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THE BROWN AUTOMATIC CUT-OFF ENGINE.

The modern stationary engine has reached such a degree
of excellence that now the whole aim of the more prominent
constructors is directed merely to designing simple, durable,
and effective mechanical devices by which certain well un-
derstood functions may be performed. Tt appears, in fact,
to be determined that we have reached a point of knowledge
and mastery of the theory of steam engineering from which
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further progress is only to be sought by obtaining refinement
of action combined with durability and accessibility in the
parts. A few years ago, there appeared to be good reason to
suppose that economy in the steam engine would be sought
in the direction of using steam at much higher pressure than
had then (or has since) been employed; and many efforts
have, from time to time, been put forth in that direction.
The mechanical world seems, however, to have settled down
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to the conviction that the utmost economy attainable in a
high pressure engine is to be reached by establishing, be-
tween the duty performed by the engine and the supply of
steam to the cylinder, a relation atall times equal, definite,
and uniform: and further by avoiding wiredrawing and sub-
stituting therefor the using of the steam expansively. It
follows then that, to accomplish this end, the action of the
(Continued on eighth page.)
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A WONDERFUL TREASURE TROVE,

That indefatigable explorer and archeologist, Dr. Schlie-
mann, has recently made a discovery which, if future critical
examination substantiate his present interpretation of it, will
not only necessitate the re-writing of a great deal of ancient
history, but will prove that many legendary and heroic per-
sonages, hitherto regarded only as myths, really existed.
The surprise that all scholars will feel, on being assured that
Agamemnon, ‘‘bravest of the Greeks,” Clytemnestra, his
wife (sister of Castor Pollux, and Helen, and daughter of
Leda the Swan), Cassandra the true prophetess, loved and
cursed by Apollo so that no one believed her predictions,
and many other characters supposed to be fabulous lived and
died, is as genuine as that which all would experience if the
daily journals some morning should announce the discovery
of the wine jars containing the bodies of the forty oil-scalded
thieves, or of Aladdin’s lamp with his name carved on it, or
of the original plow invented by Dagon the fish-god of the
Babylonians, or of the tomb of Perseus containing a mummy
of the Gorgon’s head.

Dr. Schliemann is a man of extraordinary genius for
archaological investigation; and his labors have been fortu-
nate far beyond those of most explorers. In 1868, he aston-
ished classical students by claiming to have found remains
of the home of Ulysses on the island of Ithaca; and in the
same year, he began the studies at Mycenz which have
recently culminated in the wonderful discoveries above
alluded to. He also undertook an examination of the topo-
graphy described in Homer’s Iliad; and becoming convinced
that, even if the Greek poet himself was amyth, the story of
the Trojan siege was not, he began excavations (at his own
expense) on the plain of Hissarlik, which he considered to be
the site of ancient Troy. In 1871-3, he dug to a depth of
about 50 feet, unearthing layer after layer of ruins, showing
that cities and towns had been built, one on the buried ruins
of another. Finally, he exhumed vases and treasures of gold
and silver and laid bare, as he maintains, the walls of Priam’s
palace and the streets of the Homeric city. But in his con-
clusions archaologists have failed to agree; and the prevail-
ing opinion has been that he has merely found the site of
some unknown Pheenician trading .post, or some other
ancient city of little historical importance.

Early in the autumn of last year, 1876, Dr. Schliemann
returned to Mycene, the scene of hisprevious labors, where
are located some of the grandest ruins of modern Greece.
The site is a rocky hill on.the northeastern extremity of the
plain of Argos, on the eastern coast of the Morea, at present
about two miles from the small village of Khayati. The
ruins are notable for the colossal stones employed in their
construction, the same being the largest blocks used in
ancient building, with the exception of those found in the
remains of Baalbec. Some of the stones are 25 feet long, 20
feet wide, and 4 feet thick, and fradition asserts that they
were put in their places by the one-eyed giants, the Cyclopes.
During the reign of Agamemnon, Mycens was the principal
city of Greece, and here, it is supposed, that king was en-
tombed. For any one but so uncompromising a believer in
his own theories as Dr. Schliemann to dig into the ruins of
Mycen, in order to find tangible remains of the Greek
mythical hero, would be considered as foolhardy as to exca-
vate the supposed tomb of Adam in Palestine with the hope
of finding the bones of our legendary progenitor; but Dr.
Schliemann, caring not a whit for general opinion, attacked
the tombs with pickaxe and spade, and the result is that he
has found a mine of gold and silver ornaments, etc., of enor-
mous value even intrinsically, besides bones and human
remains Which he declares to be those of the hero-king and
his contemporaries. In the first tomb which he opened, he
found thirteen gold buttons, curiously engraved, besides a
mass of gold blades scattered about. In the next tomb, he
discovered a square ditch some 30 feet below the surface of
the mount. This was surrounded by an immense wall, in
which were human bodies which evidently had been burned.
The bones of one person were covered with five thick gold
leaves some 25 inches long, on which were inscribed crosses.
Then, in a great circle of parallel slabs beneath the archaic
sepulchral stones, Dr. Schliemann has discovered huge
tombs containing jewelry. In one tomb, containing male
and female bones, he obtained eleven pounds of ornaments
of pure archaic gold, and two scepters with heads of crystal.
Then he found a cow’s head of pure silver, with great horns
of gold; then a helmet, two diadems, a woman’s large comb,
a breastplate, vases, girdles, and an enormous quantity of
buttons, all of the finest gold. There were some vases in
silver, a number of arms in bronze, and a stag cast in lead;
but no trace of iron work.

The above magnificent treasure trove was unearthed prior
to November 15; but since that date, a telegraphic dispatch
has reported the discovery of enough more treasure to fill a
large museum, besides further evidence as to the identity of
the human remains, and (according to Dr. Schliemann)show-
ing them to be those of Agamemnon and his court.

Arch=ological authorities in this city, who have been asked
for expressions of opinion on the above, admit that there is
a much greater probability of Dr. Schliemann’s being correct
in his views as regards the Grecian than as relating to the
Trojan remains. Mr. William Cullen Bryant believes that
the tomb is not that of Agamemnon, but of some later king;
but, with other authorities, he reserves any positive state-
ment until further and more accurate details are obtainable.
He suggests that the tomb of Achilles in Ithaca be searched
for, as corroborative of Schliemann’s views.

The treasure has been presented to Greece and will be
placed in a national museum. Meanwhile it is probable that

© 1877 SCIENTIFIC AMERICAN, INC.

a gold fever will break out in that classic land, which will
result in the wholesale digging up of her abundant ruins.

Apropos of this subject, we may add that, through the
liberality of several of her wealthy citizens, New York has
recently secured one of the most valuable archological col-
lections ever got together, many articles in which probably
antedate the supposed period of Agamemnon. General
Cesnola, whose first collection of Pheenician relics, found in
the tombs of Golgos on the Island of Cyprus, the New York
Art Museum already possesses, recently found, under the
temple of Kurium, inthe same vicinity, some 7,000 objects
in gold and silver, stone, etc., all of the greatest historic in-
terest as shedding new light on the habits and customs of the
long-extinct race which fashioned them. The list includes
jewelry, weapons, inscribed plates and coins, utensils, glass,
sarcophagi, etc. For some time, the destination of the
collection was doubtful, as the British Museum made strong
efforts to obtain the objects, but was unwilling to pay Gen-
eral Cesnola’s price—$60,000. Finally, to the intense and
openly expressed disgust of the English press, after a canvass
of three days, $40,000 was raised in thiscity by private sub-
scription, and the antiquities were at once purchased. The
remainder of the amount will be obtained after the delivery
of the collection in this country.

et @ e
UNINFLAMMABLE THEATER SCENERY.

Mr. Dion Boucicault, the well known actor and drama-
tist, has, with very commendable promptitude, instituted ex-
periments in accordance with some of the suggestions for
rendering scenery fireproof, elicited by the recent calamity
in Brooklyn. If we may judge from recent tests, held in
‘Wallack’s Theatre in this city, Mr. Boucicault’s efforts have
been entirely successful; and although, as he says himself,
he has invented nothing, he at least is entitled to the grati-
tude of the public for his demonstration of the value of the
fireproofing washes which he uses, and his public exhibition
of the fact before the assembled managers and theatre own-
ers of this city.

