar method. In the grotesques at the base and in the
relief ornamentation on the sides we see that peculiar ex-
aggeration and distortion of natural objects which many
people prefer to the conventionalism obtaining with Euro-

< T g
JAPANESE BRONZE VASE,

pean artists. Here, too, in the elaboration of minute de-
signs on the collars and the rim and in the superbly exe-
cuted handles, we see the evidence of a patient, painstaking
labor such as only oriental workmen practice.

O
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Large Cuttle Fish.

All exact information about gigantic Cephalopoda is of
interest not only as showing what immense marine creatures
do exist, but as preparing us for the possibility of meeting
with still greater. Prof. Verrill has collected a great deal of
accurate and recent information as to the North American
species, of which he publishes a list in the April number of
the American Journal of Science, from which we cull the fol-
lowing: On November 2, 1878, a fisherman was out in-a
boat with two other men near Leith Bay Copper Mine, Notre
Dame Bay, when they observed some bulky object not far

G

| from shore, which they approached, thinking it might be

‘| enormously in length, but only slightly in thickness.

part of a wreck. To their horror they found themselves

close to a large fish having big glassy eyes. It was making
desperate efforts to escape, and was churning the water into
foam by the motion of its immense arms and tails. Finding
it partially disabled, they plucked up courage and threw the
boat’s grapnel, which sank into its soft body. By means of
the stout rope attached to the grapnel and tied to a tree the
fish was prevented going out with the tide; its struggles
were terrific, as, in % dying agony, it flung its great arms
about. At length it became exhausted, and as the water
receded it expired. Its body, from the beak of the mouth
to the extremity of the tail, measured twenty feet, and one
of the tentacles, or arms, measured thirty-five feet. This is
the largest specimen yet measured of Architeuthis princeps.
Prof. Verrill mentions eighteen species as now known on
the northeastern coast of America.

_—— it — ———————

NATURAL HISTORY NOTES.

A Monstrous Seaweed.—Of all marine alge,-the Nereocys-
t7s is most wonderful. Its stem occasionally attainsa length
of three hundred feet, though it is extremely slender evenat
the top, where it is surmounted by an enormous floating
bladder six or seven feet long, which affords a favorite rest-
ing place to the sea otter. The account, indeed, is appa-
rently so fabulous as given by Mertens in an interesting
paper on the botany of the Russian possessions in America,
that it could not be believed did it not depend upon unques-
tionable authority. The filiform stem (which is about as
thick as pack thread) when two or three feet long, swells
suddenly above into a globose bladder. From the top of
this springs a tuft of germinate leaves, mostly rising on
five petioles. These leaves are lanceolate and membrana-
ceous, from one to two feet long, and two inches broad in
the center. As the plant grows older, the stem increases
The
globose bladder swells into a turnip-shaped or retort-like
cylinder, six feet long and four feet six inches or more in
;diameter, in the widest part, the lower extremity gradually
‘passing into the stem. The leaves, which at first wcre
‘marked with a few faint nerves, split in the direction of the
latter, cover a large space by their entangled mass, and
;attaina length of twenty-seven feet or more. Where the
‘plant grows in any quantity, the surface of the sea becomes
impossible to boats, in consequence of the dense floating
masses of vegetation. The stem is employed for fishing
lines when dry, and ihe large cylinder is used as a siphon
fordraining water out of boats, in the same way that another
seaweed—the Edtlonia duccinalis—is used frequently at the
Cape.

Bees and Flowers.—A writer in the Midland Naturalist
says: ‘““Bees, when gathering honey, seem to me (and I
make the remark after many observations) to confine them-
selves during any given excursion to flowers of the same
family. Thus, when I have watched a bee or butterfly
gathering honey from a rose I have found that when it next
alights it is invariably on another rose, and on no other
flower.” To this the editor adds the following notes from
Kerner: ‘ Flying insects in their search for nectar frequent-
ly confine themselves during their rapid visitation of succes-
sive flowers to the blossoms of one and the same species.
For example, in a meadow at Trins, in the Gschnitz Val-
ley, I saw Bombus montanus visiting only the inconspicuous
flowers of Anthyllis alpestris, whilst the numerous and far
more striking nectar-bearing flowers of Pedicularis Jacquini
and P. incarnate were passed over. Contrariwise in an-
other place, in a meadow in the Padail Valley, I saw this
same species of bee buzzing from one Pedicularis lower to’
another, whilst passing over the intermixed Anthyllis alpes-

THE GIGANTIC
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tri3.” On this passage, Dr. Ogle, the English editor of
Kerner’s work, remarks that a similar observation as to the
habits of bees was made by Aristotle. ‘A bee,” he says,
¢“on any one expedition does not pass from one kind of
plant to another, but confines itself to a single species, for
instance to violets, and does not change until i\ has first
returned to the hive. :

Hybrid Fishes.—According to Mr. R. B. Roosevelt, the fish
hatching Commission have raised hybrids between the follow-
ing species of fishes: Salmon trout with whitefish; salmon
trout with brook trout ;brook trout with fresh water herring,
with California salmon, and with the California mountain

.trout; shad with striped buss and herring. Of these crosses
there are the young, now in the hatching house,of the salmon
trout brook trout, brook trout California salmon, and brook
trout California brook trout. It is observable of all hybrids
that they are usually more shy and wild than either of their
parents, and that in appearance they generally favor their
larger parent. The crossbetween the brook trout and Califor-
nia salmon, and the salmon trout and brook trout bid fair to
be fine fish. Those now in the hatchery are eight inches long.
It is to be hoped that further careful experiments may be
made to ascertain whether these hybrids are fertile and
capable of *producing fertile offspring.

The Mullein.—The common mullein, regarded as but a
common coarse weed in this couutry, and so common in
fields as to often prove a nuisance, is cultivated in England
for its beauty. A writer in the Gardeners’ Chronicle says
that it ‘*is well worth the attention of both amateur and
professional gardeners.” It seems that it is known in En-
gland by the common name of ‘“‘Aaron’s Rod.” ‘¢ There are
two reasons,” says this writer, ‘‘ why it should be called by
this name: first, the Romans dipped the stems in tallow, and
burnt them at funerals. Secondly, the simple spike is long,
cylindrical, and on it is a quantity of densely packed, very
large, handsome golden-yellow flowers. The stem is five
feet high. The fiowers, when dried in the sun, give out a
fatty matter, which is used in Alsace as a cataplasm in
hemorrhoidal complaints. Formerly the plant was called
barbascum, from darba, meaning a beard, an allusion either
to the shaggy nature of its foliage, or else to two of the five
stamens, which are hairy.
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Private Patents.

Secret processes in manufacture are not uncommon now
and here, notwithstanding the reasonable cost of a patent
and the facilities for obtaining it. In England, where the
cost and trouble of procuring a patent is much greater than
here, these secret processes and receipts are very common,
and the visitor to manufacturing establishments is fre-
quently interdicted from a thorough exploration. The
practice is a perfectly proper one, as an inventor as much
owns the product of his brain and skill as the money he has
earned; but there is always more or less risk attending the
attempt to keep secret any profitable knowledge. If only
one man possesses the secret, it is ITiable to be lost by his
sudden death, to be possessed again only by a re-discovery.
And although a certain prominent public lecturer may have
attached undue importance to what he calls “‘ the lost arts,”
it is undoubtedly true that there have been lost to the world
really valuable facts in mechanics and chemistry and other
arts and sciences by these attempts at secreting facts.

But there are patents in use which belie the term. Any-
thing that is patent is ‘“ known ” or ‘‘seen,”'the termsbeing
synonymous. Yet there are methods of manufacture, com-
positions of materials, and machines for operation which
have been patented and yet have never become known to
the public. In some of these instances this withholding of
public information is designed and intentional, the holders
of the patents working it for their own profit, and believing
that to be better for them than sharing it and receiving
a royalty. It must be acknowledged that these are wiser
than those who depend for their monopoly on their confi-
dence in human nature—in human fealty—and run the risk
of losing their advantage by death or unfaithfulness; for at
the worst those who would share in the profits of the
patented article may be compelled to pay fairly for it.

The number of these private patents which are held and
used would surprise one who did not have good opportuni-
ties to ascertain the facts. And some of them are wonders
of ingenuity and skill. One noted only a few days ago is a
case in point. Amoung the productions of a busy concern
recently inspected was that of drawer-knobs of wood. The
extremely low price at which these knobs were sold was a
surprise until the process of manufacture was witnessed;
then it was apparent that the trifling price asked allowed a
handsome margin for profit. A boy sat at a machine
placing bored cubes of wood on a projecting pin -that pre-
sented itself almost as fast as he could conveniently handle
the blocks. Yet, every time he placed a block on the pin, a
finished knob was thrown off, requiring only the insertion
of a plug with which to secure the knob to the drawer, and
varnishing to be ready to pack for the market. When the
machine is prepared with the proper cutters it will turn al-
most any form of knob required, and being fed with the
material in blocks it is absolutely antomatic. < Only two
of these machines were made,” said the superintendent.
‘“ Where is the other?” wasasked. “Qut in the barn,” was
the answer. Here was a combination of self-acting tools
that had been patented, and yet not used except in the con-
cern where it originated, and so prolific was it in product
that a second machine had been found unnecessary.

This is but a single instance of the use of an unknown
though patented article. Some of the work done and some
of the modes of work and action of these machines are very
curious. It would quite astonish the reader if it was proper
to describe the action of machinery seen in operation re-
cently at a bolt-making concern. Some of the processes in
the production of ‘‘ bright goods”—those from stiff polished
wire—practiced in certain concerns, and some of the opera-
tions in sheet metals, although patented, are unknown to
‘“ the trade” generally.

There is another class of unknown patents which are very
like undeveloped mines of legally enjoined enterprises, of
no profit to the owners and of no use to the world. Some
of these patents lie useless because the holders have not the
wisdom, energy, or money to push them. There are men
who are keen enough to see the failures and note the short-
comings of others and cover their unprotected openings,
yet who cannot understand their own advantage. They can
invent and discover, perfect and improve, but they hardly
know what to do with their creation or improvement. To
be of any profit to them it should be made of use to others;
but they neglect proper means of publicity, and eventually
the invention or improvement is forgotten until some ¢ live”
man brings it out in different form, but perhaps no better
shape, and claims the honors and reaps the profits. Tt is

then, if ever, these slow coaches heave in sight. Then they

begin to bluster about prior claims and prior discovery.
But generally the enterprising reinventor takes all the hon-
ors, gives his own name to the invention, and gets the emolu-

ments that attend on success.—Boston Journal of Commerce..
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Submarine Topography.

The coast survey steamer Blake, Commander J. R. Bart-
lett, United States Navy, recently returned from a cruise
taking soundings, serial temperatures, etc., in the course of
the Gulf Stream, under instructions from C. P. Patterson,
Superintendent of the Coast aud Geodetic Survey, has
brought some very interesting data in regard to the depths
of the western portion of the Caribbean Sea. The depths
and temperatures obtained last year in the *“ Windward
Passage ” between Cuba and St. Domingo were verified, and
a few hauls of the dredge taken directly on the ridge in this
passage. The data obtained render it very probable that a
large portion of the supply for the Gulf Stream passes

‘| through this passage, and that the current extends in it to

the depth of 800 fathoms. A few lines of soundings
with serial temperatures were run from Jamaica to
Honduras Bank, via Pedro and Rosalind Banks, and it was
found that the temperature of 89%°, obtained at all depths
below 700 fathoms in the Gulf of Mexico and the
Western Caribbean, could not enter through this portion of
the sea. But the temperature at the depth of 800 fath-
oms on the ridge in the ‘ Windward Passage,” between
Cuba and Hayti, was found to agree with the normal tem-
perature of the Caribbean and Gulf of Mexico, viz., 3914°,
Soundings were taken between Hayti and Jamaica, develop-
ing a general depth between these islands not exceeding
800 fathoms, except where broken by a remarkably
deep channel connecting the waters of the main Carib-
bean south of St. Domingo with those north of Jamaica.
This channel runs close to Hayti with a greatest depth
of 1,200 fathoms, and a general depth of 1,000
fathoms. 1Its course is northerly along the western
end of Hayti, where it does not exceed a width of five or
six miles; thence westerly, south of Navassa Island, with a
tongue to the northward between Navassa and Formigas
Bank, and another to the westward between Formigas Bank
and Jamaica. A line of soundings was run from St. Iago
de Cuba to the east end of Jamaica, where a dcpth of
3,000 fathoms was found twenty-five miles south of
Cuba. This deep place was found by subsequent soundings
to be the eastern end of an immense deep valley extending
from between Cuba and Jamaica to the westward, south to
the Cayman Islands, well up into the bay of Honduras, The
Cayman Islands and the Misteriosa Bank were found to be
summits of mountains belonging to a submarine extension
(exceedingly steep on its southern slope) of the range run-
ning along the southeastern side of Cuba. This deep valley
is quite narrow at its eastern end, but widens between the
western end of Jamaica and Cape Cruz, where the sound-
ings were 3,000 fathoms within fifteen miles of Cuba,
and 2,800 fathoms within twenty-five miler of Ja-
maica. Near Grand Cayman the valley narrows again, but
within twenty miles of this island a depth was found of
3,428 fathoms. The deep water was carried as far as a line
between Misteriosa Bank and Swan Islands, with 3,010
fathoms within fifteen miles of the latter. On a line be-

| tween Misteriosa Bank and Bonacca Island there was a gen-

eral depth of 2,700 fathoms;, and a depth of over 2,000
fathoms extended well into the Gulf of Honduras. Between
Misteriosa Bank and Chinchorro Bank the soundings were
regular at 2 570 fathoms. North of Misteriosa and Grand
Cayman t6 the Isle of Pines and Cape St. Antonio the
soundings were generally 2,500 fathoms. The serial tem-
peratures agree, in relation to depth, with those obtained in
the Gulf of Mexico by Lieutenant Commander Sigsbee, and
in the Eastern Caribbean by Commander Bartlett; decreas-
ing from the surface to 3914° at 700 fathoms or less, and
constant at that temperature for all depths below 700 fath-
oms. Atdepths greater than 600 or 700 fathoms the bottom
was always found to be calcareous ooze composed of ptero-
pod shells with small particles of coral. These pteropod
shells, as noted in previous expeditions bydifferent nations,
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appear to be an important factor in the determination of the
movements of great bodies of sea watcr. The ridge at the
‘“ Windward Passage ” is bare coral rock, and on the south
side the pteropod shells were found to be much more nume-
rous than to the northward of the ridge.

Soundings and serial temperatures being the special ob-
jects of the cruise, dredgings were only incidentally at-
tempted, for the purpose of reconnoitering, as it were, the
ground; and it was found that the area passed over was not
nearly so rich in animal life as that in which dredgings were
made last year under the lee of the Windward Islands, at
the eastward of the Caribbean Sea.

The development of the extraordinary submarine valley
in the Western Caribbean Sea is a matter of great interest,
considered as a physical feature. This valley extends in
length 700 statute miles from between Jamaica and Cuba
nearly to the head of the Bay of Honduras, with an average
breadth of eighty miles. Curving around between Misteri-
osa Bank and Yucatan, and running along between Cuba
and the ridge of the Caymans for a distance of 430 miles,
with a breadth of 105 miles, it covers an area of over 83,00)
square miles, having a depth nowhere less than 2,000 fath-
oms, except at two or three points (the summits of subma-
rine mountains), with a greatest depth, twenty miles south
of the Grand Cayman, of 3,428 fathoms; thus making the
low island of Grand Cayman, scarcely twenty feet above the
sea, the summit of a mountain 20,568 feet above the bottom
of the submarine valley beside it—an altitude exceeding
that of any mountain on thz North American continent
above the level of the sea, and giving an altitude to the
highest summit of Blue Mountain, in Jamaica, above the
bottom of the same valley, of nearly 29,000 feet—an altitude
as great, probably, as that of the loftiest summit of the
Himalayas above the level of the sea.

For the deepest portion of this great submarine valley, the
Superintendent of the Coast and Geodetic Survey  has
adopted the name of ‘ Bartlett Deep.”—N. Y. Herald.
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CAPT. DOBBINS’S SELF-RIGHTING LIFE BOAT.

Capt. D. P. Dobbins of the Life Saving Service reports
the practical success of the life boat built on his plan, the
construction and testing of which was provided for by Con-
gress last spring. Capt. Dobbins reports as follows to Supt.
Kimball :

““ The self-righting surf boatauthorized by letters of March
3 and 4, was completed and tested Thursday, June 17, by
the keeper and crew of Life-Saving Station No. 6, under my
personal supervision. The boat proves to be a perfect suc-
cess. It will right instantly and carry her entire crew around
with her when full of water as she is, on righting, and with
her crew at their stations. She shows a side of over six
inches out amidship, so she can be bailed readily. She is
very stable or stiff under foot and in a seaway. It was quite
difficult for the seven men to capsize her, full as much so as
it is for the crew of the. English self-bailing and righting
life boats to capsize them. The prescribed beam of the boat
made it difficult to secure the ready righting I claim for my
own dimensions, but I have succeeded at the loss of a
heavier boat than I designed for a practical surf boat. She
will weigh not over 1,000 pounds, however, which is 600
pounds less than our ordinary surf boats weigh. She is
roomy, stout, stanch, and strong, and pulls easily, and is a
most beautiful sea boat.”