The process consists in first soaking the canvas in a solu-
tion of tungstate of soda. The solution is a weak one, and
the exact percentage of the salt is not determined. Pure
tungstate of soda costs about 75 cents per 1b., crude tung-
state (not quoted by prominent drug firms) probably consid-
erably less, if bought inlarge quantities; so thatthe applica-
tion is not an expensive one. If nothing further were done,
this single saturation would be sufficient to prevent the blaz-
ing of the material; but as it is, the latter on ignition is apt
to smoulder slowly. To prevent this, Mr. Boucicault, be-
fore painting on the fabric, applies a wash of silicate of soda
(water glass). This answers as an excellent priming; or the
pigments themselves may be mixed with the silicate instead
of with glue, as is now done. The cost of the glue is thus
saved, and the paint seems to have gained something in
brightness by the substitution of the water glass as a
vehicle.

At the trial referred to, two large squares of canvas,
which had previously been prepared as above described,
were suspended over the stage. Gas was led through a hose,
and escaped at the nozzle; and when ignited, it gave a large,
strong flame. This, applied to the canvas, wholly failed to
ignite it. If the flame was persistently held against one spot,
the place was blackened, and in a few minutes the jet forced
a hole through the fabric; but not the slightest evidence of
combustion appeared. The burnt material seemed to be a
hard cement, externally brittle and easily crumbling in the
hands. In fact, theeffect of the chemicals appeared to be to
cover the canvas with a strong coating of very refractory
material. Rope, previously saturated with the solutions, and
pine wood, which had been given a couple of coats of the
same, likewise were perfectly fireproof.

Mr. Boucicault states that the entire cost of treating the
rigging and scenery of an average sized theatre with tung-
state and silicate will not exceed $200. There is no difficulty
in applying the tungstate wash, which is merely a white-
wash, and is put on in the usual rough way. It may be ap-
plied to the back of scenery already painted, and may serve
as a priming for the paint in every part of the theatre.

_———tr—

DEFECTIVE GEOMETRICAL TEACHINGS.

Although we give all possible credit to Euclid, the ancient
Greek geometrician, for having for the first time collected
the principal geometrical truths known in his time into a
well connected system, based on strictly logical, progressive
principles, it cannot escape the attention of any mathema-
tician who has a clear insight into this sublime science that
two defects, in the otherwise excellent books which Euclid
left as a legacy to the world, have been the cause of much
strife, contradiction, error, and loss of time among the un-
learned, especially among beginners. These defects are,
first, the insufficiency of his definitions of the point, }ine, and
superficies; and second, the total omission of any information
in regard to the relation between the diameter and circumfer-
enceof thecircle. Asformany centuries the books of Euclid
were the only ones used by students of geometry, the influence
of these defects has been very great, while the works of
Archimedes, Apollonius, and others, who cameafter Euclid
and com leted his labors, were unfortunately either entirely
ignored, or were studied by very few indeed. Euclid’s
authority in geometry being thus undisputed, his definitions
were adopted as indisputable, and as the real base of the
science of geometry; but those which he gives of the point,
line, and superficies, which all subsequent geometricians

have adopted, are by no means correct geometrical concep-
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tions, but abstractions of things not only non-existent in
nature, but which cannot possibly have independent ex-
istence.

In explanation, let us'make a plain statement of the case,
and we will begin with the definition of the limits of a
body, or its surface, the limits of a surface, or &nes, and,
lastly, the limits or ends of a line, or points. Euclid pro-
eeeds in the reverse way, and speaks first of a point having
neither length, breadth, nor thickness; then of a line having
only length, and neither breadth nor thickness; and, lastly,
of a surface having only length and breadth,and no thick-
ness. The conclusion to which any one with a philosophical
and critical turn of mind must arrive is that, these things
being impossibilities, and having no material existence, a
science based on such conceptions must have a very weak
foundation; such a critic would be justified in his opinion.

The point, line and superficies, as defined by Euclid in
this abstract way, can have no existence;and if geometry
were really based on these principles, the science, renowned
as the most positive of all positive sciences, would in reality
be based on abstractions, mere notions concerning impossible
things. No wonder, then, that these definitions of Euclid
have been the points of attack aimed at by all those who have
attempted to bring mathematics down to the level of the un
certain and unprofitable speculations of metaphysics, such
persons assuming that mathematics is based on definitions,of
point, line, and superficies, which are absurdities in them-

selves.
These faulty definitions can be entirely corrected by fol-

lowing the suggestion made in the beginning of this article.
We therefore begin with ¢ Definition 1. The body. All
bodies occupy a certain limited space, and, whether large or
small, have three dimensions, length, breadth, and thick-
ness.” This is illustrated by a cube, parallelopiped, etc.,
and the science of physics investigates the properties of
bodies (such as wgight, color, hardness, etc.), and that of
chemistry its component elements (such as carbon, hydrogen,
oxygen, etc.); but in geometry we only consider the dimen-
sions above given. ¢ Definition 2. The surface. The limit
of such a body is called its surface, and .from this it follows
that such a surface possesses length and breadth, but can
have no thickness, as, by attempting to measure this, we
necessarily would go either inside the body or outside of it.”
This is illustrated by placing a metal cube in water, and re-
marking that the limits between the metal and the water,
where they touch, and where there is neither water nor
metal, constitute the mathematical idea of a surface. ‘ Defi-
nition 8. The line. The limit of such a surface where two
sides of a body meet (its edges) is called a line; this line is
common to both surfaces; and it possesses only length, and
neither breadth nor thickness.” This is again illustrated by
a cube or pyramid, and we remark that, by attempting to
measure the thickness of the edges, we necessarily would
abandon one of the planes and move into the other. ¢ Defi-
nition 4. The point. Where two or more such edges of a
body meet, or the position whence anyone would start
to measure the length of the edges, in geometry is called a
point. Such a point cannot have any dimensions atall, being
only a position relative tothe body.” This also is illustrated
by the angles of a cube.

Thus it is seemrthat only bodies have a direct existence,
that neither surface, line, nor point, exists independently,
but that these ideas depend on the existence of the bodies,
and are the component parts of the conception of the limits
of their dimensions.

Thus we see that when geometry considers the limits of
the dimensions of the bodies, the conceptions of superficies,
line, and point are necessary consequences of these consider
ations, and are legitimate subjects for scientific research; at
the same time, these conceptions or ideas do not subject the
science to the objections already mentioned as being sug-
gested by Euclid’s faulty exposition.

The other defect in Euclid’s books, the absence of any in-
formation as to the relation between the diameter and cir-
cumference of a circle, has been the cause of much more
error. Euclid being the only light for thousands who have
studied geometry, and as his books contained no information,
the impression became general that the problem of ascer-
taining the proportion was insoluble, or at least had not, in
Euclid’s time, been solved. As the importance of this prob-
lem was evident to every one, it is not to be wondered at
that many persons, ignorant of the labors of Archimedes,
Metius, Van Ceulen, and others, have attempted its solution,
to supply this, as they supposed, missing link in geometrical
science. Few well informed persons have wasted their time
in this direction, but the labor has been bestowed entirely by
the ignorant, who, misled by a certain degree of self-conceit,
imagined that they have discovered some new properties,
which they attempted to use for the solution; the number of
such would-be discoverers is very large; and as each went on
his own erroneous road, it is not to be wondered at that each
reached a different result;and as the premises of each were
false, their results were every one inaccurate.

If the method of Archimedes (who first enclosed the cir-
cumference of the circle between circumscribed and in-
scribed polygons of 96 sides, and so found the limits between
which the true circumference must be situated) could have
been inserted in the books of Euclid, or had been appended
to them, the world would have been saved from all the agi-
tation in regard to the quadrature of the circle, and much
valuable time would have been saved. But Archimedes
lived after Euclid, and so the books of Euclid represent the
state of geometrical science before the time of Archimedes ;
and their continued use in their original condition, for many

centuries, has been nothing less than a great misfortune to
thousands of students of geometry.

Lacroix, in his ‘“Geometry,” published in France in the
beginning of this century, first gave a complete logical essay
on inscribed and circumscribed polygons, with the method
of calculating their peripheries and the peripheries of poly-
gons of double the sides; and by continually doubling, he
enclosed the circle in continuously narrowing limits. His
method was not new, but he had the merit of so explaining it
to beginners that, for its comprehension, a knowledge of only
the first books of Euclid was necessary. His method has
been adopted by others, and no one who has studied geom-
etry from the books of Lacroix or his imitators can fall into
the absurd error that the relation in question is an unknown
quantity. We say ‘“absurd error,” because new light has
been shed upon this subject from various sides, and mathe-
maticians agree as to the figures expressing the relation,
which are better known than those of any other irrational
quantity ; and the calculation has been made to 600 places
of decimals, which shows much greater progress than has
been made in ascertaining the square root of 2 or the square
root of 3, problems which are apparently much simpler
than the measurement of the circumference of the circle.