This boat, which is not to'be patented, dispenses with the-
heavy keel of the life boats now in use by the Service, and
is ““self-Jighting ” by virtue of its model.

4

Walnut Timber from Arkansas,

The towboat Ida reached New Orleans, out of the Arkan-
sas River, on June 8, with a walnut log raft of unusual pro-
portions. Additional interest attaches itself to this raft on
account of it being part of an order for 10,000,000 feet from
a Bridgeport, Conn., sewing machine factory. The growing
scarcity of this desirable wood in the Eastern States, and
the demand by European furniture makers has developed
distant sources ot supply. The raft in question had.been
ninety days making the trip from the forests along the White
and St. Francis rivers, in Arkansas, and in that time drift,
five feet deep, had accumulated® beneath the logs. Of these
the raft contained 2,500, 2,000 being walnut and 500 cypress.
The latter are used as buoys for the heavier timber. This
log island measured 400 by 208 feet, and many of the walnut
logs were over six feet in diameter. They were cut by a
band of 200 Canadians who are adepts at working in hard
timber, and can get out 500 logs per day under favorable
circumstances. From New Orleans the logs go by rail to
New England, this transportation being found to be just $2
per 1,000 less than by steamship. Col. 8. M. Markel, of
Missouri, has this contract, and has orders for walnut logs
from Liverpool parties.. The raft in question contained
600,000 feet, and is among the first shipments of the kind to
the East, ]

et > — G

A Sale of Fancy Cattle.

An important sale of short-horn cattle took place at Chi-
cago the last day of June. The cattle were the property of
Hon. M. H. Cochrane, of Compton, Canada, and Col. Le G.
B. Cannon, of Burlington, Vermont. The Seventh and
Eighth Duchesses of Hillhurst brought eight thonsand dol-
lars each. There were sold altogether thirty-two cows,
averaging $995, and bringing in all $31,680, Eleven bulls
were sold for $6,845, an average of $622.
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The Sense of Smell.

The sense of smell is composed of two parts—a physical
and nervous. The Schneiderian mucous membrane is the
physical portion; the first pair of olfactory nerves consti-
tutes the nervous portion. The Schneiderian mucous mem-
brane (named in honor of Schneider, who first demonstrated
that the nasal secretions came from racimose glands in this
membrane, and not from the brain, as was formerly sup-
posed) lines the entire nasal cavities. The olfactory por-
tion, with which we have to deal in the study of the sense
of smell, is easily distinguished from the rest of the nasal
passages; in man, the sheep, and the calf, it is yellow; in
most other mammalia it is of a brownish tinge: it is softer
and thicker than other portions of the nasal mucous mem-
brane. In man the epithelium of the olfactory membrane
is covered with vibrating cilia, which are absent in most
quadrupeds; this difference of structure probably is one
cause of the inferior acuteness of the sense of smell in man.
The olfactory membrane is limited by a tolerably well de-
fined outline to the superior and middle turbinated bones
and the upper part of the septum nasi. This portion only
is capable of receiving odorous impressions.

The olfactory nerve or ganglia has three roots, the exact
origins of which have not been definitely made out; the ex-
ternal root, which is of white matter, has been traced to the
corpus striatum and optic thalamus, anterior commissure,
and some fibers to the convolutions of the island of Reil.
The middle or gray root arises from the caruncula mam-
millaris in the anterior lobe. The inner root of white mat-
ter arises from the inner and back part of the anterior lobe,
and is probably connected with the gyrus fornicatus. These
coalesce and run forward to the cribriform plate of the
ethmoid bone, where there is a bulbous enlargement, from
which are sent down the showers of filaments going to the
oltactory mucous membrane. These filaments divide and
subdivide, forming microscopic plexuses in the substance of
the olfactory membrane, and appear to terminate between
the fusiform cells of that membrane. The olfactory mem-
brane also receives filaments from the nasal branch of the
fifth pair of nerves, and is in direct communication with
the spheno-palatine ganglion of the sympathetic. It seems
probable that the sense of smell is due to the solution of the
emanations from bodies in the fluid secreted by the raci-
mose glands of the olfactory membrane, and in this condi-
tion coming in contact with the terminal filaments of the
olfactory nerves produces a molecular change, either chemi-
cal or physiological, which change, when transmitted to the
brain, gives rise to the sensation. As a general rule the
longer the olfactory membrane is exposed to a particular
odor the longer its effects continue; and in some cases it
may be perceived for quite a while after the odoriferous
substance has been removed. A person once having per-
ceived a certain scent, will sometimes recognize the same odor
(even though he may have forgotten it) without anything
causing an idea of it,save perhapsan irritation of the ganglion.

This ganglion is situated, according to Ferrier, in the tem-
poro-sphenoidal convolutions, and is by him regarded as the
psychological center of the sense of smell.—Medical Bulletin.

The Eating of Clay.

Among the extraordinary passions for eating uncommon
things, says Prof. Johnson (Chemistry Common Life), is
to be reckoned that which some tribes of people exhibit for
eating earth or clay. For instance, in Western Africa, the
negroes of Guinea have been long known to eat a yellowish
earth, there called Caouac, the flavor or taste of which is
very agreeable to them, and which is said to cause them no
inconvenience. Some addict themselves so excessively to
the use of it, that it becomes to them a kind of necessity to
their lives—as arsenic does to the Syrian peasants, or opium
to the Theriaki—and no punishment is sufficient to restrain
them from the practice of consuming it. When the Guinea
negroes used in former times to be carried as slaves to the
West India islands, they were observed to continue the cus-
tom of eating clay; but the caouac of the American islands,.
or the substance which the poor negroes attempted in their
new homes to substitute far the African earth, was found to
injure the health of the slaves who ate it. The practice
was therefore long ago forbidden, and has now probably
died out in the West Indies.

In Martinique a species of red earth or yellowish tufa was
still secretly sold in the markets in 1751; but the use of it
has probably ceased in the French colonies also. In East-
ern Asia a similar practice of eating earth prevails in vari-
ous places. In the island of Java, between Sourabaya and
Samarang, Labillardiere saw small square reddish cakes of
earth sold in the villages for the purpose of being eaten.
These were found by Ehrenberg to consist for the most
part of the remains of microscopic animals and plants,which
had lived and been deposited in fresh water. In Runjeet
Valley, in the Sikkim Himalaya, a red clay occurs, which
the natives chew as a cure for the goiter. -The chemical
nature of the substance has not been examined. In North-
ern Europe, especially in the remote parts of Sweden, a kind
of earth known by the name of bread meal, is consumed in
hundreds of cartloads, it is said, every year. In Finland a
similar earth is commonly mixed with the bread. In both
these cases the earth-employed consists for the most part of
the empty shells of minute infusorial animalcules, in which
there cannot exist any ordinary nourishment. In North
Germany, also, on various occasions, where famine or neces-
sity urged it, a similar substance, under the name of moun-
tain meal, has been used as a means of staying hunger. In
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South America, likewise, the eatjng of clay prevails among
the native Indians on the banks of the Orinoco, and on the
mountains of Bolivia and Peru. Humboldt states that the
earth eaten by the Otomac Indians, on the Orinoco, is an
unctuous, almost tasteless clay—true potter’s earth—having
a yellow-gray color, in consequence of the presence of oxide
of iron. This they select with great care, and they are even
able to distinguish the flavor of one kind of earth from that
of another. At the periodical swelling of the river, which
lasts from two to three months, and when all fishing is
stopped, they devour immense quantities of earth. An In-
dian will eat from one-quarter of a pound to one pound and
a quarter of this food daily. A similar practice prevails in
the hill country of Bolivia and Peru. Dr. Weddell saw a
species of gray colored clay exposed for sale in the markets
of La Paz, on the Eastern Cordilleras, and which was called
by the native name of Paksa. The Indians, who are the
only consumers of it, eat it in large quantities with the bit-
ter potato of the country. They allow it to steep for a cer-
tain time in water, so as to form a kind of soup or gruel,
and season it with salt. At Chiquisaca, the capital of the
State, small pots made of an earth called Chaco are exposed
for sale. These arc eaten like chocolate. The eating of
certain varieties of earth or clay may therefore be regarded
as a very extended practice among native inhabitants of
tropical regions of the globe. It serves, in some unknown
way, to stay or allay hunger, stilling, probably, the pain or
craving to which want of food givesrise. It enables the
body to be sustained in comparative strength with smaller
supplies of ordinary aliment than are usually necessary; and
it can be eaten in moderate quantities, even for a length of
time, without any sensible evil consequences. A fondness
even is often acquired, sa that at last it comes to be regarded
and eaten as a dainty.
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Botanical Notes,

Influence of Light on Size of Leaves.—M. Ch. Flahault, in
the Anriales des Sciences, brings forward additional observa-
tions to support his view that under equal conditions, the
leaves of plants of the same species are larger in proportion
as we go northwards, these relatively larger dimensisns be-
ing due to the duration of light of relatively feeble intensity.
In cases where the chlorophyl is formed in the absence of
light it must be formed at the expense of the materials stored
up in the tissues. The importance of these reservoirs of
nutriment is still greater in the case of flowers. Thus, in
the case of hyacinths, both blue and red. M. Flahault found
no difference in the color of the flowers grown in the light

-or in the dark, the color being manufactured from the stores

of material in the bulbs.

A Wonderful T'ree.—Baron Ferd. Von Mucller says in his
‘Eucalyptographia,” that one of the grandest trees of the
globe, and one of the greatest wonders in the whole creation
of plants, is the Eucalyptus diversicolor. Astounding records
of the height of this tree have been given. The Messrs.
Muir saw trees with stems 300 feet high up to the first branch,
and Baron Von Mueller himself noticed many which ap-
proachred to 470 feet in their total height. When closely

‘| growing the young trees may have a comparatively slender

trunk, so much so that a tree 180 feet high may show a stem
hardly morc than a foot in diameter. Iu such a case the
foliage, for want of space, is also only scantily developed,
and the ramifications are but short in proportion to the tall-
ness of the stems. Inthe mast-like straightness of the trunk
and the smooth whiteness of its bark, this superb tree imi-
tates completely the variety regnans of E. amygdalina, of
Southeast Australia, with which also, and perhaps solely, it
enters into rivalry as the tallest tree of the globe. Even the
loftiest trees may not have been found out yet in thesecluded
humid forest valleys, in which E. diversicolor, like E. amyg-
dalina, rejoices most and luxuriates to the greatest extent.
But possibly in the 200 miles of uninterrupted length of
Sequoia forests, a few years ago rendered known to exist in
Southern California, mammoth tyees of Sequoiw Wellingtonia
or S. sempervirens may occur, which possibly excel in stu-
pendous height even the famous individual trees of the
Calaveras grove, )

Big Trees of the West.—Case’s ‘“ Botanical Index ” gives the
following record of some large trees growing in Indiana:
Chestnut.—In Jackson County there are to be found the
largest chestnuttreesin the State. They are veritable giants,
located about three miles southeast of Seymour. One of
these measures 22 feet in circumference 2 feet above the
ground, and the height to the first limb is 70 feet. Sassz-
fras.—This tree attains a remarkable size on the Lower
Wabash. One of these, nne mile and a half west of Spring-
field, is fully 3 feet in diameter, and for more than 60 feet
clear of limbs and knots. Its height in full is 85 feet.
Catalpa.—In this same region and along the Wabash the
catalpa grows slender and tall, and in great abundance. It
is used for both fence rails and posts, and for durability
stands next to the black locust.  Sycamore.—The giant tree
of Indiana, in all probability, is a sycamore in the White
River bottom, not far from Worthington. It is said to be 48
feey in circumference, and has a solid trunk. At a height
of 25 feet it branches into three or four limbs, one of which
must be more than 5 feet in diameter. The tree is not quite
rou_ud, but still it is quite regular. )

Botanical Gardens.—A paper on the hotanical enterprises
of the empire was read, May 11, to the Colonial Institute by
Mr. Thiselton Dyer, Assistant Dircctor of Kew Gardens.

| The lecturer gave a history of botanical gardens, which date

from the middle of the sixteenth century, when Alfonso
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d’Este, Duke of Ferrara, the patron of Tasso, set the fashion
of making collections of foreign plants and fiowers. The
earliest public botanic garden was founded by Cosmo de’
Medici, in 1544, for the University of Pisa. The following
year one was founded at’Padua. In France, theearliest bo-
tanic garden was founded at Montpellier toward the end of
the sixteenth century; and in Germany, that of Giessen was
established in 1614; and in the Low Countries, that of Leyden
dated from 1577. In England the Royal Garden at Hampton
Court was founded by Queen Elizabeth, and supported by
Charles II. and George III. Those which followed and still
remain were: Oxford, founded in 1632; Chelsea, in 1673;
and Edinburgh, in 1680. The origin of Kew as a scientific
institution was entirely due to the Hanoverian princes. Dur-
ing the reigns of George IV. and William IV. Kew was
much neglected; but since that date, owing to the efforts of
Lindley and Hooker, this state of things has been remedied.
Plant distribution to all parts of the world is extensively
carried out from the gardens, especially that of cinchona,
caoutchouc, and Liberian coffee. The herbarium is the
largest in the world. The example of Kew in the matter of
museums and economic botany has been followed by Ham-
burg, Berlin, Ghent, Paris, Boston, and the English colo-
nies. Recently the whole vegetable collections of the India
Museum have been transferred to Kew. Mr. Dyer stated
that one of the most striking features of the gardens was the
enormous correspondence with the botanic establishments of
the colonies. ’

An Interesting Botanical Fact has been discovered by M.
Lemoine, of Nancy, who finds that the stigmas of double
flowers are capable of fertilization by the pollen of single
tlowers, with the result of yielding seeds which in the ma-
jority of cases produce double flowers.
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Setting Type by 'Telephone.

The London 7¥mes contains an article describing the sys-
tem of telephonic reporting adopted by that journal, in order
to have the latest and fullest report of the speeches made in
the Houses of Parliament. Permission having been obtained
from the Metropolitan Board of Works to lay down the ne-
cessary wires in the subway of the Embankment, a new con-
nection between the House of Commons and the T%mes office
was formed, and one of Edison’s loud-speaking telephones
placed at either end. The immediate result of this arrange-
ment has been to bring the compositor at the machine into
direct communication with the Parliamentary reporter at
the House, and to enable the debates to be reported and
printed from half to three-quarters of an hour later than
had previously been possible. The notes made by the re-
porter can be read directly into the telephone receiver in a
room adjoining the gallery either by the reporter himself
when relieved or by another person employed for the pur-
pose; and the compositor, at his machine in the office, sits
with his ears in juxtaposition with the other terminal of the
instrument. The plan which has been found the most effi-
cacious for the purpose of shutting out distracting sounds
of other kinds is to place the disk of the telephone ahove
and behind the compositor, and then to arrange two tubes,
each with two trumpet-shaped extremities, in such a man-
ner that these extremities are applied at one end to the two
sides of the telephone disk and at the other end to the two
ears of the compositor. The compositor is also furnished
with a speaking instrument, with a key for ringing a bell,
and with a bell which is rung from the House, a simple
code of bell signals, consisting of one, two, or three strokes,
sufficing for the ordinary requirements of each message.
The compositor announces by the bell that he is ready, re-
ceives a sentence, strikes the bell to indicate that he under-
stands it, sets up the type with his machine, strikes the bell
again for the reader to continue his dictation, and so on
until the work is carried as far as time will allow. If there
is any doubt or difficulty about the words, a bell signal will
cause them to be repeated, or explanations can be sought
and received by direct vocal communication. In this power,
indeed, resides one of the chief advantages of the method,
and one which ought to lead to greater accuracy than has
ever previously been attainable. The names of people,
places, etc., can be spelled out letter by letter if there is
any doubt about them.
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1ce Gorge at Newton, N. J.

An interesting ravine, in which natural ice remains
throughout the sumrmer, is attracting local interest at New-
ton, New Jersey. It lies at the foot of Blue Mountain, is
several hundred yards long, from ten to thirty feet deep, with
caves and clefts in the rocks, filled with ice. The shade at
the gorge is described as very dense, the sun apparently
never penetrating it. The bottom of the gorge is covered
with ice, and the little caves and crevices are filled with it.
The parapet of the mountain, like the Palisades of the
Hudson, is very nearly perpendicular, and rises about 400
feet above the ravine, through which a current of cold
air sweeps.constantly. The thermometer, which registered
in the nineties in Newton, marked 38° at the bot-
tom of this gorge—too cold for one to remain there any
length of time. A few feet from one end of the gorge a
spring of the most delicious sparkling water bubbles up. It
tastes slightly of iron, and is very satisfying to the thirst.
The water in this spring stands at 34°. The owner of the
farm on which the gorge is found, says that it is much re-
sorted to for ice, so that by the middle of August but little
remains except in the caves and deeper holes.
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On the Advantages of Moistening the Air in Cotton
Mills.