—_— et —
THE FORM AND USE OF CALIPERS,

The use of calipers, in finishing work to a driving fit or a
working cfit, is a subject of great interest to the general
machinist, and a-few practicel instructions upon the con-
struction and application of calipers will be found useful.

If we notice the standard gauges made by makers of reputa-
tion, we shall find them to be, as compared to ordinary cali-
‘pers, very heavy and strong, the object in thus making them
being to prevent them, as far as possible, from springing.
We say as far as possible, because deflection always takes
place to some extent. Messrs. J. Morton, Poole & Co., of
Wilmington, Del., demonstrated this deflection by a very
simple experiment. They made a gauge of about 3 inches
between the points, its form being that of a crescent, with
the points turned towards each other; the width of the gauge
at the middle was about 1% inches, the thickness of the steel
being about % inch. They made a wire inside gauge to fit
the outside gauge so delicately that, if the outside one were
held with the two hands, holding the gauge near the points,
the inside one would be just sustained by the friction of con-
tact of the outside one; while, if the latter were held in the
centre by grasping with the thumb and finger, the inside
gauge would fall, thus proving the deflection of the outside
gauge by reason of its own weight.

This spring is usually the great disturbing element in
taking an exact measurement, and it is here that inaccuracy
is induced. To measure correctly with either inside or out-
side calipers, they must be set so that their contact with the
work is scarcely if at all discernible. If we require to set
inside and outside calipers to make a working fit, we must
bear in mind that, if the outline of the work measured by the
outside calipers is of exactly the same diameter as that of the
hole into which it is to fit, the one will not enter the other;
or, in other words, a pin must be smaller than the hole into
which it is to go, in order to have a working fit. The
amount to which it must be smaller is a measurable quantity,
which is allowed for in solid male and female gauges. In the
case of calipers, however, we proceed as follows : First, the
points of the outside calipers should have a perfectly even
contact when put together, or they may be slightly round-
ing in their width, as many prefer. Looking at the calipers
with the flat sides of the legs towards you, the points should
not be rounding, but should be shaped as follows : First, file
the points to butt squarely and flat together when closed,
and then open the legs and bevel off the end on the convex
side to an angle of about 45°, leaving the extreme projecting
point face about 1-32 inch wide. Then take a small smooth
file, and carefully round over the points, and then harden
them to a light purple. The object of making them of this
shape is that the part of the points in contact, when measur-
ing different diameters, will always remain the same;
whereas such is not the case when the points are rounded,
as is often seen in calipers. So, likewise, if the bevel at the
points is placed upon the concave side of the points when
the calipers are opened wide, the nearest point of contact
will be on the bevel instead of at the points, rendering it dif-
ficult, in the inside calipers, to find those nearest points. The
inside calipers should, , instead of having the ends bent
around to a curve, have them straight, and standing at an
angle of about 45° to the main body of the leg. The part
standing at an angle need not be longer than 5-16 inch on a
pair of calipers 7 inches long; and the bevel at the points
should, in this case, be on the short side of the angle, so that,
no matter whether calipers are used upon a small or a large
bore, the extreme points will always have contact with the
work, and will always stand the furthest away from the
centre of the joint. The advantage in this latter point is
that we can measure clear to the end of a recess; whereas, if
the points are bent around, the curve will, when the calipers
are opened at all wide, prevent the points from passing to the
back of the recess.

In measuring with the outside calipers we hold them by
the joint in the right hand, between the finger and thumb.
‘We then place them upon the work, steadying one leg of the
calipers and detaining it in a fixed position by resting it,
near the point, against both the work and one finger of the
left hand, usually the forefinger. We then move the calipers
so that the other leg traverses very slowly over the work,
and watch very minutely how near the point approaches
to the work. If the latter offers a sensible resistance to the
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free passage of the caliper point, on round work, we must
open them; and when so set that the point will just pass
over the work without having perceptible contact, we may
try to move that point a little laterally. If we find that the
least lateral movement causes contact, while there is one
point at which contact is not discernible, the calipers are set.
To apply the inside calipers, we hold them in the same man-
ner as above, adopting the same means with the forefinger to
hold one point upon the work in a state of rest; while the
other point is set so that it is barely perceptible, upon very
close examination, that it touches the work. We then hold
the inside calipers so that one inside and one outside points
contact at the middle of the points, while we pass the other
point of the inside calipers past and about the other point of
the outside calipers; and when the calipers, so adjusted, will
just barely touch each other, the work will be of a working
fit, providing it is turned and bored true.

The only difference from this arrangement for a driving
fit is that the outside calipers must, instead of being set to
just escape the work, be made to have very fine contact with
the same. The allowance for a driving fit is so smail as to
be barely perceptible with a very careful adjustment and
manipulation of the calipers, while, for a working fit there
must be a perceptible difference, the contact with the inside
calipers being more perceptible than that of the outside ones
withthe work. Here, however,wemustremark thatthelength
of the work is an element of consideration, because the standard
of truth and parallelism, incidental to such work as is usually
measured with calipers, has a great deal to do with this
question. For example, we know of no means of boring that
will produce so smooth and true a hole as we can finish with
a lap; as a consequence we can practically appreciate that
there are upon tool-finished work projections, as well as an
uneven surface, and in a driving fit these projections act as
elements to conform the fit of one part to the other. Sup-
pose, for example, we carefully bore out a hole, 1 inch in
diameter and % inch deep, the difference in diameters neces-
sary to a driving or a working fit will be almost inappreci-
able by the closest application of the calipers; and a very
slight amount of handlabor, in forcing the one into the other
by rubbing them together, will convert a driving into a
working fit, the difference being in this case due to a com-
pression of the high spots of the surfaces of the metal. If the
surfaces are positively smooth and even, they will form
mirrors. If, on the other hand, we take a piece of work, 8
or 4 inches long, the amount of metal on the surfaces which
(even with the smoothest of cuts, as ordinarily taken) stands
above the bottom of the tool marks, is sufficient to give the
parts a driving fit. To appreciate this fact, it is only neces-
sary to carefully turn in a good lathe a piece of iron, say 2
inches in diameter and 4 inches long, and then take a very
fine French file and draw file it across the turning marks.

In using calipers upon flat surfaces, it will be found that
the inside calipers can be adjusted finer by trusting to the ear
than the eye. Suppose, for example, we are measuring be-
tween the jaws of a pillow-block. We hold one point of the
calipers stationary, as before, and adjust the other point, so
that, by moving it very rapidly, we can just detect a scrap-
ing sound, evidencing contact between the calipers and the
work. If, then, we move the calipers slowly, we shall be un-
able, with the closest scrutiny, to detect any contact between
the two.

In measuring flat work with outside calipers, we must al-
ways so adjust them that they barely touch the work; while,
at the same time, one point being detained in a state of rest,
the other will not movein any direction without positive con-
tact, and this will give a driving fit. For a working fit, the
outside calipers may be set so that they are free from con-
tact, and have a barely distinguishable movement. In all
cases, however, the truth and smoothness of the work is an
important element.

— et —
Cast Iron Roofs.

Iron is more used for architectural purposes in America
than elsewhere, but not always in such a manner as to render
the building fireproof. = While corrugated iron roofs are an
excellent protection against sparks, they yield too readily to
any more intense heat. The Germans, who have generally
employed tiles, and make the buildings themselves capable
of sustaining such roofs, and even heavier ones, are now in
troducing cast iron plates for roofs. Those made at the
Greeditz Iron Works weigh from 35 to 44 ozs. each, and
cover a surface of 8x10, or about 80 square inches, making
the weight 4 to 5 lbs. per square foot, or 25 kilogrammes
per square meter. A square meter of roofing slate weighs
25 to 30 kilogrammes, and of tile 57 to 60 kilogrammes.
The plates have projecting edges so they fit very tightly, and
are held in place by 2 wire nails beneath the lap.

— et —
Discovery of a New Pink Coral Bed.