Considering the immense expenditure of brainsand money
during the last forty years by inventors, machinists, and
manufacturers, in perfecting machitery used in the several
processes of cotton manufacturing, one might be led to sup-
pose that a mill, equipped with modern machinery such as
is turned out by the best makers, would always produce
goods of uniform weight and quality. Experience, however,
shows that at almost any time there may be found in such
mills a variation of from one to five or more numbers in the
yarn, and from one to three per cent in the weight of cloth,
and sometimes the same or more in width, and a quality far
from perfect, although the average weight may be at or near
the standard by taking a month’s work together. Carding
and spinning overseers regularly weigh roving and yarn seve-
ral times a day, and alter gears if need be; yet with all this
care and watchfulness they are not able to preventthe varia-
tions noted, although there has been no change either in cot-
ton or in the general operations of the machinery.

In the light of present knowledge it is unreasonable for
manufacturers to expect or require machine builders to make
machinery that will produce uniform and exact results atall
times, so long as no means are taken to prcduce a uniform-
ity of atmospheric condition in which to operate the ma-
chinery. This has reference to variations of climate, and to
electricity and dryness. Frictional electricity is generated
by the motion of wind, belts, pulleys, fliers, bands, cylinders,
beaters, etc.; also by the friction of rolls, bearings, etc. Its
effects upon the cotton fiber are to cause it to cling to beat-
ers, cylinders, and cylinder aprons, and to puff up the sliver,
so that when it passes through the evener trumpet it delivers
less actual fiber than intended, and less than it would if there
was an absence of electricity, thus not only making variable
sized yarn and cloth (as the electricity varies), but causing

" the work to run badly in the subsequent operations, which
are set and calculated for a specific size of roving or sliver.
In doubling and drawing thereis a constant loss and damage
to the sliver occasioned by electricity, which causes the fibers
to stand out and catch on to and lap round the rolls. The
electrical condition of the air varies much, and we have so
little knowledge about it, and so few means of measuring it,
that it is almost impossible to tell when and how much to
alter machinery to correct itseffects. Some meansareneeded
in every department of a mill to absorb or destroy this dis-
turbing element. Now it would seem that a remedy exists
in moistening the air, thereby rendering it capable of con-
ducting away the electricity as fast as it is produced.

A short time since, a well known and skillful American
manufacturer had new cards of English make, which, when
started, would take in cotton well enough, but the combs
would not take it off the doffers until he had pails of water
set all around the cards, and had watered the surroundings.
The trouble was too much electricity, and carders often have
similar experience with common cards, especially in dry and
windy weather. We must always remember that dry air is
a poor conductor of electricity. On the other hand, too dry
air in some respects affects the running of the work ina cot-
ton mill in much the same way as electricity, especially as
regards the puffing-up of the sliver. Dry air absorbs the
moisture from oil placed on bearings, thus depriving itof an
important element of lubrication. Every band that drives
a spindle ought to be, and is supposed to be, put on with
just the amount of tension needed to run it properly. Ifthe
air at the time is dry, and changes to damp, then the band
will be too tight, requiring more power to drive it, and more
oil to lubricate it; while, on the other hand, if the air were
damp and changed to dry, the band would become loose, and
would not drive spindle to speed, and hence would make
slack-twisted, poor yarn. It is wellknown that carding and
spinning as well as weaving runs better in damp air; mois-
ture gives elasticity to yarn. In weaving, warp threads are
sized or starched to prevent their being roughed up by the
action of the reed and harness, but the reed and harness will
rough up and rub off much fiber and starch unless the air is
moist enough to keep them in place. The sudden blows of
the lathe in driving in the filling strains the yarn severely;
so, unless there is some elasticity in the yarn, it is very lia-
ble to break, and of course causes imperfect work and loss
of production. It is acommon practice among weavers to
moisten the yarn by placing a wetted cloth over the warp
beam, especially if the warp be hard-sized. Most manufac-
turers now acknowledge the need of regular moisture, and
some vainly try to obtain it in weaving rooms by blowing
off raw steam, which usually gives much heat, but little water
to dampen the air with.

In ourclimate, when it isdry weather, the air contains one
or two grains of moisture to the cubic foot of air, and when
damp, from five to twelve grains of water to the cubic foot
of air, each depending upon the temperature. . It is not
claimed that a proper regular humidity will remedy the de-
fects of machinery, but it is claimed that it will absorb elec.
tricity, or destroy its power to injure the proper manipula-
tion of cotton, as well as give the mostdesirable condition in
which to produce the best goods at the chapest cost.—7%e

Universal Engineer.
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Crystallized Prussian Blue.

To the various forms of Prnssian blue already known, such
as soluble, insoluble, etc., we may now add a crystalline
form. Prof. Gintl, in Prague, says that when freshly pre-
cipitated Prussian blue is treated with a slight excess of con-
centrated hydrochloric acid and gently warmed, it will dis-

solve. A larger excess of acid will dissolve it cold. The:
resulting solution has a faiht yellow color, and when diluted

with water the blue pigment againseparates. If thesolution

be allowed to evaporate spontaneously at ordinary tempera-

ture, or is slowly diluted by the absorption of moisturefrom
the atmosphere, the Prussian blue will separate as a crystal-
line sediment, which possesses a magnificent copper luster in
reflected light, and hence a glass surface covered with a thin
layer of this sediment looks like a copper mirror. When
magnified somewhat this sediment is seen to consist of indi-
vidual crystals, which have an intense blue color in trans-
mitted light, but seen in refiected light glisten with a fine
copper red.

In every position the crystals present quadratic faces to
the observer, and being perfectly indifferent to polarized
light; wé must conclude that they belong to the regular, or
isometric system, although the crystals were too small to be
measured. Gintl did not obtain crystals large enough to
permit of an accurate determination of the crystalline form,
hardness, and specific gravity, but, if the experiment were

carried out on a larger scale, and by conducting the evapo-
ration or dilution very slowly, probably larger crystals will ;

be obtained.

It is also of interest to know that what is called Turnbull’s
blue, formed by precipitating a ferrous solution with ferrid-
cyanideof potassium, reacts in the same manner when treated
with hydrochloric acid, and similar crystals separate. This
fact favors the theory previously advanced that Prussian
blue and Turnbull’s blue are perfectly identical compounds.
If a solution of oxide of iron containing an excess of hydro-
chloric acid be mixed with a solution of ferrocyanide of po-
tassium, also containing hydrochloric acid, no precipitate is
formed until diluted. With ferrousoxide and ferridcyanide,
both containing hydrochloric acid, a pale yellow solution
also results. In this solution sulphocyanides produce a red
color, showing that the iron has been oxidized at the expense
of the ferridcyanide, and then it unites with the ferrocyanide
formed. This favors the identity of Turnbull’s blue and

Prussian blue.
—— e r— .

What Constitutes a Conspiracy ?

The preliminary contest in the St. Louis courts in the con-
spiracy suits of the Vulcan Steel Works against their work-
men has been decided in favor of the company. The case
is a somewhat peculiar one. James Tighe, Dennis Griffin,
Michael Dimon, Martin Hanifin, Bart Fenton, Patrick
Reiley, and Martin Hooley were employes in the convert-
ing department of the Vulcan Works. On the evening of
the 5th of last April, when two heats of iron were partially
melted, the cupola ladle filled with molten metal and the
pits covered with cooling ingots, these men are charged
with conspiring together and suddenly going out upon a
strike for higher wages. This placed the Vulcan superin-
tendents in'a predicament, and they allege that, were it not
for the timely arrival of a sufficient force of men at the
works just at the proper time, the metal would have become
hardened in the receptacles, causing the works to lie idle
and putting them to a great deal of expense in placing them
in working condition again. With the assistance of the new
workmen they succeeded in escaping actual loss. The ar-
rest of the parties named followed for conspiracy. Their
attorney moved to quash the proceedings on the ground
that they had committed no offense under the common law.
The acting State attorney claimed that it was both a statu-
tory and common law offense. The case was finally argued
before Judge Cady, who delivered, at the session of the
Court of Criminal Correction, the appended decision: ‘‘The
statement contained in the information filed in this case, if
true, constitutes, in my opinion, a clear case of conspiracy.
It is doubtless true that there is no crime in the solitary fact
that the several defendants agreed or conspired together
that unless higher wages were paid they would cease work,
but it is equally clear that for these defendants to confeder-
ate, conspire, and agree together to stop work under the
circumstances and for the purposes alleged in the informa-
tion, is an offense. It is true that the mere failure or a re-
fusal to perform a civil contract is not of itself a crime. But
the circumstances alleged in connection with the refusal of
these defendants and others certainly constitute an offense.
I am, therefore, of the opinion that the motion should be
overruled and the defendants put upon their trial."—Coal
Trade Journal.
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Labor-Saving Machinery.

The Shoe and Leather Reporter thus sums up the labor-sav-
ing appliances which have been introduced into the boot and
shoe manufacture within a few years: :

To enter into a detailed description, remarks the editor, of
these labor-saving devices would be an almost endless task,
but a general idea can be gained from the following: Among
the latest inventions is the hydraulic shoe press, with which
one operator can sole 700 pairs of shoes per day. Next comes
the beating-out machine, which is a most necessary adjunct
to a Jarge shoe factory. Then come several designs in power
machines for trimming and planing the edges of soles of
shoes, each doing the work of three men, and better than by
hand. Next comes the sewing-welt, or turn machine, mak-
ing a shoe as pliable and comfortable as one hand sewed, and
it is hard to detect any difference, one machine beingcapable
of making 120 pairs per day. Again, ‘there is produced a
lasting machine, whose work is simply perfect and wonder-
ful. Then we have a new welt shoe machine, oraid to hand
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the workman to simply put in the stitches, making the boot
or shoe a hand seyed shoe in every essential particular.
Then the numerous wax and dry thread sewing machines
come in, adopted for every variety of work, from the finest
French kid or velvet embroidered slipper to the closing up
of the seams of the heaviest stoga boot or brogan. Again,
we have a patent vamp folding machine, which neatly and
rapidly turns the edge of the vamp, leaving a neat and fin-
ished appearance, instead of a raw edge; heel-scouring and
sand-papering machines are made in every variety; stamping
machines for monograms on the soles, heel trimmers, and an
endless variety of small but useful machines; peg cutting and
nail rasping machines, that will clean the pegs and nails out
of a shoe from heel to toe, from a child’s shoe to a heavy
boot, leaving the inside perfectly smooth, which do not dis-
turb the crimp or injure the upper in the least.

Then we have the boot and shoe crimping maclrine, two en-
tirely separate inventions, the boot crimper being capable of
perfectly crimping 12 to 16 cases of boots daily, and better
than can be crimped by hand, and the shoe crimper that can
finish in a perfect manner over 400 pairs per hour. In leather
machinery we have glassing, stoning, pebbling, and polish-
ing jacks, tanning and stuffing mills; hide unbairing ma-
chines that will do the work of 4 to 8 men, taking out the
lime, doing away with the objectionable bating or drench-
ing, and doing 800 sides daily with ease. Then we have the
wonderful scouring or hide machine, that marvel of skill and
ingenuity; union and belt knife splitting machines; bark
mills, capable of grinding many cords of bark, wet or dry,
daily; tan presses that will press perfectly one cord of bark
per hour, and leave it so free from water that it can be im-
mediately used for fuel; the wonderful leather measuring
machine, for giving positive and instantaneous measurement
of skins or leather. Then there is a new machine forsoften-
ing leather, by which every fiber is loosened and softened
without injury, leaving the leather strong, soft, and flexible,
besides hundreds of other machines which are now being
perfected. Our boot and shoe manufacturers are enterpris-
ing, and are always ready to adopt any new thing that has
actual merit, and the shoe factories of to-day present a
marked contrast with those of former years.

. ————r———
Yield of Butter from Cream.

I have, for some time past, kept accurate account of the
quantity of cream put into the churn and the butter taken
out, and I find that one quart of pure cream, weighing pre-
cisely two pounds, will make one pound of butter, as near
as can be figured. This is the thick cream, which is taken
in an adherent, leathery skin from a shallow pan in which
the milk is three inches deep, and has been kept until it is
sour, but not thick. From cream taken from a pail eighteen
inches deep, and which stood four inches deep on the milk,
but which was semi-fluid, three pounds of butter was given
by four quarts of the cream. This cream was in good con-
dition for churning, and needed no water to dilute it. It
was distinctly sour, having been skimmed from milk set
thirty-six hours, and was kept forty-eight hours before
churning. The churning was sixteen quarts, which yielded
twelve and one-half pounds; the temperature of the cream
was sixty-two degrees, and the time of churning was eleven
minutes. The cows were Jersey and Ayrshire. The more
solid cream was all from Jersey milk, was in the same con-
dition as the other as to sourness; twelve quarts were put
into the churn, and eleven pounds fourteen ounces of hutter
came out; the cream was too thick to churn without con-
siderable water being put in. The temperature of this
churning was sixty-five degrees, and the time eight min-
utes. There-is no doubt that sour cream will make better
flavored and more solid butter, and more of it, than sweet
cream; the butter will also keep longer in good condition.
Sweet cream butter is excellent, and may be exquisite, if
very well made, for immediate use, but it deteriorates very
rapidly, while sour milk butter improves by keeping for
several weeks, if well made and well kept. But neither the
milk nor the cream should be permitted to turn to “¢clab-
ber,” as Mr. Bonner terms it.—H. Stewart, in Country Gen-

tleman.
—_—— .t -—

Rome to have an Exhibition.

It is proposed to have an International Exhibition in
Rome in 1885-86, and a journal has been started to further
the project. An effort is being made to secure for the Ex-
hibition outside Porta Pia and Porta Salara, on the north
side of Rome, embracing the Villa Albani, with its finecol-
lection of sculpture and Italian garden; the Villa Borghese,
with its pleasant walks and gallery; the Villa Ludovisi,
adjoining the walls, with its casino, and the Aurora of
Domenichino; the Villa Patrizi; the Villa Torlonia; the
Villa Ada—lately the king’s property, but since bought by
Count Telfener—which reaches to the edge of the Anio; and
the tract lying between these estates, from the furthest of
which the land drops suddenly down to the Campagna. giv-
ing a splendid view of Soracte and the Sabine Hills.

P

A New Breed of Whales.

A whaling captain, lately returned from the Arctic seas,
declares that a new breed of whales have made their appear-
ance in those waters. They are supposed to have emigrated
from the open sea at the pole. The skipper describes them
as very much larger than the old whales, and very gentle
and confiding. In former years when a whale was har-
pooned the rest of the herd threw up their flukes and made
off. The new breed do not seem to mind in the least the

sewing, which pricks the holes and trims the sole, ready for i capture of one of their number.—X. Y. Evening Post.
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Buziness and Levsonal,

The Charge for Insertion under this head is One Dollar
a line for each insertion ; about eight words to a line.
Advertisements must be reccived at publication office
as early as Thursday morning to appear in next issue,

& The publishers of this paper guarantee to adver-
tisers a circwlation of not less than 50,000 copies every
weekly issue.

Wanted—Second-hand Baxter Steam Engine.
dress J. W. Reid, South Argyle, N. Y.

3 in. Telescopes, achromatic giasses by Wray, Lon-
don, $65; 13} in. diam. Reflector, $500; and all other
sizes; finest quality. Ramsden & Co.,610 Arch St., Phila-
delphia, Pa.

Sample Specialties wanted for Export; notions, fancy

00ds, toys, ete. Address W. B., Box T3, N. Y. city.

‘We want Velocipede Wheels,.—Manufacturers of same
will please send us theirprice lists at once. We think
some improved cast hub for these wheels will suit us
best. United States Manuf. Company, Chicago, Iil.

Wanted—Parties with Capital to Manufacture on
Royalty, or other ways, a Patented Article,suitable for
the Carriage Hardware Trade. Address P. O. Box 630,
Rumford, R. L.

Asbestos Board, Packing, Gaskets, I"ibers, Asbestos
Materials for Steam & Building Purposes. Boiler & Pipe
Covering, Asbestos Pat. FiberCo.,limited,194 B’way,N.Y.

Corrugated Wrought Ironfor Tires on Traction En-
gines, etc. Sole m’f’rs., H. Lloyd, Son & Co., Pittsb’g, Pa.

Malleable and GrayIron Castings, all descriptions, by
Erie Malleable Iron Company, limited, Erie, Pa.