The TU. S. Steamer Gettysburg, while on her way from
Fayal to Gibraltar, recently made a discovery of considerable
importance, in the shape of an immense coral bank (hitherto
totally unknown), in latitude 36° 30', longitude 11°28'. Par-
tial surveys were made, and the least depth of water noted
was 180 feet, which in mid-ocean is very significant.
Twenty miles west of the bank the sounding line marks
16,506 feet, and between the bank and Cape St. Vincent,
12,000 feet. The commander of the Gettysburg believes that
in some portions the coral rises to the surface. How such a4
reef, in a part of the ocean which is constantly traversed by
vessels, can have remained undiscovered is almost inexpli-
cable. It is also stated that the bank isrich in valuable coral

of light pink shades of color.
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A NEW STEAM CAPSTAN.
The steam capstan represented in the annexed engraving
(which we translate from the Revue Industrielle) has lately
been constructed by the Marcenelle and Couillet Company,
of Belgium, for use in the mining districts. In order to re-
medy accidents to hoisting engines and cables, it has been
customary to provide auxiliary apparatus.at every mine The
present machine, being portable, answers the same purpose
for several mines, and thus a considerable saving is effected
in cost of apparatus. It consists of a verticaltubular boiler
of sufficient size to supply steam
to the two horizontal engines
which are connected to the driv-
ing shaft. The latter is geared
to the drum shaft by heavy gear
wheels, and carries a brake pul-
ley, the brake of which consists
of a steel plate encircling the
entire periphery of the wheel,
and it is loosened or tighteneda by
a hand lever. The body of the ]
carriage and wheels are of iron, ‘l
and are very strongly built. |
The machine is capable of lift- (
ing a load of 8,300 lbs. from a

depth of from 1,500 to 1,800 feet, ¢ -

by means of a cable 6 inches in
diameter and weighing about 4
Ibs. per running yard. The ca- M
ble is of galvanized iron wire,

and contains a hempen core in
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angle. The more dilatable metal being thus placed outside,
the tendency of the plates on becoming heated is to curve
inward, and thus contact is established at the summit of the
angle, the current passes, and the gong, elsewhere located,
sounds.

In the vertical axis of the supporting plate slides a rod,
to the lower end of which a ring is attached, and to the
upper end of which is secured a metallic index, which,
when the rod is pulled down, comes in contact with the
elastic plates which are separated otherwise by an ebony band
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which a number of copper wires
are placed. These connect with
a battery and with an electric
bell near the engineer, so _fchat
they serve as a telegraph by
which the workmen can signal
when to hoist or lower. The
total weight of the apparatus is
about 14,000 1bs. ¢
— -t ————
A New Way of Outlining
Theater Scenery.

In the London theatres, scenic
artists are now largely availing
themselves of photography and
the magic lantern ‘as aids in the
production of mimic representa-
tions of places where the action
of plays is supposed to occur. In historical dramas, such as
one based on the history of Joan of Arc, for example, the
artist, instead of drawing on his imagination for a group of
mediseval houses to represent the market-place at Rouen,
procures a large photograph of the actual locality. This, by
means of the oxyhydrogen light, he throws upon the canvas,
the image being suitably enlarged in size. Then he follows
the outline, and has an accurate picture. The realistic effect
of scenery produced in this way is said to be wonderful.

<-8->
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A NEW-ELECTRIC FIRE ALARM AND BELL PULL.
The annexed engraving (which we select from Les Mondes),
represents a new and simple fire alarm apparatus, which,
when acted upor by heat, causes an electric bell to ring, and
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which may ordinarily be employed in lieu of the common
press button. In houses and hotels where electric bells are
altogether used for purposes of communication, this little
device provides a fire alarm wherever a bell-button is located,
the locality of the fire being, of course, indicated by the pro-
longed ringing of the bell.

A plate of metal, secured by three screws to the wood-
work or wall of the room, receives the conducting wires
from heneath and at the base of two metal columns. To
the latter are attached two thin elastic plates of metal, which
form an acute angle with each other. They are prolonged
upward by a sheet of steel which covers them outside the

I |
| I

STEAM CAPSTAN FOR MINING PURPOSES.

on the rod. This movement (from up, down), is effected by
an ordinary bell-cord attached to the ring, and a spiral
spring serves to carry the rod back to its normal position
after the pull has ceased. The apparatus may be adjusted
50 as to be very sensitive, and yet it cannot be put out of
order by hardpulls on the cord. The set screw shownon the
right, touches one of the elastic plates, and so adjusts it with
reference to the otherthat contact between the two will occur
at any thermometric degree of heat. A needle fixed on the
head of the screw traverses a dial on the inclosing bex of
the apparatus. It is merely necessary to set the needle to the
graduation in the dial corresponding to the degree of heat
at which an alarm is desired. This ingenious device is the
invention of M. Gaulnier, of Paris.
_——r—
To Obtain the True Meridian.

In all of the recent works on surveying, it will be found
that Alioth, the first star in the handle of the Dipper,. is des-
ignated as being directly opposite the pole, from Polaris, the
north star. There was a time when such was the case, but
now it is far from being correct.

The first published account of this method which we have
been able to find, is in a revised edition of Abel Flint’s work
on surveying, published in 1833, which states that this
method was communicated to the compiler, with permission
to publish, by Moses Warren, of Lynn, Conn. It appears
that this mode of reckoning had been in use among survey-
ors for some time previously; but we have not been able to
find by whom or when it originated.

In 1800, Alioth was opposite Polaris; but a retrograde
movement of the latter, of about 20’ a year, has caused
Alioth to be, at the present time, 25’ ahead and brings Mizar,
the second star in the handle, within 5’ of being opposite to
the north star; so that, in fifteen years more, Mizar will be
exactly opposite. Polaris is on the meridian 25’ after Alioth
has passed the perpendicular, and 5’ before Mizar reaches it.

C.
—— e ——
Printing Photographs on Glass,

M. Siegwart, in the Polytechnisches Journal, directs the
operator first of all to secure an image by means of gum,
honey, etc., and bichromate of potash, and to dust this hygro-
scopic picture with red lead powder. The red lead image is
then burnt in; and the moresoluble lead glass thus obtained,
is treated with concentrated nitric acid, whereby a dull,
white image is produced, which may be viewed as a trans-
pareney.

———,—t e —
Hang up the Lantern.

No one should ever place a lightor lantern on a barn-floor,
or on a shop-floor where there are shavings. It is a very
easy thing to upset a light so placed, and the result is likely
to be the conflagration of the building. It is much more
prudent to place hooks here and there about the premises,
and have it understood that they are solely to hang the lan-
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tern upon, and that other things must be kept off them. An
unprotected light should not be allowed in a barn under any
circumstances. If the kerosene lamp had been hung up and
not placed where a cow could kick it over, the burning of
Chicago, and the consequent loss of millions of dollars,
would not have happened.
— o —
THE WILLES AND ROWE LIGHTNING DUMPER.
‘We illustrate herewith a new dumping bucket, which is

excellently suited for loading and unloading carts and other
vehicles, vessels, etc., when the
same are used for transporting
any substance which may be
dumped without injury, such as
earth, stone, coal, and grain.
The invention will also be found
useful in building operations, for
handling mortar and concrete.
It consists of a receptacle, trian-
gular in section, and shaped
either as shown in the engrav-
ings, or in forms slightly modi-
fied therefrom. This is sus-
pended by -a looped bail from
the sides, as shown. One side,
A, Fig. 1, is secured to a rod
which erte's apertures in the
adjacent ends, so that said side,
i A, is pivoted or hinged above so
as naturally to swing open, and
thus allow the contents of the
vessel to escape. To the middle
of side A, is pivoted a bar, B,
the motion of which is limited
by long keepers, and the extrem-
ities of which, when the side is
closed, fall into hooks on the
ends of the bucket. One of
these hooks turns upward, the
other downward, so the bar, B,
by being simply turned on its
pivot, becomes engaged with
them. It may then be fastened
(so as not to be dislodged by any
chance shock), by a pin passing
through the bill of one hook, as
shown at C. Of course, while
the earth, etc., is in the bucket,
the side, A, is kept closed ; but
when it is desired to dump the contents, the pin, C, is re-
moved, the bar moved out of the hooks, and the side, A, is
at once forced open by the weight of the aterial above it,
which is thus discharged.

In the bucket shown in Fig. 2, a partition, D, is used in-
side the swinging side, A, so that the orifice made by the
opening of the latter is thus rendered smaller. This arrange-
ment is best suited for buckets used for sacking grain,
where the discharge is made into a comparatively small
aperture.

Patented through the Scientific American Patent Agency,
December 5, 1876. For further particulars relative to sale
of State and Courty rights, address Messrs. Willes & Rowe,
care of C. W. Stayner, Attorney, Salt Lake City, U. T.

New Investigations on Ruthenium,

M. Saint Claire Deville has recently noted that hyperru-
thenic acid (Ru O,), when heated to about 212° Fah., ex-
plodes violently, disengaging immense quantities of ozone.
The same occurs if the metallic acilis placed in a very hot
flame; and the fact is the more striking as it is well known
that, under ordinary conditions, a temperature of from 318°

to 414° is necessary in order that ozone may ba disengaged.
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PAPER BOX MAKING.