Apply to J. H. Blaisdell for all kinds of Wood and
Iron Working Machinery. 107 Liberty St., New York.
Send for illustrated catalogue .

Lubricene, Gear Grease, Cylinder and Machinery Oils.
R. J. Chard, 6 Burling Slip, New York.

Telephones repaired, parts of same for sale. Send
stamp forcirculars. P.O.Box 205, Jersey City, N.J.

Our new Stylographic Pen {just patented), having the
duplex interchangeable point section, is the very latest
improvement. The Stylographic Pen Co., Room 183, 169
Broadway, N. Y.

Advertising of all kinds in all American Newspapers.
Special lists free. Address E. N. Freshman & Bros., Cin-
cinnati, O.

Skinner & Wood, Erie, Pa., Portable and Stationary
Engines, are full of orders, and withdraw their illustra-
ted advertisement. Send for their new circulars.

Sweetland & Co., 126 Union St., New Haven, Conn.,
manufacture the Sweetland Combination Chuck.

Power, Foot,and Hand Presses for Metal Workers.
Lowest prices. Peerless Punch & Shear Co.62 Dey St.,N.Y,

The Brown Automatic Cut-off Engine; unexcelled for
workmanship, economy, and durability. Write for in-
formation. C. H. Brown & Co., Fitchburg, Mass.

For the best Stave, Barrel, Keg, and Hogshead Ma-
chinery, address H. A. Crossley, Cleveland, Ohio.

Best Oak Tanned Leather Belting. Wm. F. Fore-
paugh,Jr. & Bros. 538t Jefferson St., Philadelphia, Pa.

National Steel Tube Cleaner for boiler tubes. Adjust-
able, durable. Chalmers-Spence Co.,40 John St., N. Y.

Ad-

Split Pulleys at low prices, and of same strength and
appearance a8 Whole Pulleys. Yocom & Son’s Shafting
WorksL Drlnker St., Philadelphia, Pa.

Stave, Barrel, Keg, and Hogshead Machinery a spe-
cialty, by E. & B. Holmes, Buffalo, N. Y.

Solid Emery Vulcanite Wheels—The Solid Original
Emery Wheel —other kinds imitations and inferior.
Caution.—Our name is stamped in full on all our best
Standard Belting. Packing,and Hose. Buy that only.
‘The best is the cheapest. New York Belting and Pack-
ing Company, 87 and 38 Park Row. N. Y.

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nickel salts, importers Vienna lime, crocus,
etc. Condit, Hanson & Van Winkle, Newark, N. J., and
92 and 94 Liberty St., New York.

Presses. Dies. and Tools for working Sheet Metal, etc.
Fruit & other cantools. Bliss & \Williams, B’klyn, N. Y.

Blake ‘ Lion and Eagle > Imp’d Crusher. See p. 13.

Instruction in Steam and Mechanical Engineering. A
thorough practical education, and a desirable situation
as soon as competent, can be obtained at the National
Institute of Steam Engineering, Bridgeport, Conn. For
particulars, send for pamphlet.

Polishing and
E.

Hydraulic Jacks, Presses and Pumps.
Buffing Machinery. Patent Punches, Shears, etc.
Lyon & Co.,470Grand St., New York.

Forsaith & Co., Manchester, N. H.. & 207 Centre St.,
N. Y. Bolt Forging Machines, Power Hammers, Comb’d
Hand Fire Eng. & Hose Carriages, New & 2d hand Machin-
ery. Send stamp for illus. cat. State just what you want.

Air Compressors, Blowing Engines, Steam Pumping
Machinery, Hydraulic Presses. Philadelphia Hydraulic
‘Works, Philadelphia, Pa.

Wright's Patent Steam Engine, with automatic cut
off. The best engine made. For prices, address William
Wright, Manufacturer, Newburgh, N. Y. .

Sheet Metal Presses. Ferracute Co., Bridgeton, N.dJ.

Peck’s Patent Drop Press. See adv., page 14.

Special Wood-Working Machinery of every variety.
Levi Houston, Montgomery, Pa. See ad. page 18.

The best Truss ever used. Send for descriptive circu-
larto N. Y. Elastic Truss Co., 683 Broadway, New York.

For Pat. Safety Elevators, Hoisting Engines, Friction
Clutch Pulleys, Cut-off Coupling, see Frisbie’s ad. p. 28.
For Separators, Farm & Vertical Engineg, see adv.p.28.

For Patent Shapers and Planers, see ills. adv. p. 28.
For Mill Mach’y & Mill Furnishing, see illus. adv. p.29.

Mineral Lands Prospected, Artesian Wells Bored, by
Pa. Diamond Drill Co. Box423, Pottsville, Pa. See p. 881,
Rollstone Mac. Co.’s Wood Working Mach’y ad. p. 29.

Machine Knives for Wood-working Machinery, Book
Binders, and Paper Mills. Largeknife work a specialty.
Also manufacturers of Soloman’s Parallel Vise. Taylor.
'Stiles & Co., Riegelsville, N. J.

Silent Injector, Blower, and Exhauster. See adv. p. 45.

Horizontal Steam Engines and Boilers of best con-
struction. Atlantic Steam Engine Works, Brooklyn, N.Y.

‘The Chester Steel Castings Co., office 407 Library St.,
Philadelphia, Pa., can prove by 15,000 Crank Shafts, and
10,000 Gear W heels, now in use, the superiority of their
Castings over all others. Circular and price list free.

Brass & Copper in sheets, wire & blanks. See ad. p.45.
For Alcott’s Improved Turbine, see adv. p. 45.

AirCompressors. Clayton Stm. PumpW ks,Bk’lyn, N.Y.
Machine Diamonds, J. Dickinson, 64 Nassau St.,N. Y.

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

For Superior Steam Heat. Appar., see adv., page 45.
Millstone Dressing Machine. See adv., page .45

Steam Engines; Eclipse Safety Sectional Boiler. Lam-
bertville Iron Works, Lambertville, N. J. See ad. p. 418,
Hydraulic Cylinders, Wheels, and Pinions, Machinery
Castings; all kinds; strong and durable; and easily
worked. . Tensile strength not less than 65,000 1bs. to
square in. Pittsburgh Steel Casting Co., Pittsburgh, Pa.

New Economizer Portable Engine. See illus. adv. p. 45.

For Shafts, Pulleys, or Hangers, call and see stock
keptat?9 Liberty St., N. Y. Wm. Sellers & Co.

‘Wm, Sellers & Co., Phila., have introduced a new
injector, worked by a single motion of a lever.

Ore Breaker, Crusher, and Pulverizer. Smaller sizes
run by horse power. Seep.45. Totten & Co., Pittsburg.

NEW BOOKS AND PUBLICATIONS:
DIGEST OF PATENTS ON CULTIVATORS,

Some time ago we had occasion to notice a valuable
digest on seeding machines and implements, compiled
by James T. Allen, of the Patent Office, Washington.
Encouraged by the demaud for that work, the author
proposes to issue in twovolumes a digest of all the culti-
vatorsand attachments belonging to that kind of ma-
chine, which have been patented up to July 1 of the
present year. They number over 5,700, and eachinven-
tion will be illustrated, similar to the engravings in the
Official Qazette. The full claims of each patent will be
given, and whennecessary for a better understanding
theinvention extracts from the specification will also be
made. To manufacturers of agricultural implements
and for patent solicitors and lawyers this new digest
will be found very useful. Mr. Allen, whose address is
Lock Box 699, Washington, D. C., would like to hear
from persons who wish to subscribe for the work.

A DieesT oF PATENT OFFICE DECISIONS,

1869-1879. By William Edgar Simonds.
‘Washington, D. C.: W. H. & O. H. Mor-
rison. :

A digest, in classified and chronological order, of sub-
stantially all the reported decisions of the Commis-
sioners of Patents to January, 1880. The cases omitted
are mainly those the reading of which, in the authors’
opinion, throws no light on any principle of law, me-
chanics, or practice. The digests appear to have been
made with painstaking carefulness and sound judg-
ment, and the volume cannot fail to be handy and ser-
viceable to all having to do with patent law, whether in-
ventors or attorneys.

ARCHEOLOGICAL INSTITUTE OF AMERICA.
First Annual Report of the Executive
Committee, 1879-80. Cambridge: John
Wilson & Son.  8vo, paper, pp. 26.

The Arch®ological Institute of America has been
formed for the purpose of promoting and directing
archological investigation and research—by the send-
ing out of expeditions for special investigation, by aid-
ing the efforte of independent explorers, by publication
of reports of the.results of the expeditions which the
Institute may undertake or promote, and by any other
means which may from time to time appear desirable.
Though but a year old the Institute has secured a large
and influential membership, and has undertaken work
which proves it worthy of a place in the front rank of
American scientific societies. Its first year’s contribu-
tions include a valuable essay by the Hon. Lewis H.
Morgan, on the system of house building practiced by
the Indians; Mr. J. T. Clarke’s studies of the monu-
ments and ruins along the Greek shores; and Mr. W.
J. Stillman’s investigations at Monte Leone in Italy.
The Institute’s work laid out for the present year in-
cludes an expedition to Colorado and New Mexico, to
investigate the institutions and history of the Pueblo or
village Indians of those regions.

THE CABINET MAKER AND UPHOLSTERER’S
CompANION. By J. Stokes. Philadel-
phia: Henry Carey Baird & Co. $1.25.

This is a fifth edition of Mr. Stokes’s work, with valua-
ble additions, covering the treatment, finishing, restora-
tion, and improvement of wood surfaces. The book is
well indexed and has a full table of contents.

SEwAGE DisposarL. By Heary Robinson.
London and New York: E. & F. N.
Spon.  $1.50.

Reviews briefly the experience of British engineers
and sanitarians in the disposal of water-carried sewage,
no attention being given to any other methods of deal-
ing with the waste matter of towns. Where suitable
land is available Mr. Robinson advises irrigation, other-
wise he would employ chemical treatment; but he does
not encourage any extravagant expectations of profit
from either method. :

LeETTs PoPULAR ATLAS. IN MONTHLY
PArTs. London: Letts, Son & Co.

The first part of this promising series contains a
double sheet showing the world on Mercator’s projec-
tion, and a map of the British Isles. The maps are care-
fully drawn, clearly engraved, and well printed; size
17 inches by 14 inches. The price, seven pence a part
of three maps, is verylow for work so well executed.
Ocean depths areshown by graded shades of blue: ocean
currents by distinctive white and blue lines; ocean
cablesand main lines of land telegraph, by redlines.
The plan includes special geological and railway maps.
The first year’s issue will cover the principal divisions
of the globe; and subsequent parts will supply maps
more in detail until the atlas is made complete. On
special maps, roads, lighthouses, and other useful de-

tails will be given.

THE METRIC SYSTEM AND INTERCHANGE OF
‘WEIGHTS AND MEASURES. By D. Beacls,
Je., and B. A. Gibbens. New York: G.
P. Putnam’s Sons. 75 cents.

Apparently designed for a school book, to familiarize
boys and girls with the names and comparative values
of metric standards. The book is neatly made and
seems likely to be useful. N

TaE AMERICAN Bicycre. By Charles E.
Pratt. Boston: Issued by the Pope
Mf'g Company, 87 Sumner street.

A second edition of Mr. Pratt’s manual for ‘* the Ob-
gerver, the Learner, and the Expert * in the use of the
“wheel,” to which the author has added an appendix
for 1880. The new matter reviews the recent progress
of bicycling at home and abroad, improvements in the
manufacture of the wheel, recent races, the rules of
American bicycle clubs, and offers forty-five new excur-
sion routes, with stations and distances.

MEMOIRS OF THE SCIENCE DEPARTMENT,
UNIVERSITY OF TokI1o, JAPAN, VoL. I
On Mining and Mines in Japan. By C.
Netto, M.E., Professor of Mining and
Metallurgy. Tokio, Japan: Published
by the University.

In the order of theirimportance themineralsof Japan
arecoal, copper, silver, gold, iron, kaolin, petroleum,
sulphur, lead, antimony, tin, cobalt, quicksilver, mar-
ble, jasper, agate, amber, graphite. The yield in 1877
was nearly eight million cwt. of coal; 75423 cwt. of
copper; 96,213 cwt. pig iron; 354,392 oz. silver, and
11,281 oz. gold. The production of antimony is in-
creasing. The yield of lead, tin, copper, quicksilver
and petroleum, is not sufficient for home consumption.

TaE MOULDER'S AND FOUNDER'S POCKET

GuipE. By Fred. Overman, M.E.,
with supplement by A. A. Fesquet. II-
lustrated. Philadelphia: Henry Carey

Baird & Co. 12mo, cioth, pp. 342. 1880.

A new edition of thelate Frederick Overman’s suc-
cessful treatise on moulding and founding, the construc-
tion of melting furnaces, the composition of alloys, etc.,
to which Mr. Fesquet has added nearly a hundred pages
on statuary and ornamental moulding, ordnance, mallea-
ble iron castings, and other matters of importance to
moulders and founders; also a careful index giving
eight or nine hundred references.

CATALOGUE OF BoOKS AND PAPERS RELAT-
ING TO ELECTRICITY, MAGNETISM, THE
ELECTRIC TELEGRAPH, ETC., INCLUDING
THE RoNALDS LiBrRARY. Compiled by

Sir Francis Ronalds, F.R.8., and edited
by Alfred J. Frost. London and New
Y‘;rk: E. & F. N. Spon. 1880. 8vo,

paper, pp. 564.

As early as 1816 Sir Francis Ronalds demonstrated by
actual experiment the possibility of an electric tele-
graph, and showed that frictional electricity could be
practically used for conveying messages over long dis-
tances. It was his misfortune, however, that in this par-
ticular his views and experimental demonstrations were
a quarter of a century in advance of thoseof his scien-
tific and official countrymen. After thoroughly proving
the practicability of his scheme he submitted his plan
to the FirstLord of the British Admiralty, Lord Mel-
ville. After some delay he received from Mr. Barrow
(afterwards Sir John Barrow) Secretary of the Admi-
ralty,a curt noteinforminghim *‘ that telegraphs of any
kind are now wholly unnecessary; and that no other
than the one now in use will be adopted.” This note
was dated August 5, 1816, at which time the government
was supporting a semaphore telegraph between London
and Portsmouth, costing $10,000 a year, and usable only
five or six hours a day in clear weather. For many
years Sir Francis Ronalds devoted much time and
money to the collection of a library of works relating to
electricity, magnetism, and the telegraph, and the com-
pilation of a catalogue of all such publications, After
his death the collcction was presented to the English
Society of Telegraphic Engineers, and the catalogue,con-
tainingover 13,000 entries, has now been printed by
the scciety. Its value to all specialists in this depart-
ment of science goes without saying.

HINTS 'O CORRESPONDENTS.

No attention will be paid to communications wunless
accompanied with the full name and address of the
writer.

Namesand addresses of correspondents will not be
given to inquirers.

We renew our request thatcorrespondents, in referring
to former answers or articles, will be kind enough to
name the date of the paper and the page, or the number
of the question.

Correspondents whose inquiries do not appear after
a reasonable time should repeat them. If not then pub-
lished, they may conclude that, for good reasons, the
Editor declines them.

Persons desiring special information which is purely
of a personal character, and not of general interest,
should remit from $1 to $5, according to the subject,
a8 we cannot be expected to spend time and labor to
obtain such information without remuneration.

Any numbers of the SCIENTIFIC AMERICAN SUPPLE-
MENT referred toin these columns may be had at this
office. "Price 10 cents each,

(1) F. J.'B. writes: T am an architectural
designer, and finish all my drawings,shaded elevations,
etc, only in pencil. The penciling, however, rubs off too
easy and dirties and spoils the drawing very badly. I
should feel pleased to know of some liquid to pour
over it and thus prevent the rubbing off of the pencil-
ing without spoiling the drawings, which are stretched
on drawing board. A. A very thin aqueous rolution of
gum arabic is sometimes serviceable. Thin collodion
(plain) does very well; or white of egg dissolved in
dilate ammonia watér by agitation with broken glass.
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~ (2) J.B. G. writes: I would like to know
whatis the best material to use for gluing two pieces
of woo together that will stand boiling water without
injury. A. Try a solution of gum caoutchouc in bisulph-
ide of carbon. Before using'add to it about one per
cent of chloride of snlphur (dry). The solution should
have about the consistence of molasses. Give the
cement plenty of time to harden in the joint.

3) W. H. D. asks: What can I clean
copper coins with and keep them bright? A. Remove
grease by dipping in strong hot potash lye, then clean
with cyanide of potassium solution (aqueous); or dip
bright in nitric acid and rinse immediately in running
water. To keep them bright, oil them, or coat with a
thin pale alcoholic solution of pale shellac.

(4) C. A. H. asks what the dry paper is,
or what it is saturated with, which gas men use for
testing the gas for sulph-hydrogen, or impurities. A.
Saturate unsized paper with astrong aqueous solution
of acetate of lead, and dry. When moistened and ex-
posed to gas containing sulphureted hydrogen it is
blackened.