It would hardly be imagined that paper boxes form the
basis of an industry of sufficient magnitude to warrant the
invention of costly and elaborate machinery; but if the rea-
der will call to mind the thousands of uses to which these
receptacles are now put, and further, that their employment
is constantly increasing, it will be evident that a quicker
means of production than hand labor has long since become
necessary. Ifany one ever writesthe history of paper boxes,
he will find that, during the last three years, they have found
a variety of newuses. Confectioners havealmost abandoned
the time-honored cornucopia for holding candies. Oyster
saloons hang out the seductive sign: ‘“Take home a fry in
a box;” and even ‘‘stews” are now transported in cylindri-
cal boxes of thick waterproof paper. Ice cream frozenhard
and packed in paper boxes, is sold in the lobby of the opera
and taken home from the confectioners, in place of candy, to
the little ones. Retail dry goods dealers have lately adopted
the box wherein to envelope small articles; and instead of
becoming loaded with bundles of varying sizes, the ¢‘shopper”
now carries her purchases in neat cases suspended by ribbons
from the arm. The grocer ingeniously conceals a bottle in a
case, which the purchaser takes with him unsuspected by the
passers as to its contents. Besides, boxes, as Mr. Darwin puts
it, have ¢ differentiated.” The old wall paper covered band
box has become practically extinct, like the dodo, and in-
stead, we have a neat light case, square or conical in shape,
and stiffened with wood or wire. Look at the ingenuity ex-

pended in making paper collar boxes look like something else.
Fig. 1.

Paper Boxes.

Some of them are in the shape of miniature Swiss chaless;
others resemble dressing cases and have looking glasses and
pincushions within. Hair pin boxes furnish a field for simi-
lar endeavors; and jewelers’ boxes are often marvels of deli-
cate paper and velvet lining.

InFig. 1,which we take from Knight’s ‘“American Mechani-
cal Dictionary,”* is shown how some of the different forms
of boxes are made. In producing a pill box, paper from a
coil is wrapped around a former, making a cylinder of a
thickness depending upon that of the paper and the number
of plies. The inside surface of the paper is coated with
paste, and thus the joint is made. Such boxes are comple-
ted by pushing a disk of paper into the cylinder. The lid
is but a shallow box, a trifle larger. Such boxes are also
made by coiling a wide sheet of paper on a mandrel in the
manner described, and then cutting it into lengths as desired.
Lids are made in the same way. Colored boxes are made by
an outer ply of colored paper. Such boxes are also made by
machinery. In one mode of covering, the strip which is to
cover the cylindrical portion has gored margins, which lap
over upon the bottom of the box or the top of the lid, asthe
case may be, and match together.

Boxes are also made from a roll of paper, which is bent
over into shape, cut off, the bottom folded in against a for-
mer, the contacting portions being pasted in transitu: also of
paper or pasteboard cut from the roll, shaped, and secured
by rivets or staples, and also from blanks of the required size

*Published by Messrs. Hurd & Houghton, New York eity.
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and fastening the parts together, as will be described further
on. a & are, respectively, a blank and a box made there-
from, the scale of the latter being enlarged somewhat. With
the exception of two slight gores on the edges of the lid
flap, no portion is wasted. Some portions of the box are
double and others treble. Parts secured by paste or rivets.

Fig. 2.

I
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Hagjeld’s Paper-Box Machine.

b b show around box and the metallic fastenings which
hold the lapped portions. c¢c¢’ are the plan of the pattern
and the folded box with a tuck and keeper. d d'illustratean-
other mode of shaping and folding. e¢’ is still another, with
a lapping lid. ¢ ¢', a paper box with dovetailing angles. A7/,
the plan of a blank and the box made from a similar larger
blank. 7 isa box made from a circular blank, cut on the
principle of ¢/, but of larger size. jj'j”j", Heyl’sbox, whose
overlapping pasteboard flaps are secured by rivets.

Seamless paper boxes, lamp shades, hats, and other hollow
articles of paper, are made upon formers which are dipped
into the pulp; the latter collects on thereticulated surfaceby
means of a partial exhaustion of the air from the interior of
the former, the air being withdrawn through an elastic pipe
communicating with a bellows or cylinder.

and shape, the machine taking them from the ‘pile, shaping

5

rated by means of a hand-lever, ¢, and carrying a fixed head
or disk. )

On the end of the shaft, @, is an expanded head, d, formed
in segments, which are pushed radially outward by links
operated by a lever and arm. .

Jfis a tube containing the bottoms of the boxes ; these are
pressed by the follower, g, kept in contact therewith by a
cord and weight, % ; ¢ is a plunger cut-off by which the
bottoms are pushed down one by one into contact with the
follower, £&.  This is advanced by a lever, 7, operated by the
hand-lever ¢ through the medium of the rod, m; o isa treadle
connected by cranked arms and rods to the rock-shaft, p, of
the lever, /, and to the arm of a lever having a divided head
in which a roller is journaled.

The head, d, is rotated by the pulley, », on its shaft, and
the treadle depressed ; this throws the roller out of contact
with the expanding head, d, and also partially rotates the
rock-shaft, p, throwing the latch, /, into position to engage
the plunger-rod, .. A box-body is slipped over the expanded
head, which is then expanded. The lever, ¢, is depressed,
thrusting out the disk within the expanding head and bring-
ing it into position to receive one of the bottoms which has
been pushed down by the plunger cut-off, 7. By an upward
movement of the lever the box-bottom is pushed into contact
with the disk, which, by the same movement, is withdrawn
and brings the bottom into contact with the box-body on the
expanding head ; a slip of prepared paper, pasted on one
side, is applied to the junction, the treadle is released, bring-
ing the roller in contact with the side of the box, the rotary
movement of which winds the strip around it, where it is
fixed by the roller and vibrating fingers on an eccentric.

GATES’ MACHINE,
shown in Fig. 8, is for making rectangular boxes. The
paper web from the roll, @, passes between the rollers, b c,
by the upper one of which paste from the trough, d, is
applied to its edges. It is then carried forward by the
feed-rollers, ¢ f, and the necessary slits cut by a vertical-
ly reciprocating cutter, after which it is subjected to the
action of a plunger, 2, which shapes it by forcing it within
one of a series of moulds, ¢, on an endless chain, %, advanced
intermittingly by a pawl, /, operated by an oscillating lever
from the driving-shaft. The boxes are carried around by the

The water being drawn through the perforations, a film of
Fig. 8.

2z

Gates’s Paper-Box Machine.

pulp adheres to the surface of the former, which is then
raised from the vat, and, the coating of paper pulp being re-
moved and dried, forms a seamless article which requires no
further manipulation for most ordinary purposes, but for or-
namental uses may be covered wholly or in part with a se-
cond coating of colored pulp, and embossed or otherwise or-
namented by stamps, swaging, or perforation.,
Fig. 4.

clle [siiofslio] e !

. Jaeger's Paper-Box Machine.
Figs. 2, 8, and 4 are machines for making boxes from the
roll or from blanks of paper.
HATFIELD’S MACHINE.
Fig. 2 is designed for attaching the bottoms to cylindrical
paper box bodies previously formed by another machine.

The shaft, e, is hollow, and through it works a spindle, ope-
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endless chain until they successively arrive in a sufficiently
dry condition at a point over anaperture, where
they are forced out of the molds by a vertically
reciprocating plunger, w. TFig. 41is
JAEGER’S MACHINE.

In this an address or label is imprinted and the
box cut out and formed at one continuous ope-
ration. The paper passes first between the im-
pression roller, @, and the type-roller, b, whichis
supplied with ink from the trough, ¢, by inking

T ery
T &N rollers, d.
I NO. Circular knives and creasers on the roller, g,
= —- cutit into the shape shown on the plan view during
its passage between that and the roller, 7. Paste
S mm.g_' / is applied to its edge by the rollers, % /, in con-
— / nection with a smaller roller not shown. Pro-
b3

ceeding onward, two of the flaps are turned up

/ and secured by pivoted wings, m n, the other
o two being similarly treated by other wings, leav-
) ing the end flaps to be folded in by hand.

e
The Reproduction of Steel Engravings by
Photography.

The photo-engraving process has lately been
brought to a wonderful degree of perfection.
Not content withreproducing the coarser lines of
wood-cuts and pen-drawings, the Photo-Engrav-
ing Company of this City have recently prepared
plates from fine steel line engravings. The result is certain-
ly remarkable. Several impressions now before us, printed
on heavy paper, present a depth of color, crispness and
brilliancy of line, and absence of blur, which would enable
them to be readily mistaken for impressions from the origi-
nal steel plates by any but an expert eye.

This is not the first time that attempts have been made to re-
produce fine artistic work in a similar way ; but the preced-
ing efforts have not as a rule been satisfactory, inasmuch as
the qualities above-noted, which constitute the valuable cha-
racteristics of an engraving, have not been reached. The
public may congratulate itself on work of this kind. We
sadly need art education in this country ; and the populariz-
ation of admirable artistic productions, by placing accurate
copies within reach of straitened pockets, is well calculated
to foster a healthy ang,valuable taste for art.

A Safeguard Against Rats,

Rats are accomplished rope-walkers, and are able to make
their way even along very small cords. Consequently so
long as they can mount upon the lines, nothing edible sus-
pended therefrom is safe from their attacks. A correspond-
ent of the Boston Journal of Chemistry uses wires, upon
which circular pieces of tin are strung, and hangs his meat,
grain, etc., between the tin pieces. The rats cannot pass the
tin circles, because, as 'fhey attcmpt to climb over them after
walking out on the wire, the pieces revolve.

@

DYEING LIGHT ROSE.—For 22 1bs. fabric, use 10} ozs. ox-
alic acid, 5} ozs. tin crystals, § oz. cochineal. Boil, cool,
enter and dye at a boil. Both dark andlight rose shades are
much better produced with eosine. For dyeing chamois on
flannel, dye as for light rose, and add for 22 1bs. fabric,
from } to § oz flavin, according to shade.
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IMPROVED ICE CREAM FREEZER, on the projecting lug on the cross-bar beneath, so that, by | Among the advantages claimed is, that long and slender logs

In making ice cream without machinery, it isalways found | turning said screw, the pair of blades is quickly stretched | may be sawn without difficulty, as the force is equally ex-
necessary, after the freezing begins, to beat the cream with | out. The reverse direction of the teeth of alternate saws is | erted from above and below. Owing to the absence of jar-
a paddle by hand. This facilitates freezing, and at the same | plainly shown in the engraving, all the teeth being of course |ing, the speed may be increased ; and the strain on Jthe
time secures a smooth and uniform congelation. In ma-| turned toward the front of the machine, frames being lessened, the latter l’nay be much lighter in
chinery for freezing cream on a large scale, it is desirable| A ghaft, journaled in the bed-piece, carries, at each end, | construction. The inventor informs us that by this ma-
that this beating be done automatically, and the closer the | similarly arranged double cranks, C, the wrist pins of which | chine, he can saw 2,000 feet in 10 hours v;ith the same
action of the paddle imitates the movement imparted by thel are placed diametrically opposite each other. D are rods power that is require,d to drive a 52-inch circular saw, and

hand, the better. In the apparatus illustrated
herewith, the above is accomplished by simple
mechanism; at the same time, there is improved
machinery for rotating, and scraping the interior
of the freezing can, the whole being so com-
structed that a large quantity of ice cream of ex-
cellent quality may be quickly produced by a
smallexpenditure of power.

The machine consists of ice tub, can, scrapers
to remove the cream from the sides as it freezes,
the paddle, and the lid. The tin scrapers, at-
tached at A, are bent to conform to the shape of
the can, so as not to bear hard on the metal and
thus scrape off the tin. The paddle, B, is a bar
of galvanized iron, having a tin blade protected
by a wooden point. The lid is of iron or,tin,
with apertures at the flange, so that it may be
placed over the scraper supports. The cream,
being suitably prepared, is placed in the can, and
the tub is filled with ice and salt. The scrapers
are inserted in place and the lid is attached. In
the side of the tub is cut a recess, through which
a pinion on the vertical shaft, C, enters, and en-
gages a circular rack on the can. When these
parts are brought into gear, the tub is held in
place by the pin, D. The vertical shaft, C, is
now rotated Ry bevel gear connected with the
main horizontal shaft, which last is turned by
the crank shown. The can is thus revolved
until the cream becomes quite thick. The pad-
dle, which is secured to the disk on the left, is
now thrown into operation by the lever, E, on
moving which gearing connected with said disk
is engaged with gearing on the main shaft. The
oscillations of the paddle are continued until the
cream becomes stiff and hard. The can is open
during the entire operation, and hence its con-
tents are always under the eye of the operator.
The inventor states that a boy of 14 years alone can
easily make 30 quarts of ice cream at a time
without assistance. The cans may hold from
12 to 40 quarts, and there is no churning of the DEXTER'S ICE CREAM FREEZER.

cream into butter by this apparatus, which may

that a saving of 20 per cent. is effected over the
latter in saw kerf and slabs. The width of the
kerf of each saw is only one-third that of a cir-
cular saw. He further states that a machine
heavy enough to saw a 3-foot log, will saw
equally well three 1-foot logs simultaneously.

Patent pending through the Scientific Amer-
ican Patent Agency. For further information
relative to sale of rights, etc., address its in-
ventor, Mr. D. J. Marston, Amesbury Mills,
Amesbury, Mass.

—_———————————

A Valuable Opportnnlty for Inventors.

The object of the French Société @’ Encourage-
ment pour U Industrie Nationale is indicated by its
name. It was founded in 1801 for the purpose
of fostering improvements in all branches of
French industry ; and to that end it causes all new
inventions or processes submitted to it to be ex-
amined by the ablest scientists, and reports pre-
pared, which are published in its monthly Bulle-
tin of proceedings. The society awards medals
and money prizes for inventions of superior value,
and distributes medals and other honors to ope-
ratives in manufacturing establishments who
become distinguished for good conduct and abil-
ity in their trades. Lastly, it furnishes the
workman who has conceived a valuable inven-
tion, with the means of developing and patent-
ing the same, and of paying the subsequent taxes
imposed by French law ; and it also extends aid,
pecuniary and otherwise, to inventors who, by
reason of age or infirmities, become unable to
support themselves. The society is under Gov-
ernment control, and directly under the super-
vision of the Minister of Agriculture and Com-
merce. Itderives its means from bequests and
foundations, subscriptions of members, Govern-
ment subsidies, etc., and it extends its aid to in-
ventors and workmen wholly gratuitously.

‘We review the features of this very admirable
institution thus in some detail in order that the
nature of the offers which it has lately made to

be operated by steam, if desired. . which connect the pins with studs that project from the | all inventors may be fully understood. These offers are em-
Patented through the Sclentl.ﬁc Amer}can Pat.ent AgenFy » | gates. By this ingenious mechanical device, the cranks im- | bodied in a recently published programme of prizes and
fiugust 15', 1876. For furtherinformation 1:elat1ve to build- part, as they rotate, a reciprocating motion to the gates. medals to be competed for and to be awarded during the
ing machines on royalty, etc., addres§ the m?"m‘“’ Mr. C. The saws that cut down are overhung at the top, while | years 1877 to 1882 inclusive. The programme was prepared
L. Dexter, 245 South 15th Street, Philadelphia, Pa. those that cut up are overhung at the bottom, so that there | by committees of scientists of the highest ability, and it em-
IMPROVED PORTABLE GANG SAWMILL, is always a clearance for either set. They are also so ad- | bodies suggestions for forty-two inventions and discoveries

In the machine herewith illustrated, a series of vertically ! justed that the front part of the cuts comes even in line. ! which are needed, with some few exceptions, as much al

reciprocating saws cut, simultaneously, a
number of boards from a log. It will
be remembered that the old form of “'"“\

it
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gang saw embodies but a single gate,
the saws in which, of course, act upon
the log only in one direction. In the
present apparatus, two gates are em-
ployed, each carrying a number of pairs of
saws, the pairs in one gate being arranged
in alternation with those in the other. The
teeth in the alternate saws in each gate are
oppositely directed, so that one set of
saws is always acting during each part of
the stroke. The gates counterbalance each
other, and in this way, it is claimed, the
troublesome springing and trembling of
the log (which often occurs when a single
gate is used), are entirely avoided. An-
other new feature is found in the reversed
blocks, which are fitted to notches at the
ends of the saws, and by means of which
the distance between the saws is regulated.
Screws passing through said blocks are
provided for tightening the blades. The
log carriage is constructed in the usual
way, and is provided with head blocksand
dogs for engaging the log between each
pair of saws, so that the latter may run
completely through the log and leave no
stub. The feed motion is adjustable as to
rate of feed, and the usual friction appara-
tus is provided for carrying the carriage
quickly back.