(5) C. W. A. says: My house is connected
with water main by 800 feet of 1,114, and 114 inch iron
pipe. The main is of wood wound with strap iron,
and extends through the streets of the town. Now, I
am going to put up lightning rods, and I want to know
if it will give sufficient grouud if I connect with the
water pipe? What kind of rod, points, and fastening
will be best? Please give me the method of destroying
stumps by means of crude petroleum. A. The 800 feet
of iron pipe willmake a fair ground connection. Use
several separate rods composed of one-quarter inch
copper wire, one to each chimney and to each gable
point. Attach the rod directly to house by staples; no
insulators. Let each rod be in one piece; but if jointed
see that the joints are well soldered.  Carefully solder
the terminalsof therods to the water pipe. Point the
rods witha file. The important thing is to have several
rods—the more the better—each rod thoroughly con-
nected with theground conductor, which in your case
is theiron water pipe. As to stumps, bore deep with an
auger, fill the hole with petroleum; repeat till the wood
is well saturated with oil; then set fire.

(6) W. R. 8. writes: Please inform me of
some simple and efficient way to detect the presence of
electricity passing from one body to another. A. For
merely detecting a slight current there is nothing sim-
pler than a bell telephone. If a current passes it will be
readily detected when the connections are broken or
established. If you desire to measure the current a
galvanometer will be required.

(7) J. 8. C. asks: 1. How can 1 make a
good cheapfoot walk? Would a walk madeof lime and
gravel last any length of time? If so, how is the right
way to mix and lay it? A. See concrete floorsand con-
crete walks in SUPPLEMENTS, Nos. 33 and 36. 2. Isa
battery used with the telephone described in SupPLE-
MENT, No. 142? - A, No, unjess a transmitter isused.
3. Can a battery be made of copper and zinc immersed
in blue vitriol and water that will be strong enough to
plateand electrotype with? A. Yes. See batteries in
SuPPLEMENTS, No. 157, 158, 159,

(8) E. M. asks: Please tell how to test a
steam boiler correctly. How mauy pounds water pres-
sure will it need to safely carry 70 lb. steam pressure?
A. Use a forcing pump. The government rule requires
the test to be 50 per cent greater than the pressure of
steam to be carried. For701b. steam test,pressure 105 Ib.

(9) F. F. asks: Please inform me in your
next paper which of the different shafts in a factory is
calledthe main shaft? A. Theshaft, which first receives
the power from the engine or water wheel,and from
which the power is distributed to the variousother shafts
of the factory.

(10) T. D. writes: I have just completed a
catamaran or double hulled sail boat, the plans for
which I took from your SUPPLEMENT, No. 105. 1t has
proved a great success, being very speedy andsafe, and
has insmooth water attained the speed of over 17 miles
an hour.

(11) J. G. X. writes: In makinga taper tap
of say one sixteenth inch taper to the inch, I claim that
after turning the taper you let the poppet head stand in
the same position, and placing your thread gauge against
thetap, ret the lathe tool by the taper. The other party
claims that after the tap is turned taper, you push back
the poppet head to its true center, then set the too! with
your thread gauge, bring the poppet to the taper again,
and cut the thread. This Iclaim will not bring the
thread square with the tap. Which is right? A. You
arewrong. The pitch of thethreadis taken on the cen-
ter of the tap and not of the surface.

(12) L. W. asks: 1. What kind of a motor
would be the best torun a fan 12 inches long, 8 inches
through, shaftpulley 1 inch, with about 200 to 300 revo-
lutions per minute, running for about 6 hours without
attendance? A. A caloric engine, if you have neither
steam nor water power.

(13) E. H. asks for a formula for making
that paste orstickysubstance for catching birds, some-
thing which will work as well in winter as in summer,
Ithink it is called birdlime; if not, what is bird lime?
A. Boil the middle bark of the holly, gathered in June
or July, forsix or eight hours in water, until it becomes
tender; thendrain off the waterand place it in a pot
under ground, in layers with fern, and surround it with
stones. Leaveit to ferment for two or three weeks,
until it forms a sort of mucilage. This ispoundedin a
mortar intoa mass and wellrubbed between the hands
in running water until all the refuse is worked out; then
place it in an earthen vessel'and leave it for four or five
days to ferment and purify. This is an old fashioned re-
ceipt. Birdlime is also made from mistletoe berries
and the bark of the wafering tree.

(14) F. C. 8. writes: I have an old house
which has not been painted in twenty years. Can you
tell me of a sizing or something to put on beforeI paint
with lead and oil, to fillnp with and which will not scale?
A. Sizing is not used. In painting old work the painter

first cleans it with the brush and knife, stopping out the
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knots with red lead or shellac, filling cracks and holes
with putty, and bringing forward new patches and de-
cayed parts with a coat of priming (white lead thinned
with about 3 parts of turpeniine and one of oil with a
small quantity of drier). The firstcoat (priming) is then
applied expeditiously. It consists of white lead mixed
with turpentine only. Then the finishing coats,thinned
largely with oil, are applied.

(15) F. L. C. writes: I want a coloring
matter, black, to mix with oils for use on leather. It
must be either a liquid or something that will dissolve
readily and thoroughly and leave no sediment. Lamp
black I have found open to the last objection, besides
not being a strong black. Cheapness desirable, and it
must be of negative property that will not injure
leather. A. Try soluble nigrosine dissoived Ia warm
glycerine.

(16) C. R. J. asks (1) whether there is any
kind of ink, and what it is, if any, that can be used
with equal success with the copying pad shown on page
325, Vol. 41, of SCIENTIFIC AMERICAN, that will not fade
as does the aniline violet.- This seems to be the color
used most, as the most coples can be taken with it ac-
cording to present experience. : Is there a way to ren-
der this color more durable? If so, how can it be done?
A. Thehighergrades of solublecoal tar blués are more
permanent. The fading cannot be avoided. 2 Who
was the inventor of the process? A. The credit of the
invention is claimed by several people. It probably be-
longs to a Viennese chemist.

(17) E. M. G. asks where to get the me-
tallic cadmium. Isitan expensive metal? A. Cadmium
iz quoted at $4 per Ib. It can be obtained through any
chemist.

(18y P. H. C. asks: What will remove the
disagreeable smell arising from toots, shoes, etc., worn
during the summer months? A. Try a strong solution
of sulphate of iron—copperas—in water.

(19) C. L. S. writes: In one of your last
issues [ seea receipttor making a perfectly insoluble
glue. Canyougive me the proportions of tannic acid,
glue, and water? A. The glue will require forits pre-
cipitation about an equal quantity (wt.) of tannic acid,
water enough to dissolve the glue.

(20) H. asks: 1. How can a hemlock sole
leather tan shoe bottom be changed to an oak tan (which
gives thebottom a white appearance}? A. The differ-
ence is due chiefly to the coloring matter of the former.
Try coating with a paste of chloride of lime and water,
and after washing with a little hyposulphite of soda
solution, finally rinse with water,dryand roll. 2. What
sthe article used in shoe factories known as French
wellow? Is it turmeric? A..Extract of French ber-
<ies, fustic, quercitron, and turmeric are used.

MINERALS, E1C.—Specimens have been re-
ceived from the following correspondents, and
examined, with the results stated:

W. 8. S.—Clay slate, contains arsenical pyrites—mis-
pickle—B. K. D.—The glimmering particles in the
gravel are mica fragments of quartz and pyrites.—R. A.
L.—We have not seen the samples.
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INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were
Granted in the Week Ending
June 22, 1880,

AND EACH BEARING THAT DATE.
[Those marked (r) are reissued patents.]

A printed copy of the specification and drawing of any
patent in the annexed list, also of any patent issued
since 1866, will be furnished from this office for one dol-
lar. In ordering please state the number and date of tbe
patent desired, and remit to Munn & Co., 37 Park Row,
New, York city. We also furnish copies of patents
granted prior to 1866; but at increased cost, as the speci-
flcations not being printed, must be copied by hand.

. 220.228
. 229,161
. 229,090
. 229,018
. 229221
. 228,990
. 229,065

Aging liquors, apparatus for, A. L. Wood ..
Algali ball, coated caustic, A. Mendleson...
Alkaline solutions, concentrating, H. Burgess.
Awmalgamator, ore, C. E. Ball
Awning, adjustable metaliic, W. P. Woodruff..
Awning fastener, D. Erickson...,
Axle lubricator, car, E. Thomas..

Bake pan, G. Mander..........cceeeeeennenn 229,158
Bark cutting machine, Thompson & Johnson..... 229,205
Barrel swing, W. J. Marden.. veeennee . 229,002

. 229111
. 229,039
. 229,085

Bearing, J. A. Osenbruck..
Bearing, suspension, E. Geyelin..
Bed bottom, spring, J. Boyers ....

Bed bottom, spring, M. A. Throne........ ool 229,020
Bed bottom, spring, L. H. Whitney ...... ... 229,023
Bed, sofa. 8. G. Young....... . 229,225

. 229,192
.. 229,190

. 229,046
. 229,195
. 229,197
. 229,183

Beehive, Shefleld & Barnes
Belting, machine, E. Schmidt ..
Binder, temporary. O. Low...
Binder, temporary, C. Sneider .
Bitbrace, H. L. Stevens ...
Blind slat operator, J. H. Reury .
Blind. window, A. Rolfe . 229,226
Boiler furnace, G. S. Bosworth... . 228976
Bolting screens, cleansing the meshes of, H.
Hamper
Bone to imitate stag horn, treatlng.c Keyworth

229,121
229,145

Books, illustrating, M. L. H. Smith. .. 229,016

Boot and shoe, P. Kelly............. 229,144 |

Boot and shoe heel burnishing machine, G. L.
NeWtOD.veererrerrniveeiaessnnnieniesanes . 229,168

. 229,156
. 229.214
.. 229,089
.. 229,146

. 229,19
. 220108
. 229,169
. 228,984
. 229,118

Boot stretcher, J.
Bottle stopper, S. L. Warren...
Bow strings, clutch for, W. Burnham
Broom, E. Kirby
Button, T. L. Snyder.........
Button and stud, S. G. Esterbrooks .
Button and stud, A. Nicoud..
Button, separable, J. H. Crowell .
Calculator, interest, W. J. Gurd

Calk sharpener. shoe, J. Borland ...
Canal boat, steam, C. G. Kellogg .
Candy whistles, manufacture of, G. M. Mills.....

Canner and weighing scales, combined fruit, W.

C. Thornton
Cans, etc., apparatus for seallng, E. Johnson.
Car brake and starter, A. E. Hoadley
Car door, railway, E. Prescott ......
Car, merchandizing, G. S. Jacques.
Car spring, A. Middleton
Car step, M. E. Skerritt (r)... .
Carpet sweeper, T. S. Page .
Cart, Holtz & Conrad ...
Caster, A A. Duer, .
Caster, furniture, C. Brinton .

Chain, W. H. Dicke¥.....cccccveuennens vososs 229,104, 229,105
Chart for use in cutting dresses, pattern, M. E.
Bruce

Child’s chair, A. B. Stevens ....... 229.061
Cigarette machine, pocket, H. R. Baker. . 228,076
Cinder shovel, wire,J. B. Haight...... 229,119
Clothes wringer, Dudley & Hershey. .. 229,107
Clothes wringer, B. Hershey .ee 229,129
Clutch operating mechanism, T. W. Capen........ 229,092
Copy holder,J. Law . 229,001

Corn, device for preserving seed, M. F. Smith .... 229,015
Corn popper, J. M. Harper..... . 229,123
Corn stalk cutter, E. Dominy. 229,106
Cultivator, J. 11. Smitb ....... . 229,194

Curtain fixture, W. II. Richmond.. 229,184
Dentist’s chair, E. Burritt 228,919
Doors,stay roller for sliding, H. E. Richards 229,185
Drying apparatus, E. F. Bly ....c........... PPTTI 229,109
Dustand cinder arrester, D. H. Hayden
Eardrops, lobe attachment for, B. A. Baliou
Earth, apparatus for moving, H. A. Carson..
Elevator,J. H Kasar.
Elevator,J. M. Thayer
End gate, wagon, J. Brickett .
Extension table, A. T. Heymann .
Extension table slide, O. S. Garretson
Fan, M. Ruhin

Fastening device, T. Moore
Fence,J. Vance ......... .....eeeuee e eee eeas . 229,211
File, newspaper, W. C. Fitch . . .... ...... 229,036

Filter, automatically reversing, J. A. Crocker
Filter paper supporter, J. O, Robertson ..
Firearm, breech-loading, W. R. Finch ....
Fluids, devicefor heating, C. S. Comins.. 229,048
Fog horn, A. Jaeger ........ 229,044
Foot rest, blacking holder, and boot jack, com- .
bined. J. Rees........ reesases . .. 229,053
Fruit picker, W. R. Litchfield . 229,150
Fuel and fire kindlers, compound for, J.C.McCarty 229,159
Furniture packing fastener, I. Schlesinger... . 229,055
Galvanic battery, M. A. Hardy . 229122
Galvanic battery, portable, S. H. Bartlett..228,972, 223973
Game board, J. W. ThOompSODN....cccevvveeireennnnns 229,206
Gas, apparatus for producing hydrogen. E E.
Egasse .
Gate, F. W. Lamb, 29,147
Gate hanger, J. G. Laird .. 229,148
Glass utensils, attaching metal collars to, J Story 229,063
Grafting tool, C. W. Holit 229,040
Grain drier, B. L. Tiarris . 220,14
Grate and fender for fireplaces, J. N. Tlarris ..... 228,994
Gun, line throwing, L. W. 8pencer-........ .. 229,058
Guns, cartridge feed' case for machine. E G
Parkhurst
Hair springs to balance staffs, att.chment of, J.
M. Heard .. 228995
Harness, G. C. Hale.. 229,120
Harness, D. . Packer.... .. . caeee .. 29,176
Harness attachment, F. P Fowler .............. 229,111
Harness maker’s sewing horse, J. B. Underwood. 229,210
Harness pad machine, P. A. Smith.. 229,017

228,966
229,196
229085 |

229,034

Harrow tooth, W. Workman ............ . 229,224
Harvesters, device for raising and lowering, J. F.
Appleby . ...........

Hay carrier, L. W. Noyes..
Hay and straw burners, feeder for, W. Ford..
Head rest, H. D. Stiles
Holsting apparatus, J. P. La Bar
Horse detacher, Fuston & Cummins
Horse detaching apparatus, C. 1I. Brazeal

. 0087 |

Horseshoe bar, J. D. Billings.............. .. 28914 |
Horseshoe pad, galvanic, A. S. Dennison.. .. 220.103
Hub turning machine, E. C. Clark ...... . 229,096
Hydrant, T. Ragan........ccccevveeeee . 229,182

Irrigating purposes, device. for storing water for,
A. F. Jennings.. .
Knife, 0. A. Wilson
Knife and fork holder, J. R. Johnston
Lamp, E. Gough
Lantern, signal, W. 8. Rogers.
Lathe dog, J. Hill
Letter hox, H. C. Trout...
Loom drop boxes, machine for milling, Furbush

. 229136

B2 (o () 229,115
Magneto-electric machines, armature for, C. A.
Seeley ......coieiiiiiiiiiinnnis eeee 229,191

. 229,140
. 229,101

Marker, check row corn, C. E. Jones
Match safe, F. S, Dangerfield
Metallic patterns, repairing, W. Taylor.
Milk cooler, E. Price .. 229,180
Mosquito barframe, D. F. Agnew .. .. 229,011
Motion, mechanism for converting, T. J. Bell..... 229,026
Mowers, track clearer for, W. Prindle. ceeee. 229,181
Musical top or gyrophone, M. A, Wier .. 229,218
Nail and spike extractor, R. R, Wilson . 229,220
Nut lock, J. W. Payne .. 229,175
Ore concentrator, R. E. & C. E. Ball vee. 229079
Ore concentrator and amalgdmator, combined,

C. E. Ball

Packing ring for boiler tubes, J. 8. Affleck........
Pantaloons protector, A. A. Campbell......... .o o 229,031
Paper feeding and cutting machines, stop me-

chanism for, G. Keeble (r)
Paper, impervious wrapping, R. W. J. ohnson 229,045
Paper pulp from wood: manufacture of, S.M. Allen 229,078
Paper pulp machine, J. Taylor. .. 229,201
Pen, stylographic fountain, F. 8. Dellenbaugh... 229,102
Phosphate rock from the beds of streams and Hft-

ing same, machine for breaking, H. B. Van

Ness
Pianoaction, E. Westermayer . 229,066
Pianoforte, T. Howells......... . 229,134

Pickle package, G. O. Sanborn ..
Pistol holster, F. M. Thomson
Plant setter, W. W. C.Johnson..
Planter, corn, G. C. Taylar et al....
Planter, seed. J. Brickett.
Plow, Wiard & Bullock.
Plow beam, H. Wiard ...