The important feature of the machine
lies in the arrangement of saws. The
two gates, A and B, are similar, and both
slide upon ways in the main frame. On
the cross-bars of the frames are projecting
studs, which support the saws ; each pair
of blades is connected at the bottom by
means of a pin, which is drawn against
the under side of the stud by the straining
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device. The latter consists of a reversed o P TS = —
block, the lugs formed on which are fitted i T == Toms =TT o ,,,_/:‘_,-"5/
to notches cut in the edges of the saw. A ,

screw passes through the block and bears MARSTON'S PORIABLE GANG SAWMILL.
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over the world as in France in particular.
The sum of $21,000 is offered in prizes. It
will be perceived, however, that the in-
trinsic value of the awards is the least in-
centive, and that a much greater induce-
ment is offered by the fact that the success-
ful inventor in any one case will receive
the indorsement of the society, and will
have his production placed before the
French people, indeed before the whole
world, in a way that is likely to secure its
substantial success and create a ready mar-
ket for it everywhere.

The list of inventions required is much
too long for publication here; and in this
connection we can only state that it calls
for a new domestic motor, a light weight
steam engine, new alloys, new utilizations
of minerals, and waste substances, new
modes of preserving meat, and so on
through the several departments of science.
Prizes range from $1,200 to $100 for each
invention, and in some cases, inventors
will be assisted during the progress of their
investigations. 'We shall publish the whole
programme in the SCIENTIFIC AMERICAN
SUPPLEMENT, giving the names of the in-
ventions desired, the prize to be awarded
to each, and the period by which each
must be ready for entry for competition.
To each requirement is also added a brief
review of the conditions which render the
invention necessary, and a host of valuable
suggestions, pointing out what means are
now available for the work, and in brief,
giving just such hints, from those familiar
with the particular industry referred to, as
will enable the inventor to set about his in-
vestigation in an intelligent manner. The
programme will extend through three pum-
bers of our SUPPLEMENT, beginning with
the issue of the present week, No. 53.

<

THE CENTRAL spire of Rouen Cathedral,
France, has just been completed. It is
492 feet high, and is of cast iron,
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A COLOSSAL AQUARIUM.

M. Toselli, whose ingenious grappling irons and other
marine apparatus we have frequently described, has de-
vised an ingenious and novel plan for exhibiting his inven-
tions under conditions of actual use, and in connection with
a mammoth aquarium to be erected at the French Interna-
tional Exposition of 1878. He proposes to erect a circular
iron edifice, some 32 feet in height, by 60 feet in diameter.
In this will be a huge tank, which will be furnished with
rocks and marine vegetation, and will contain a large
number of fish of all kinds. On the sides of the tank, are
to be inserted powerful lenses, and the annular space be-
tween tank and building will be divided into galleries, so
that visitors in each gallery may look through lenses and
thus view submarine life at various
depths. In the tank will also be
placed M. Toselli’s submarine mole,
a curious invention somewhat analo-
gous to the diving bell, but which
carries its own air supply and is ca-
pable of locomotion and also of illu-
minating the water in its vicinity by
means of the electric light. After
viewing the descent of this apparatus
from the upper gallery, the visitor is ==
to be conducted to the gallery next
below. This corresponds to a de- Q
scent of about 10 feet below the sur- )
face, at which point the water still /
retains its blue color. On the next e 2
floor below, a depth of 22 feet is 1’“ h
reached, and here the water becomes |
green, the summits of the rocks on
the bottom become visible, and the
motions of the linge fish can plainly
be followed. On the lowest floor,
the visitor will be able to see the in-
terior of the submarine mole as it
rests on the bottom, and at the same
time will view the sponges, corals,
and other inhabitants of the ocean
bed illuminated by the electric light.

M. Toselli will occasionally wreck
a small vessel loaded with ten tons
or so of stone, allow her to sink and
then will raise her again by a new
automatic apparatus, which he calls
the air-hydric chain. Visitors will also be carried down in
the submarine mole, which is large enough to accommodate
four persons. The general construction and disposition of
the tank and galleries will be understood from the annexed
sectional view of the building, which we extract from the
Revue Industrielle.

— ———tr-—
A Cunning 0ld Fox.

A farmer near York, Pa., says the Daily of thattown, re-
cently set a trap to catch a fox which was making severe
depredations in his hen roosts. At each of fourteen succes-
sive visits, he found the trap sprung, a stick of wood be-
tween its jaws, and the bait eaten up. The circumstance,
so often repeated, surprised him. There were no other tracks
to be seen but his own and those of the fox, and who sprung
the trap was a question that puzzled him sorely. By con-
tinuing to rebait his trap he hoped to catch the author of the
mischief. On the fifteenth night he found a fine old fox
hung to it by the nose, and in his mouth was astick of wood.

et

THE TOBACCO PIPE FISH,

In the remarkable tube of fishes known to zodlogists as
Jfistularide, the snout is greatly prolonged as in the centriscide
or spike-bearing fishes, and it bears the mouth at the end of
a long tube. The body is long and snake-
like, and there is no long spine to the
dorsal fin. One of the most singular
members of this family is the tobacco
pipe fish shown in our engraving ; it is
found in many parts of the tropical At-
lantic. The body is without scales, and
the tail fin is deeply forked, the two
central rays being sometimes united and
prolonged into a lengthened filament, and
at other times being separate, but still
elongated. The outer edge of the tube is
either smooth or very slightly notched.
The color is greenish-olive and the upper
parts of the body are marked with blue
streaks and spots. In some specimens
of this curious race, the back takes a red-
dish brown hue.

Iron Pyrites—¢‘Fool’s Gold.”

The name pyrite is derived from pur, fire, and originally
referred to the sparks produced by friction with steel. Pliny
mentions several varieties of pyrites, and among them there
is a kind resembling brass or copper ; this was, in all prob-
ability, the substance now known as pyrites. But with it
were confounded copper pyrites (chalcopyrite), marcasite,
and pyrrholite, none of which produce sparks.

Pyrites occur abundantly in rocks of all ages, from the
oldest crystalline to the most recent alluvial deposits. It
usually occurs in small cubes, but sometimes in nodular or
concreted masses, often radiated within. It is found both
stqlactitic and amorphous in form and veins, in clay-slate,
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argillaceous sandstones, the coal formation, etc. Cubical
crystals of gigantic dimensions have been found in the Cor-
nish mines, England, the island of Elba, and elsewhere.
Nickel, cobalt, thallium, and copper sometimes replace a
little of the iron in the pyrites, or else occur as mixtures ;
and, in auriferous districts, gold is sometimes present: dis-
tributed invisibly through it. Yellow and white or magnetic
(marcasite) iron pyrites are dimorphous forms of the bi-
sulphuret of iron (Fe S;); the first named is the most common
of crystallized minerals. When in the form of minute
scales it is very often taken for gold, although it is consider-
ably lighter in color. It is nearly.as hard as flint (from 6 to

6.5), of a pale brass yellow, nearly uniform in color; it is
It is re-

brittle, and gives out fire when struck with steel.

7

times been employed as jewelry. It forms very beautiful
ornaments; but the polished surfaces do not hold their lustre
and brilliancy very well, unless protected by a fllm of varnish
from contact with moist air. The compound is not worth
working for its iron.

This pseudo gold, from its wide dissemination throughout
the earth’s crust, has caused more high-flown hopes and dis-
appointments than any other mineral known to Science.
From what has been said, it is obvious that the most element-
ary acquirements in the science of chemistry or metallurgy
would suffice to dispel at once these delusive hopes. By the
use of the true philosopher’s stone, applied chemistry,
thoughtful and enterprising investigators have at last suc-
ceeded in transforming even the common pyrites into gold,
by extracting the useful constituent,
sulphur. In view of the deceptive
and pretentiousappearance of pyrites
to the eye of the unlearned, it has
been well said that no more appro-
priate title could well be attached to
the mineral than that by which it is
most commonly known — ¢ fool’s
gold.” N

Curious Inter-Fertilization of
Pear Trees.
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presented by the formula Fe.S,, and consists of sulphur 53.3,
iron 46.7, parts in 100. Iron pyrites are chiefly prized as a
source of sulphur, for making sulphuric acid, alum, Spanish
brown, and copperas (sulphate or iron); and immense quan-
tities of it are used in the arts for dyeing, etc. Thesulphide
is subjected either to a process of roasting or to slow oxida-
tion (fermentation).

In Nature, pyrites readily change to sulphate of iron by
oxidation, some sulphur being set free, also to limonite (on
the surface), brown clay, ironstone (sometimes in concretion-
ary nodules of -brown and yellow ochre), and afterward
throughout by the action of soluble bicarbonate of lime,
which carries off the oxidized sulphur as sulphuric acid, with
which the lime forms an almost insoluble salt. This salt is
gypsum, the source of plaster of Paris. The limonite changes
to red oxide of iron.