Plow,rotary, T J. Tally.,.. ccocoet virnverncinnnnns
Preserving food, compound for, G. F. Holland..
Pressure regulator for air compressors. Bishop &

Class .. .. 220088 ;
Printing press oscillating. L. Frik. .. 229,114
Puddling furnace, B. Phillips......... . 2200
Pulley and mechanism for counter shaftlng, J.L.

MCEE@.....  +© eerriies aiieeein ceeneeseens 220 04

: Railway signal, electrw. T. A. B. Putnam. ......... 239,009

Railway switch signal, A. H. Baker... . 229,015

Razor, J. Heitner ..........co.o0ueie . 229,127
Reflector. S. B. H. Vance... .. 229,212
Refrigerator. R. Spencer....... . 229,059
Rock dril], rotary. J. Atkinson... 229,074
Rocking chair, knockdown, E. H. & G. F. Conant. 229,097

Rubber compounds, manufacture of vulcanized

India, H. GeTrner......ccovveevnennnes 229.038

Safety pipe trap or valve, T. Clements 229.094

. Salve, W. L. Sharetts ... .. 229,014

Sashholder, O. 8. OSDOID .....veveeeevannnneenen ... 229,005
Sash lock, C. 8. Whipple........ :

Satchel, bag. and valise, E. Simon..
Saw, drag, J. Carrothers
Saw mill log carriage. C. Bliven .
Screw clamp, differential, L. Yakel...
Screw clamp for wood bendlng machines, C. F. T.

Steinway .o . 229,198
Screw, hand, C. F. Pettingell.. . 229,008

229,091
. 229,084
229,069

Screws, machine for maklng machine. W.H. Eddy 228.989
. 229,003

Seal lock, W. B. Mason..
Seal lock, G . M. Patten.
Seeder, grain, P, Schau.....
Sewing machine, T. J. Ford....
Sewing machine overseamlng attachment, G. H
W. Curtis..
Sewing machine plamng attachment, L Lyon.
Sewing machine tension mechanism, G. McKay.. 229.049
Sewingmachine tuck marker, G. White. ......... 229,04
Sewing machines off thedead centers, device for
keepingthe pitmen of, C. A. Van Allen........
Sewing, tool for hand, J. P. Council
gShaft and tumbling rod coupling, A. T. Hutson..
Shaving cup, C. K. Williams..
Shoe, W, E. Officer ........
Signal convgyer for hotels and other bnlldings.
J. C. Beard...
Sink gupport, R. Love.
Skate, roller, G. Rush, Jr.

229 043
. 229,067

Snap hook, J. Jenkins............ 229,137
Spark arrester, W. M. K. Thornton ceeernreeee ceee 229,207
Spinning frame spindle and bolster, J. H. Mack-
intosh.....cceeeviiinniaaaiaa, ceerenten ciiiieiannes 229,157
Spinning wheel, J. G. Church .... . 229,093
Spring motor, J. A. Forbes....... ...... . 229,113
Station indicator, railway car, C. Mlnton 229,050
Stave, barrel, D. Congdon... 229,099

Steam and hot water boiler,
Steam boiler, S. Brown .
Steam boiler safety attachment, C. McWilliam ... 229,160
Steam boilers, anti-incrustator for, W. Morehouse 228,051
Steam generator,J. C. Miller......... coos o ... 229165
Stove, heating, Berryhill & Vaughan oo. 229,082

.. 229,193

Stove, heating; J. I1. Shimmons............
Stove top, vapor, W. W. Sly.. . 29,057
Straw cutter, J. R. Teass . 229,%2

Suspenders, J. Katzenberg. . 229,141

Target, flying, S. Bray . . 229,086
Telegraph relay, multiple, J. C. Wllson . 229,068
Telegraph sounder, mechanical, J. B, Clopton . 229,095

Telephoue transmitter, Lockwood & Bartle*, t. ...
229,152, 229,158
Telephone transmitter and repeater, Lockwood &
Bartlett . . . 229151
Thill coupling, O. Grlse ..
Thill coupling. J. O. Maloy...
Thrashing machine, J. T. Thornton (r)..
Tile and brick macbine, P. H. Kells
Tobacco, concentrated extract of. R. T. Hill...., 229,130
Tobacco fly, poisoned artificial Jamestown weed
flower for attracting and destroying the, W

229,222

Tobacco, machine for drying leaf, E. R. Hearn..
Trace hook, N. 8. Taylor...
Trains, device for preventing collisions with dis-

abled, A. F. Martel .
Transom lifter,J. H. R. Pmll .
Truck for cars, transter, C. F. Allen.
Truss, A. Chaim...........
Type sifter, Innis & Whitmore........
Vacuum lubricator, automatic, G. W. Baker
Valve stem for cocks and valves, E.G Felthousen 228,991
Vehicle spring, G. Custer.... .. ........ 228.983
Velocipede, L. M. Hosea..

. 229,126
229,019

‘Wagon running gear, C. Holz. 229,132
‘Wagon, side bar, R. A. Morse . 229,167
‘Wash board, C. T. Brandon. . 229,027
‘Washing machine, J. O. Burch-..... . 229,030

‘Washing machine, T. & II. Phillips
‘Watchregulator, micrometer, C. W. Mertz........
Watch regulater, micrometer, P. H. Wheeler.....
Watch, stem winding and sctting, O. Davis....... 228,987
Water closet, Fory & Hegeman... . 229,112

‘Water meter, R. J. Rogers...... . 229,187
Wheel and pulley, E. E. Josef......... . 220138
Window screen, adjustable, T. W. Dowling . 229,032
Window screen frame, J. E. Rateliff. ...... PRPTN 229 010

Windows, device for hanging articles in, H.

Wood filling compound Couley & Parker.
Wood working machine. A. W. Stossmeister.
Wooloiling machine, F. G. Sargent .....c.........

DESIGNS.

Buckle, harness, W. B. Tlayden....
Chain, watch, E. A. Bliss........

Cockeye clip,J. D. Hull ..........
Lampstandard, F. R. Seidensticker
11,828

Tableware, T. Maddock............ .

TRADE MARKS.

Bitters, hops and malt, G. P. Glazier.
Electrotype plates, F. A. Ringler..... ....cccoevvuan
Eye remedies, P. T'horpe.
Paints, mixed, Pigott & Son....
Pills. ' L: J. Harvey......coceu..
Poultry powders. C. Brewer.......
Stoves. slow combustion, C. Portway....... .
Tobacco pipes and cigar and cigarette holders,
Bondier, Ulbrich & Cie .

Engl'lsh Patents Issued to Americans,
From June 18 to June 22, 1880, inclusive.

Boiler cleaner, 8. C. Taft et al., Franklin, Mass.

Casters, W. Burgess, New York city.

Chains, J. M. Dodge, Chicago. 11l

Dust separating apparatus, G. T. Smith, Jackson City,
Mich. .

Emery wbeels, C. Heaton, Balston Spa. N: Y.

Filtering apparatus, G. W. Dawson, Indianapolis, Ind.

Mining machines, G. D. Whitcomb et al., Chicago, 111.

Nickel plating, J. Powell, Cincinnati, Ohio.

Pumping macbinery, G. H Corliss, Providence, R. L.

Railway rails, utilizing, S. W. Baldwin, Yoakers, N. Y.

Sheaf binding apparatus, C. W. Levalley, St. Paul, Minn.

. Transmitting motion, J. Schofield, N. Y.

Transmitters for telephones. R.M. Lockwood et al.,N.Y.
Telephone receivers, R. M. Lockwood et ak, N. Y.
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Alrertisements,

Inside Paze, each insertion == «7jcents a line.
ac age, each insertion - - - 21,00 a line.
About eigbt words to a line.)
Engravings may head advertisements at the same 7ate
per line, by measurement, as the letter press. Adver-
tisements must be recewed at publication office as early
as Thursday morning o appear in next issue.

§¥ The publishers of this paper guarantee to adver-
tisers a circulatlon of not less than 50,000 copies every
weekly issue.

KEEPF COOL!

WATKINS’ FAN ATTACHMENT.

Can be a})plled to any SEWING MACHINE. Will not
abor. Will kee}) awa{ flies and dirt,and keep
hands and face perfectly coo. Nlcke leated Prlose
Haniysoxlln n&ll,,epostg;%gin sls{L:gs Send f ircul
) nd for circulars.
¥ AGENTS W'AN’.[‘ED Rights forsale.

SCIENTIFIC AMERICAN SUPPLEMENT.
Any desired back number of the SCIEXTIFIC AMERICAN
SUPPLEMENT can be had at this otlice for 10 cents. May
also be had or ordered throulzh booksellors and news-
denlers everywhere. MUNN & CO.. Publishers,
37 l’ark Row, New York.
Elegant Brlstol CARDS, name in SCRIPT, a
ﬂne ASE, Price List, and Terms to
nts. a.ll for 15 cents.

ARROLL & CO., Farmington, Missouri.
VENTILATION. — PARTIES HAVING
charge of churches, schools etc.,or any one in need of
Tentilation, will find the Wing Fan Vent flator the best.
See SCI. AM., Jan. 8 1880 or send for circulars.

L. J. Wing or Simonds Mfg Co., 50 Cliff St., New York.
ICE-HOUSE AND REFRIGERATOR.—
Directions and Dimensions for construction, witb one
illustration of cold house for preserving fruit from
season to season. The air is kept drg’ an%(jpure throu, h-

at the year at a temperature of Conta
in SCIENTIFIC AM ERICAN SUPPLE’ME\IT. 116. 1” rlee
10 cents. To be had at this office and of all newsdealers.
TELEPHON E fos,! ally
Price $4. Pat’d.
Circularsfree. Horcoms & Co., Mallet Creek, Ohio.
Back geared and
screw cutting.
BEST FOOT LATHES,
mall Lathes, Hand Planers for “Metal, Small Gear
Cntters, Slide Rests, teroll and Circular Saw Maehlnes
LowEesT Priicis. Send for illustrated catalogue.
N. H. BALD WIN, Laconia, N. H.
PERFECT

The Koch Patent File, for preserving newspapers,
magazines, and pamghlet,s has been recently improved
and price reduced. Subscribers to the SCIENTIFIC AM-
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
su plied for t.he Jow price of $1.50 by mail, or $1.25 at the
office of thi per Heavy board sldes, inscription

SCIENTIFIC AMERICAN, % in gilt. Necessary for
every one who wishes to preserve the paper.

Address

MUNN & CO,
Publishers SCIENTIFIC AMERICAN.
AGCENTS WANTED.

We want agents to sell the WORLD RENOWNED
in unoccupied territory. We are prepared to offer in-
ducements that wnll paiy from One to Six Thousand
ollars a or further particulars, address,

stating buslness experlence.

WILSON SEWING MACHINE COMPANY,

Chicago, Il.
WANTED—the address of gartles making machlne‘ry for
leveling plate i 1ron, half inch thick and les:
W. H. BUTLER, 291 Broa.dway, New York.
=
To Business Men.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. 'Its circulation
isien times greater than that of any similar journal
now published. Itgoes into allthe States and Territo-
rfes, and is read in all the principal libraries and reading
rooms of the world. A business man wants something
more than to seehis advertisement in a printed news-
paper. He wants circulation. If it is worth 25 cents per
line to advertise in a paper of three thousand circula-
tion, it is worth $4 per line to advertise in one of forty-
eight thousand.

The circulation o f the SCIENTIFIC AMERICAN isguar-
anteed to exceed FIFTY THOUSAND every week.

Foradvertising rates see top of first column of this
page, or address
MUNN &. CO., Publishers,
37 Park Row, New York,

ANDGLAY RETORTS ALL SHAPES,|

AN
BORGNER & OBRIEN <-

RACE, PHILADELPHIA.

AGENTS WANTED for the Enlarged

Pictorial Edition of A
00L'S ERRAND %5
of the
Fools.

The Greatest Romance of american History since Uncle
Tom's Cabin, to which is added, by the saine author,

The Invisible Empire.

Two Great Books in One Vol. ; Brilliantly Illustrated.

¢ A thrilling book indeed.”’—Cincinnati Commercial. ** Holds
the critic epellbound. * * ¢ "English literature contains no
similar picture."’—{International Review, *¢The most powerful
national and social study since *Uncle Tom’s Cabin.- *—{Boston
Courier. “If this book don’t move men, then we have mistaken
the Americanpeople.”’—{Chicago Inter-Ocean. * It will do more
toarouse and instruct the countrythan any agency of which 1
know, '—Ex-Gov. CHAMBERLAIN. ¢ April 5th, 1880. Very value
able. 1 hove it will be widely read.”—JAs8. A. ’GARFIELD,

The Booming Book for the Campaign.
Territory rapidly taken, For particuilars and terms write at once to
FORDS, HOWARD & HULBERL 27 Park Place, New York.

sUTUcCcCESS _A_‘I‘ L.A_S'I‘
" The A. T. Cross Stylografic

1S THE

BEST FOUNTAIN PEN
EVER MADE.

A pencil that writes ink, never needs sharpening, and
never wearsout. Sold on'trial. Satlsfaction, or money
refunded. Beware imitations not stamped . CROSS.
30,000 sold lastyear, Rapid 1{ placm%pen , holder,
and inkstand. Proof in full circulars with hest testi-
monials from missionariesand otherusersin all climates.
Send for illustrated catalogue of this pen, and 200 other
labor saving devices for desk, study, and library.

EADERS & WRITERS ECONOMY
27 Franklin St., Boston; 4 Bond St., New
69 State St., Chicrgo,

0¥k|
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STEAM PUMPS.

HENRY R WORTHINGTON,

239 Brondey Y. N3 Water St., Boston.
arket St., St. Louis, Mo,

THr:. WORTHINGTON PUMPING ENGINES FOR WATER
WoRrKS—Compound, Condensing or Non-Condensing.
Used in over 100 Water-\Works Stations.

WORTHINGTON STEAM PUMPS of all sizes and forall
purposes.

Prices below those of any
other steam mp in
the marke

WATER METERS. OIL METERS.

SHEPARD’S CELEBRATED
450 Screw Cutting Fool Lathe.

Foot and Power Lathes, Drill Presses,
Scrollg, Circular and Band Saws, Saw
Attachments, Chucks, Mandrels, ’I‘wist

Drills, Dogs, Calipers, etc. Send for
catalogue ot outfits for amn.teurs or
artisans.

H, T,. SHEPARD &,
331, 333, 335. & 337 West F‘ront btreet
bse=a Cincinnati, Ohio.

TO BUILDERS OF WATFER WORKS.

‘The City of Joplin, Missourt, hnvinﬁ determined to
{rrovide a system of water supply for the protection of

he city against fire, and for domestic and manufactur-
turing -use, hereby invites proposals for the furnishin
of the same. Itis not proposed that the city shall ere
and own the works, but shall grant proper franchises,
and pay <{)roper charges to a company which shall build,
own, &N (;peratethe same and furnish thevmtersuppli;
li‘ox;1 the information of such, the following statement
made:

The source of water s é)ply will be Shoal Creek, 'a
never-failing stream of water, in every way satisfactory.
distant from the city limits three and five-eighths miles.
Distance from Shoal Creek to the summit. where the
reservoir would be located, two andthree-%nartersmiles
Elevation of summit above main street inthe city, abont
thirty-five feet. Shoal Creek willsupply a working head
of about eight feet for forcing the water from the creek
to the reservoir. Cross section of the stream atcommon

e abo ut seventy feet.

'l‘ ere w i1l be required about five or six miles of mains,
and about fifty fire hydrants in the city limits.

The domestic consumption of water, and its demand
for manufacturing purgoses in Joplin will be exception-
aily large, from the fact that there is now no water sup-
g Yy whatever, except that taken from minirng shafts and

rought by wagons to the consumer. The. quality of
this water is unfit for domestic use or for use in steam
boilers, Wells cannot be depended &mn, owing to the

reat deg‘t,h to which the %r ound is drained by mining

afts ‘he population of the city isabout; 10,

For further information, apply to the undersigned to
whom all proposals an:]i %orﬁmwiimtions -shall be ad-

dressed. LL, City Clerk,

J op]ih. Missouri.
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Cigar Box Lumber,

MANUFACTURED by our NEW PATENT PROCESS.

The Best in the World,
SPANISH CEDAR,
MAHOGANY,
POPLAR.
Alsothinfumber of all other kinds, 1§ to 3 in.,at corre-
sponding prices. All qualities. Egqual in all respects to

any made, and at prices much under any t0 be obtained
ontside of eur est.a.bllshment. Send for price list.

GEO. EA & COo.,
= 186 to 200 Lewrs street, N. Y.

Machines for Electro-plating, Electrotyping, Klectric
Light, ete. Inaddition to testimonials in our dataiosme
of Jan. 1, we beg to refer to the following houses:
MERIDL: NBRIPAN 314 Co.; RUSSELL & ERWIN M’F'G C

HALL ELTON & CO.; RICHARDSO.

O¥N 0. T JACKSON & CO ;
Wom(s. Roei« RS CUiLERY Co.; CHAS,

EDWARD MILLER CO.; MxicnvLL VA

STANLE
ROGERS BROS.;
2 & CO.;
WALK Lock Co.; HAYDE\ GERE & CO.; DOMESTIC
SI'WING MACHINT: CO ; EBERHARD FABER - J08. DIXON
CRUCIBLE C0.; MUMFORD & HANSON; FAGAN & SON,
and over 700 others. Outfits for NICK}: vaxm,
BRONZE, Plating, etc. The two highest Cll NTHNNIAL
AWARDS,and the CENTENNTAL GOLD MEDALof Ameri-
can Institute, and Paris, 1878. Prices, 8150 to $500.

CONDIT,HANSON & VAN WINKLE
Sole Agents IVEWARK, N.J. '

New York Oflice, 92 and 94 Liberty St.
English Agency, 18 Caroline St Birmingham, England.

PROPOSALS FOR MAIL LOCKS AND KEYS.

POST OFFICE DEPARTMENT,
W ASHINGTON, D. C., June 22, 1880.
In compliance with a provision inthe law entitled * An
Actmaking appropriations for the service of the Post
Office Department for the fiscal year ending June 30, 1881,
and for other purposes,” approved J uneNl 1880, requir-
A

ing a re-advertisement for proposals for Mail Locks and
Keys, notice is herebygiven that SEPAR ATE SEALED
PROPOSALS will be received at this Department UNTIL
12 0'CLOCK NOON, ON THE SECOND DAY OF AUGUST, 1880
for furnishing five new and different kinds of Loocks and
Ys for the soleand exclusive use of the United States
ails, including, besides those to be used for m: S,
snch as are to be used on the street letter-boxes of the
United States.

As the public exposure and searchimg examination

necessary to intelligent bidding on any prescrib erhodel
of a lock and key would tend to impair, if not entirely

NOR- |.

destroy, the further utility of all suc. locks and kef's for
the purposes of the mails, the Postmaster General pre-
scribes no models or- sn,mples for bidders, but relles for
a selection on the mechaniecal skill and ingenuit y which
a fair competition among inventors, hereby invited, may
develop in samples submitted by them.

Proposals, with samples, will also be received at the
game time, for Safety Chains for Mail Keys.

Specifications of conditions and requirements as to
proposals, samples, kinds and uantities, contracts, etc.,
as well as forms of progosa , will be furnished on appli-
cation, by:letter, to the Second. Assistant Postmaster
General. No proposal will be considered, unless it shall
have been submitted in accordance with’such specifica-
tions and forms.

The Contracts which maﬁbe made will bein conformity
to the specifications and the accepted proposals.

D. M. KEY,

Postmaster General.

PATBNT

Steam Hoisting  Machines.

Four Sizes--4 to 10 Horse Power.
The Four Horse Power will raise
1,2001b. 150 ft. per minute. Other
sizes in proportion.

NOBLE & HALL,

ERIE, PA.

LARGEST ESTABLISHMENT OF THE KIND N THE WORLD.

MOSS ENG

L)

J. C. MOSS Pres’t, and Supt.
R. B. MOSS. Asg’t Supt.
M. A. MOSS, !l‘rea.s.

Important to Manufacturers and Publishers;
Engraved Plates for Newspa;
y & new and improved Photo-Chemical method from all
plal
wood cuts.
trot{ping department.

Myr. J. VMOSS in withdrawing from the

motto is: ¢
for estimate Please mention this paper.

PECIAL.—JUST ISSUED A CIRCULAR OF PORTRAITS OF PRESIDENTIAL CANDIDATES, FIVE SIZES. SEND

STAMR, PLATES FOIt SALE.

Incorporated April 2, 1880.
Moss’s. New Process.

535 PEARL ST., near Broadway, NEW YORK.

r, Book, and CatalogueIllustration executed in Type Metal in a superior manner

Original Designs, Pencil Sketches, and when available from the object itself Much cheaver thanwood cuts
es are mounted type highready for use on any ordinary press,and are guaranteed to be fully equal to the best
Electrot; pes can be made from them in the usual manner.
Engravings of Portraits, Landscapes; Buildiags; Ma hinery, and miscellaneous engraving
1 kinds executed in the highest style of the art at xieitsonatii‘e prices.
hoto-En
for lumselt all improvements made and used by himin
The best work at low prices,always on time. Send stamp for illustrated circular. Send copy

AVING €O
dd V el M ny
R ey

kinds of Prints, Pen Drawings, Photogra.phs, Tint, Types,
e

Wealso have a fully equipped steam elec~

ravin
10 o=

Co., 67 Park Place, has l'emmetl
ngraving since May,

HAN
¥ PAQ). of THE V{/V gf:'?‘[_ D.

EMER ON.SMITH &CO.
SS BEAVER FALLS,PA

JOI{N R. W HITLEY & CO.
European Representatives of American Houses, with
First-class Agents in the principal industrialand agricul-
tural centers and cities in Europe. London, 7 Poultry,

Paris. 8 Piace Vendéme. Terms on application
J. R. W. & Co. purchase Paris goods on commission at
shippers’ discounts.

‘ MOSQUITO CATCIIER.,
‘Will clear your room in a few minutes without smoke,
soil, or grease. Price 50 cents. Send forcircular. Agents
wanted everywhere. Good ter: L.T.JONES,

166 Light Street Baitimore, Mad.

4 o
"u/s RATED SAWYERS
(}

THE BEST THING YET. THE
Fitchburg Acoustic Telephone Co.’s New Me-
tallic Telephone. Send for circulars.
FITCHBURG ACOUSTIC TELEPHONE CoO.,
Box 18, Old City, Fitchburg, Mass.

STOP ORGANS,
B B A s s and 00‘-‘Cd‘;§“91‘§6

Set
%125 and upwards, sent on trial, Catal

ddress DANIEL: F. BEATTY, Washington,

T

Piuno ogue
roo. A

..

Gold, Crystal. Lace. Perfumed, and Chromo Cards,
name in Gold &Jet 10c.Clinton Bros.Clintonvilie,Ct.

ELEVATORS.

All kinds of Hoisting Machinery a
specialty. Steam, Hydraulic, and
} Belt Power for Passengers and
Freight. Iron Kurnace Lifts, Port-
able Hoists STOKES & PAI-‘(RISH

30th and Chestnut St., Phila, Pa.

52

. Furnace Hoist.

1880. 1880.

Pittshurgh Exposition Sociely.

THE FOURTH

EXPOSITION AND FAIR

‘Will open to the public Thursday, September 2. and re-
main open day and evening (Sundays excepted) until
Saturday, October 9th, 1880.

Blank forms of application for space, Prospectus, and
Premium list may be had by addressing the secretary.

Exhibitors are earnestly requested to make early ap-
plication for space,thus enabling the managers to better
arrange the whole "Exhibition,

New Machinery Hall; new Engme and Boilers.

Manufacturers and Inventors should avail themselves
of the unsurgassed facilities offered by this Exposition
for the introduction of new machinery to the public.

Office, GERMANIA BANK BUILDING. 89 Wood St.

P. 0. BOX 893, PITTSBURGH, PA.

E. P. YOUNG, J.C. PATTERSON,
General Manager. ecretary.
JOHN D. BAILEY, Asst. Manager and Cashier.

E LEVATORS
"HAND POWER AND HYDRAULIC
v FREIGHT &PASSENGER wir
S SHAFTING PLLIEYS & HANGERS
H T T LS. GRAVES &SON ROCHESTER NY. .

Wood-Working Machinery,

Such as Woodworth Planing, Tonguing, and Grooving
Machines, Daniel’s Planers, Richardson’s Patent Im-
ﬁroved Teron Machines, Mortising, Moulding. and

e-Saw Machines, Eastman’s Pat. Miter Machines, aud
Wood- Worki‘?ve Maehme Yy g

JIL.-

enel‘ally. Manufactured by .
UGG & RICHARDSON.

Saiisbury Street, Worcester, Mass.
(Shop formerly occupied by R. BALL & CO.)

OPYRIGHTS, LABEL

C.\VI‘A'I‘S «
ECISTRATION, E1C,

Messrs. Munn & Co., in connection with the publica-

tion of the SCIENTIFIC AMERICAN,. continue to examiue

NEW YORK BELTING AND PACKINC COMP'Y,

The Oldest and Largest Manufacturers of the Original

SOLID VULCANITE

' EMERY

ther kind
4 standa.rg B]‘E’LTI%‘(S

Emery Wheel.

JOHN H. CHEEVER, Treas.

Imimtions and Inferior. Ourname is stamped in full uponall our
CRING, and HOSE.
Address NEW YORK BELTING AND PACKING CO..

WHEELS.

NEW YORK.

IVII ME HANICAI AND MINING EN=-

GINE %n{rme Jteusselner Polytechnic
lnsnmte, Yoy, 'he oldest englneerinﬁ school
in America. Next term begins September
Register for 1880 contains a list of the graduates for the
past 54 years, with their positions elso, course of study,
requirements, exlisanses ete.

1591, ‘i EENE, Director.

A FIRM OF WIRE WEAVERS AND
manufa turers in Canada, finding that they can, when
under full work, overstock the. country with goods,
would like to hear of some line that they could manu-
facture, and therei% utilize their Power and reduce ex-
penses. Apply to WIRE, Box 773, New Y ork.

GREAT WESTERN GUN_WORKS,
Pi mbg’rg 1y

Send utl.mp for Catalogue.

Biﬂes, Shot Guns, Revolvers, sent e. 0. d, for examination.

WOOD WORKING MACHINERY,

M\”NG ||\G‘ riNG
r MATCH”;;O"D R1Z

TENONING, CARVING, "
2 MACHINES
BAND & SCROLL SAWS

CINCINNATI,O.U. S.A.

ents. Outfit Free. |

A YEAR and expenses to T
, Augusta, Maine.

Address P. O. VICKER

$777

STEAM PUMPS,
VALLEY MACHINE CO.,,

FOR EVERY DUTY.

EASTHAMPTON, MASS.

“RELIABLE”

b
Bngines a complete success.
Prices still 40 per cent. below
those of other makers. Un-
equa.iedi’or efficiency, simplici-
gya)md durability. Prices trom
$! 0 H. P., to $400 for 30
H.P. All complete, with Gev-
ernor, Pump, and Heater.

SIa(‘O & CO.,
lnldwmsvrlie, N. Y.

THE BOARD OF WATER COMMISSION-
ers, of the City of Yonkers, invite sealed proposals for
a pumping engine of g million gallons capacity. Bids
to be %ene IE For particulars, ];)

ngmeerand Superintendent Yon! ers
Water Works.

Address, for eircular.
HEALD,

Beokwalter Engine,

Cempact. Substantial. Econom-
ical, and easily managed; guar-
anteed to work well and nge
full power claimed. Engine and
Boiler complete, including Gov-
emor. Pump, etc., at the low

of
5’ HOSK POWER $240 00 |
%50 00

6% “ “ 870 00
32 Put on cars at Springfield, O.
JAMES LEFF‘EL & CO..
= Springfield, Ohio

or 110 Liberty St, New York

EXTRA RARGAINS,
Town rights, $10; county, $25. Best novelty yet manu-
fact; If you Want to' make money, address, with
J. H. MARTIN, Hartford, N. Y.

“’-’ﬂpv

This machine has for twenty

. Marsden, for the
machm% superintends its manutac

ROCK BREAKERS & ORE CRUSHERS.

(THE ‘“BLAKE” STYLE.)
ears stood the TEST, and found to be the best one made for
breaking all kinds of hard and brittle substances, such as ORES, QUARTZ, EMERY, etc., etc.

Mr. S. fast twenty years connected with the manufacturé of this

RREL FOUNDRY AND MACHINE CO., Manufrs., Ansonia, Conn.

WANTED—A THOROUGHLY COMPE-

tent man who understands steam and gepe and machine
work to act as salesman and to estimate on work in the
South. Address A.B., Box 773, New York, givingaddress

and references.

COR RU(rA'l‘ED A’\‘D

CRIMPED IRON
AND IDING,
Roofs, Shutters,
Comices %kylights Bridges,
OSE DGE
CO 5 Dey Street

FING
Iron Buildings,
Doors.

ete.
AND ROO
New York.

AIR COMPRESSORS.

THE NORWALK TRON WORKS C0.,
SOUTH NORWALK, CONN.

 SLAGK BARREL Mg
LA SFECIALT YM- CHiNERy

S~

JOHN GREENWUOD &CO0.
ROCHESTER N.Y.

SPARE. THE. CROTON AND SAVE THE COST.

Driven or Tube Wells

furnlshed to iar e consumers of Croton and Ridgewood
REWS& B

Water. , 235 Broadway, N.
wbocontrol the putent forGreen’sAmerican Driven Well.

(PYELEIN, WATGHES,

ll -tylu, Goid, Silver and Nickel, $6to

w ite for Catal gn wSTAN})AEBXZﬁIE;{d‘
rite atalogue -

ICAN WATCH CO., PITTSBURGH, PA

“ BLAKE'S CHALLENC

Pateuted Nove
For Macadam Ron
etc Ra 1<l y superse

BLAKE CRUSHER

making, Ballasting of Railreads, Crushing Ores, use of Iron Furnaces,
ng our older styles of Blake Crusher on account of its superior strength, efici-
mplicii Adopted by important Railway and Mining Corporations, Cities, and

¥ lrst Cidss Medal of Superiority awarded by American Institute.

E” ROCK BREAKER.

ber 18, 1879.

Owns.

Improv
Inventors.

In this line of business they have had ovER THIRTY
YEARS' EXPERIENCE, and now have unequaled facilities
for the Preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
TUnited States, Canada, and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of (‘aveats,
Registration of Labels, Copyrights for Books, Labels,
Reissues, Assignments, and Reports on Infringements
of Patents. All business intrusted to them is done
with special care and promptness, on very moderate
terms.

We send free of charge, on application, a pamphlet
containing further information about Patents and how
to procure them; directions concerning Labels, Copy-
rights, Designs, Patents, Appeals, Reissues, Infringe-
ments, Assignments, Rejected Cases, Hints on the Sale
of Patents, etc.

Foreign Patents.—We also send, free¢ of charge, e,
Synopsis of Yoreign I'atent Laws, showing the cost anc.
method of securing patentsin all the principal coun.
tries of the world. American inveniors should bear in
miund that, as a general rule, any inventicn that is valu.
able to the patentce in this country is worth equally as
much in England and some other foreign countries.
Five patel ts—embracing Canadian. English, German,
French, an. ! Belgian—will sccure to an inveutor the ex-
clusive mo.opoly to his discovery among about oNE
HUNDRED AND FIFTY MILLIONS of the most intelligent
people in the worid. The facilities of business and
gteam communicat.on are such that patentscan be ob-
tained abroad by our citizens almost as easily as at
home. The expense to apply for an English patent is
&15; German, §100; French, $100; Belgian, $100; Cana-
dian, $50.

Copies of Patents.—TPersons desiring any patent
issued from 1836 t o November 20, 1866, can be supplied
with official copies at reasonable cost, the price de-
pending upon the extent of drawings and length of
specifications.

Any patent issued since November 20, 1866, at which
time the I’atent Office commenced printing the draw-
ings and specifications, may be had by remitting to
this office $1.

A copy of the claims of any patent issued since 1836
will be furnished for $1.

When ordering copies, please toremit for the rame

ts, and to act as Solicitors of Patents for

_as above, and state name of patentee, title of inven-

tion, and date of patent.

A pamphlet, containing full directions for obtaining
United States patents sent free. A handsomely bound
Reference Book, gilt edges, contains 140 pages and
many engravings and tables important to every pat-
entee and mechanic, and is a useful hand book of refer-
ence for everybody. Price 25 cents, mailed free.

Address
MUNN & CO,,
Publishers SCIENTIFIC AMERICAN,
37 Park Row, New York.

BRANCH OFFICE—Corner of F and tth Streets,
Washington, D. C.

Roots' NEw IroN BLOWER,

POSITIVE BLAST.
IRON REVOLVERS, PERFECTLY BALANCED
IS SIMPLER, AND HAS
FEWER PARTS THAN ANY OTHER BLOWER.

P. H. & F. M. ROOTS, Manuf'rs,
CONNERSVILLE, IND.
S. S. TOWNSEND, Gen. Agt., { § Sorines, Str

WM. COOKE, Selling Agt., 6 Cortiandt Street,
JAS. BEGGS & CO., Selling Agts., 8 Dey Street,

NEW
YORK.

€0., Sole Makers, New llaven, Conn.

© 1880 SCIENTIFIC AMERICAN, INC

D@ SEND FOR PRICED CATALOGUE.
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Dlvertisements..

fuside_Page, each insertion - « - 73 cents a line.
ack Page, each insertion -««$1.00 a line.
(About eight words to a line.).
Engravings may head advertisemenis at the same rate
wl e, by measuremem as tlw letter press.. Advepr-
ust be recei tion qffice as early
as Thursday morning to appear in next wssue.
=¥~ The publishers of this paper guarantee to adver-
tisers a circulation of not less than 50,000 copies ev ry
weekly issue.

i3

MECHANICAL P-URPOSES
The largest and oldestlgstablishment in the
WO

THE

37 & 38 PARK ROW, NEW YORK.

¥ PAINTERS attention: send for circulars,
etc. ofmy latest Metallic Plates for §mm~

ing oak, wa.lnut. cheatnut. ash, ete, in

E N7 mostra Id noskill

ﬁd%‘ciwtifit-

American,

[JuLy 24, 1880.

THE MAOKINNON PEN - OR FLUID " PENCIL.

Particulars mailed Free.
p—s MACKINNON PEN CO.,
200 Broadway,near Fulton~t.,N.Y,

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W.B.FRANKLIN,V. Pres't. J. M. ALLEN, Pres't,
J. B, PIERCE, Sec'y.

require J. J. CALLOW, Cleveland. O

The Great Eastern Gold Mining Company

OF NEW YORK.
OFFICE, 31 BROAD STREET,
Nrw YORK, July 6th, 1880.
DIVIDEND No. 4.

The Board of Trustees have this day declared a divi-
dend of one (1) per cent.on the Capital Stock of this
Company out of the net earnings, payable at the office
of the Company, at No. 81 Broad St., on'15th inst.

Transfer books will close on the 10th and reopen on
the 17th inst. SILAS C. HAY, Secretary.
The ¢ Burgess?’

Nou_~ Conductorr,
for Heated Surfaces
Applicable to r})lane
or curved aces.
pipes, erows. and
valves. Easily ap-
ix)lxed efficient. and
nexpensive. Burgess
Steam Pipe Covering
Co,, 20th and Ridge
Ave.. Phila., Pa.

The Ashestos Packmg Co.,

Miners and Maunufaeturers of Asbestos,

BOSTON, MASS,.,
OFFER FOR SALE: -

PA’I‘EN’I‘ED ASBESTOS ROPE PACKING,
LOOSE ad
JOURNAL
WICK
MILL BOARD,

SHEATHING PAPER,
FLOORING FELT.
CLOTH.

GRPAT LABOR SAVING TOOL.
Chase’s Pipe Cutting
and Threading Ma-
chine, for Steam, Gas
Fitters, and Machinists,
forcuttingoﬂ'a.nd thread-
ing nge Tubes, Round
Iron, oifs and nuts, 4

““
.

to2inches. Nopipe split-

ting. No bevel inside or
outside. A boy with this
machine - can do more
work than two men with
old system. Noother has
automatic cut-off or
makes nipples. Send for
circular, ‘hase Machine
Co., 120 Front St., N. Y.

WATCHMAN'S IM-
proved Time Detector,
with Safety Lock At-
tachment, Patented 1875-
6-7. Beware of Infringe-
ments. This Instrument

is supplied with 12 keys
for 12 different stations.
Invaluable for all con-
cerns employing night
watchmen. Send for eir-
culars to E, IMHAUSER,
P.0. Box 2875. 212 Broadway, New York,

FRIEDMANN’S PATENT

EJECTORS

Arethe cheapest and most effective machines
inthe market for

Elevating Water and Conveying Lignids

from Mines Quarries. Ponds, Rivers, Wells, Wheel Pits;
"for use In R. R.Water Stations, Factories. etc. Tbey
are splendidly adagted for conveying liquids in Brew-
eries, Distilleries, Sugar Reflneries, Paper Mills, Tanner-
Chemical Works, etc. Send for illus. catalogue to

NATHAN & DREYFUS !
Sole Manufacturers, NEW Y’ORK.

ies,

) (FORCED BLAST.)
Warranted Superior to any
other,

WILBRAHAM BROS.

BOILER COVERINGS.

Plastic Cement and Hair Felt, with or without the

Patent S“AIR SP.ACE’’ Method.
ASBESTOS MATERIALS,

Made from pure Italian Asbestos.in fiber, mill board, and
round pack HE CHAI,M ERS-SPENCE CO.,
40John Street, und Foot of E. $th Street, New York.

Plctet Artificial Ice Co., Limited,

P. O x 3083. 142 Greenwich St., New ¥o k.
Guaranteed to be the most efficient and }'
existing Ice and Cold Air Machines.

and Electrical Supplies.

TELEGRAPH Send for Catalo,

C. E. JONES & BRO., CINCINNA%‘I, 0.

PREVENT SLIPPING. The
handsomest, as well as the sz/fes?
CarriageStepmade. Forgedfrom best
iron, and formed witha sunken panel,
in whichis secured a plating of richly
moulded rubber. Durability war-
ranted. Send for illustrated circular.

Rubber Step ¥'f'g Co., Boston, ¥ass.

MlllStones and Corn Mills.

We make Burr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill Picks Water Wheels I‘ulleys and
G%:{ing specia; ily adapted to Flour Mills. Send for
catalogue.

J. T. NOYE & SONS, Buffalo, N. Y.

BOILER PRES!
STILES & PARKER PRESS CO Middletown Ct.
A Month and Expenses

WAEEN01 05 A cfiRg

LES FREE.
AN ED insure answer. 8. FOSTER & CO., Cincinnati, O,

Patent Band Saws

A SPECIALTY.

Pattern makers are now usin
Saws exclusively for both i
5527 outside sawing because it pays.
For circulars, address

FRANK H CLEMENT,

122 Mill Sto,Rochester, N.Y.

WJOHNS

ASBESTOS

LIQUID PAINTS, ROOFING, BOILER COVERINGS,
Steam Packing, Sheathlngs. Fireproof Coatings, Cements.

SEND FOR SAMPLES, ILLUSTRATED PAMPHLET, AND PRICE LIST,

H. W. JOHNS WF¢ €0., 87 MAIDEN LANE,N. Y. ; T

An engine that works withou
Boiler. Alwaysready to be started
and_to_give at once full power.
TY. NOY,
CONVENIENCE
Burns common Gas and Air. No
steam, no coal, no ashes, no fires,
no danger, no extra insurance.
* Almost no attendance.

THE NEW OTTO SILENT GAS ENGINE,
Useful forall work of smali station:g steam en‘g

Band
de and

Built in sizes of 2, 4.
scaumMm 0 s ot Serant

Manmng & Co., 111 Liberty St., N Y., Agents:

AMERICAN,
o
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THE HOLLY SYSTEM FOR HEATINQ
cities and villages, under the Bolly Patents, is in prac<
tical operation in many places. For economy, comfort,
and convenience, is superior to any other lprinclpie‘
Licenses n ted to corporations for the use of this sys-
Lem. Steam Combinat’n Co., Lim., Lockport.

ROOFINC.

For steep or flat roofs.. Applied by ordinary workmen
at one-third the cost of tin. Circulars and samples free.

Agents Wanted. T.NEW, 82 John Street, New York.

The attention of Architects, Engineers.and Builders
is oalled to the cr(}e{% decline in fﬂ ces of wrought *

It is believed that were owners fully aware of the small
difference in cost which now exists between' iron and
wood. the former, in many cases, would be adopted,
thereby saving insurance and. avoiding all risk of .inter-
Tuption to in consequence of fire. Book of de-
tailed information furnished to Architects, Engineers,
and Builders, on appiication .

i THE. No.

Eureka Band Saw

has advantsges over any other manu-
tactured. Is first-class na.llres ects,
cheap, and durable. Also Po: lan-
ersand Upright Shapin, ariety
Moulding_Machines, and a large va-
riety of Wood Workxng Macbinery.
For particulars, address

FRANK & CO.,
Buffalo, N. Y.

WM. A. HARRIS

PROVIDENCE, R, I. (PARK STREET),
Six minutes walk West from station

HARRIS-CORLISS ENGINE

With Harris’ Patented Improvements,
from 10 to 1,000 H. P.

Wo0D SOLE SHOES.
The cheapest, most durable,
warm, good looking, and tho-
roughl waterproo Shoe. Par-
ticularly ada, t,e to Brewers,
Miners, and all classes of labor-
ers. Send stamp for circular
and price list.

CHAS. W, COPELAND,
122 Summer St., Boston, Mass.

BUY NO BOOTS OR SHOES
Unless the soles a,re protected from wear by Qoodrich’s
Bessemer Steel Rivets. GQuarani outwear any other
sole. All dealers sell these boots. Taps by mail for 50
cents in szamgs Send {)a er pattern of size wanted.
H. C. GOODRICH, 19 Church $t., Worcester, Mass.

The Rodler Patent Single Iren Plane.

Made of extra quality iron. A
practica] laborsaving tool. Cuts
against the % in equally as well
as with it. Canbe adjusted in-
3% stantly to cut a coarse or flne
shaving, and excels any double
iron 'Blane eyer produced. Address LAFLIN MANU-
FACTURING CO., North Elm Street, Westfield, Mass.

Delamater Steam Pumps, &

For every variety of work.

WATERWORKS PUMPING ENGINES.

DELAMATER IRON WORKS,

Boiler Makers, Engine Builders,
and Foundecrs,

Officey No. 10 CORTLANDT ST.,
Works,Foot of W. 13th 8t., North River, New York.
ESTABLISHED 1841.

COLUMBIA BICYCLE,

gra,ctic.el road machine. Indorsed
by the medical profession as the most
healthful of ou tdoor sports. Send 3
cent stamp for 24 e catalogue, with
price list and ful formation, or 10
cents for catalogue -and copy of The
Bicycling World.
THE POPE WF'G CO
83 Summer Street, Boston, Mass.

MA‘cmms1's’ TooLs.

NEW AND IMPROYED PATTERNS.
8end for new illustrated catalogue.

Lathes, Planers, Drills, &e.

NEW HAVEN MANUFACTURING CO,,

-New liaven, Conn.
BIG PA

B, W.PAYNE & SONS, CORNING, N. Y.
EBTABL!BBED ARAO,
Patent Spark-Arrestin En-
ineg,mounted and on skids,
ertical Engines with wro’t
boilers. Eureka Safety pow-
ers with Sectional boilers—
ca.n’t be oxp) loded.

to sell our Rubber Printing Stamps. Sam-
ples free. Taylor Bros. & Co., Cleveland, O.

The New York lce Machine Company,

COURTLANDT STREET. ROOM 54,

Low Pressure inary Absorption System.
Advantages over all other Machines,
Makes 25 per cent. more Ice. Uses only ¥ water of con-
densation. No Pressure at rest. Pressure in running,
14 pounds. Self-lubricating No Leaks, non-inflamma-
ble. No action on Metals. {)Attendance Machines
and production are guaranteed C. H. Delamater & Co.

‘W CNS NON CHANGERRLE GAP LKTHE KBS Yo TRHES ity
GREAT FACILITIES FOR,LARGE OR MEDIUM Slrcc 5t € FREAT STy

The George Place Machinery Agency

Machinery of Every Descr: ig{tion.
121 Chambers and 108 Reade Streets, New York.

A PLANING MILL OUTFIT FOR SALE
very low for cash. Will sellalltogether or each machine
separate. All first-class machines, good order.

J. H. KERRICK & Cd., Indianapolis, Ind.

SWEEPS’I‘AKES WITH THE ELLIS

Patent Journal Box. ’I‘he best Planer and Matcher ever

made Plan nﬁm in. wide, 6in. thick, weight 2,100 lbs.,
in. wide, 6 in. thick, weight 2.500 lbs..
ea.dmg, Arbor, and Head, extra, $ Sash, Door,

and Blind Machinery ;) speclalty. Send for descri ptive

catalogue to Rowley & Hermance, Williamsport, Pa.

Working Models

‘And Experimental Machine Metal or Wood, made to
order HﬁER 62 Centre St..N. Y.

. THE
Ecllpse Engine
Furnishes steam power_for all

tural purposes, Driving

and for every use

wheré a first-class and eco-
.nomical fngine is required.
Eleven firsf-class emiums
ntenni-
S al, to No. 1, issue of
5. No. 14 1oane of T8, oF SoL-
ENTIFIC AMERICAN, for Edi-
torial illustrations. :

FRICK & CO., Waynesboro, anklln Co., Pa.
When you write please name this paper.

MACHINISTS’ TOOLS.

Iron Planing Machines

A SPECIALTY.
C. WHITCOMB & CO.,Worcester, Mass.

© 1880 SCIENTIFIC AMERICAN, INC

B ;
. For showl @
PyrometerS, Ovens, Hotnglas %ipes,
‘Boiler Flues, Superheated Steam, Oil Sti

. HENRY W.BULKLEY, Sole Mnnufacturerl

.- . L 149 Hmndway,N Y.

Address JOHN A. ROEBLING'S SONS, Manufactur-
ers, Trenton, N, J ., or 117 Liberty Stree, New York."

Wheels and Rope for conveying power long distances.
Send for circular.

Grain_ Speculation

rge or smaIl amounts $25 or $25,000. Write
& CO., Commission Merchants,
180 La Salle St CHICAGO. ILL.. for Circulars,

THE STRONG-
est, most com-
pleie. and reliable
of En-ines and
Boilers.

ojntless steam

ettles and ma-

P chinery general-

@ ly. Geo W, Tifft,

Sons & Co., Buffa*
lo,N. Y.

Trow City Dlrecmry for 1880--81,

WILSON'S BUSTNEAS BYRECTORY
edition), WILSON’S CO-PA
SHIP rice $3, are now re: y
ALL ORDERS addreisetbto the Trow City Di.
rectory Com ty No. niversity Place, New
York, promptly attended to.

second
NER-

E.;‘i, Pulley Blocks.
<SEE Iron Sheaves. Phos-
'E‘ég-‘;‘é hor Bronze _Self-
A jubricatin Bush-

s8s8 ings. PE IELD

z % BLOCK WORK S.

Wro um Patent Iron Sheave LOCK Box 99, Locks
Btﬂpmdmock. Iron Block, Steel Roller Bushed. port, N. Y

Pond’s Tools,

Engine Lathes, Planers, Drills, &c.

DAVID W. POND, Worcester, Mass.
BrowNSPAT.SP T

PULLAYS

rices, Largestngsortment. A.&
157,59, & 61 Lewia St New Yok,

haf fs. Hangers,

At low
BROW.

' OF THE

Srientific gmmmu

FOR 1880.
The Most Popular Seientifie Paper in the World.
VOLUME XLIII. NEW SERIES.

Only 83.20 a Year, including postage. Weekly.
52 Numbers o Year.

This widely circulated andsplendidlyillustrated
paper is published weekly. - Every number contains sixe
teen pages ot useful information, and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Hortlculture, Natural History, ete.

All Classes of Reaslers find in THE SCIENTIFIC
AMERICAN a popular resume of the best scientific in«
formation of the day; and itis the aim of the publishers
to present it in an attractive form, avoiding as much as
pfossible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. It :is promotive of knowledge and progress in
every community where it circulates.

Terms of Subscription.—One copy of THE SCIEN~
TIFIC AMERICAN will be sent for o%ne year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of three dollars and twenty
cents by the publishers; six months, $1.60; three
months, $1.00.

Clubs.—One extra copy of THESCIENTIFIC AMERI-
OAN will be supplied gratis for every club of flvesubscribers
at $3.20 each; additional copies a.t same proportionate
rate.. Postage prepaid.

One copy of THE SCIENTIFIC AMERICAN and one copy
of THE SCIENTIFIC AMERICAN SUPPLEMENT willbe sent
for one year, postage prepaid, to any subscriber in the
United Statesor Canada, on receipt of seven dollars by
the publishers.

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

MUNN & CO.,
37 Park Row, New York.

To Foreign Subscribers.—Under the facilities of
the Postal Union,the SCIENTIFIC § MERICAN is nowsent
by post direct froni New York,with regularity, to subscrib-
erg in Great Britain, India, Australia, and all other
British colonies; to France, Austria, Bélgium, Germany,
Russia, and all other European States, Japan, Brasil,
Mexico, and all States of Central and South ‘America.
Terms, wben sent to foreign countries, ‘Canada excepted,
#4, gold, for SCIENTIFIC AMERICAN, 1 year; $9,g0ld, for
both SCIENTIFIC' AMERICAN and SUPPLEMENT for 1
year. Thisincludes postdge, which we pay. Remit by
postal order or draft to order of Munn & Co., 37 Park
Row. New York,

HE “ Scientific Amcrican * is printed with CHAS.
ENEU JOHNSON & CO.'S INK, Tenth and Loms -
bard Sts., Philadelphia, and 50 Gold St. New York.