If a small fragment of pyrite be placed in a small narrow
glass tube, closed at one end, and gradually heated over a
spirit lamp, or in a Bunsen flame, a rapid decomposition will
ensue; and the cool portions of the tube will immediately be-
come encrusted with a sublimate of yellow sulphur. If,

after subjecting the test fragment in the tube to theinfluence
of the hot flame for a few minutes, and removing it from the
tube by breaking the glass, it is presented to a small magnet

FISTULARIA TABACCARIA.

or vertically poised compass needle, it will be found to have
become possessed of strong magnetic properties. Thisisdue
to the artificial formation of magnetite (lodestone), a com-
pound containing both the protoxide and sesquioxide of iron.
If a fragment of pyrite be subjected, on a piece of charcoal,
to the inner flame of a blowpipe, the blue flame of burning
sulphur will be readily recognized, accompanied by the pun-
gent and characteristic odor of sulphurous acid gas, which is
evolved in large quantity from the burning sulphur. The
residue, like that in the former experiment, will be fouud to
be magnetic; but if subjected for a moment to the outer top
of the flame it will lose this property, and become completely
converted into the red or anhydrous sesquioxide of iron.
Polished plates of the concretionary variety, as well as the
small, perfectly formed cubical crystals of pyrites, have at

© 1877 SCIENTIFIC AMERICAN, INC.
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FOR THE PARIS EXPOSITION. 18

A curious instance of natural
mingling of species recently came
under our notice, which offers a
‘ valuable hint to fruit growers. In
an enclosure some 50 feet wide by
150 feet long were set out, about
nine years ago, a number of pear
trees. Several varieties were in-
cluded, notably the Bartlett, Shel-
don’s, Flemish Beauty, and other
fine species, together with three or
four trees which bore coarse, late
ripening winter pears, scarcely fit
for anything but cooking purposes.
All the trees bore abundantly ; and
until the fast two years the pears of
each variety showed no change.
Recently, however, and in a more
marked degree during last summer
R \\ than during 1875, it was found that
"8 all the fine pears were slowly be-

‘ coming of a single hybrid species, or
rather series of modifications, of the winter pears. The
Bartletts especially are showing the characteristics of the
winter pears in a remarkable manner, and the ¢ puckery”
taste of the latter is especially observable. It is curious that
the active part is taken by the winter pears in influencing
the others, while they themselves, as yet, show no modifica-
tion. The question is, how could the winter pear exert this
predominating influence, not only over the trees in its imme-
diate neighborhood, but over others at the opposite end of
the enclosure. It is, of course, probable, that while the
trees were in blossom, the pollen of the winter pear flowers
was transported to the flowers of the other trees. The phe-
nomenon is in any event doubly suggestive : first, in that it
is an instance of a new species being gradually formed
by the action of Nature ; and second, in that it indicates to
fruit growers the danger in placing fine pear trees in proxi-
mity to those of inferior variety.

—_—— -t~
Human Leather.

The question is whether, in this age of utilization, we are
going to allow the bodies of the dead to remain unutilized.
Although the majority of mankind will doubtless promptly
dispose of this not over agreeable consideration by an un-
equivocal affirmative, two shoemakers in this city think
otherwise ; and they exhibit a handsome
pair of boots made from human leather
. in support of their views. The skin was

furnished from the front and back of a
- dissecting room subject, who had died
suddenly from accident, and upon whom
decay had not yet begun to act. It was
placed in a solution of hemlock and white
oak barks, and, after the tanning, which
lasted three weeks, emerged in the shape of
a soft, pliable, light brown leather, like
fine calf skin, but more porous. The
available skin on a good sized man, says
these progressive Crispins, will make the
legs and uppers of two pair of boots after
allowing for reasonable waste. Thisis the
second utilization that has been proposed.
The other was to cremate the bodies in gas retorts, and to
convert the volatile matter into illuminating gas, and the
bones into phosphates.

————.———r—
Asphalt Tiles.

At the Bavarian Industrial Museum there has recently been
exhibited a new kind of flooring tiles made from asphalt, in
a very simple way.” The drawing of the intended design is
first made on coarse heavy paper. Then it is covered with
bits of chinaand glass, so as to form amosaic. Lastly, a bor-
der is made to the sheet, and liquid asphalt is poured upon
it. After the whole has been covered, the paper is taken
‘away with cold water, and the tile is finished. This flooring
is said to be handsome in appearance, and to resist damp for
an indefinite period of time.
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(Uontinued from first page.)
induction valve must, both at the time of opening and clos-
ing, be very quick, otherwise wiredrawing inevitably takes
place, and this will be evidenced in the rounded corners at
cach end of the steam line, on the indicator diagram.

It is inherent in simple high pressure steam engines that
the power imparted to the driving shaft be variable; because,
if we disregard the question of economy, and permit the
steam to follow the piston during as large a portion of its
stroke as possible, the necessity of having a free exhaust, es-
pecially with a high piston speed, demands that the exhaust |
valve shall open freely before the completion of the piston
stroke: whileif, on the other hand, we use the steam expansive-
ly, the pressure upon the piston (and hence the power com-
municated by it) decreases from the moment that the induc-
tion valve closes until the end of the stroke: in other words,
during the whole term of the expansion. It is also found in
practice that, even under the most favorable of conditions,
the load driven by the engine is variable, and it becomes,
therefore, a somewhat complicated problem to devise a me-
chanical movement that shall sacrifice none of the qualities
essential to prevent the wear and tear due to quick motions,
that shall establish between the duty and the steam supply to
the cylinder are alwaysequal ratio, and which shall, at the
same time, maintain a uniformity of engine speed notwith-
standing variations in the amount of the duty and in the boiler
pressure. In this connection, it may be borne in mind that
the variation which may take place in the load of the engine,
after the steam supply has been cut off and during the term
of expansion, is an element tending to vary the speed.of the
engine. Nor can this element be counteracted or compensa-
ted for, except during the period of admission in the next
stroke of the piston. The method which, by common con-
sent, has been adopted to secure economy and regularity
of speed, notwithstanding these disturbing elements, is to
so attach the governor to the induction valve that the ac-
tion of the former is communicated instantaneously to the
latter, the valve being opencd by a positive motion and closed
by the action of the governor.

‘We present in the accompanying engravings views of the
Brown engine; and the means by which the before described
functions arc performed in this engine, may be thus briefly
described: In Fig. 2 is shown the valve motion. The steam
and exhaust valves are griddle valves, which ensure a large
area of opening in proportion to the amount of movement,
and give free ingress and egress to the steam; and this it is
which, together with the quickness of the valve movement,
secures the sharp admission corner and the freedom of ex-
haust shown in the indicator cards taken from this engine.
The valve seats are formed of plates, which may be taken on
and off the cylinder; and the part over which the valve trav-
els is raised so that, to true up the seats, the plates may be
taken off, and either filed or planed in a few minutes, the op-
eration making no difference to the height of theslidespindles
from the seating, thus avoiding a very common defect while
simplifying the operation.

The governor is operated by the cut gear wheels shown,
which impart arotary motion to the shaft, A, which operates
the governor and communicates rotary motion to the valve
shaft, B. Between these two shafts, however, is the friction
device, C, which is so constructed as to permit the shaft, B,
to be operated by hand independently of the shaft A: and
thus the valve motion may be operated by hand indepen-
dently of the cut gears, which is a great convenience to the
engineer in starting the engine. Upon the shaft, B, are the
eccentrics, the ends of the straps of which connect with the
horizontal lever or arm, E; and the end of the latter extends
into the square slot in the slide spindle guide to the catch of
the tongue. It is obvious then that, as the shaft, B, revolves,
the end of the lever, E, will reciprocate vertically in the said
square slot. Turning now to the valve stem and guide, the
valve stem is «ttached to the guide, F, and in the slot shown
in the latter is a tongue, G, pivoted by the pin shown in the
guide. The upper end of this tongue has a projecting catch
upon it; and beneath this catch stands the end of the arm,
E. Now the induction valve is closed when at the bottom
of its travel, and the weight of the valve and stem and the
pressure of the steam (acting on an area equal to the area of
the valve stem) are, combined, always acting to keep the
valve at the bottom of its travel, that is, in its normal posi-
tion; and there it remains until lifted for the admission of
steam. The manner of effecting this admission is as follows:
The end of the arm, E, acting against the catch on the up-
per end of the tongue contained in the slot shown in the
slide spindle guide, F, lifts the valve and hoids it open so
long as the tongue is not tripped. The instant, however, that
the latter action takes place, the valve, from its weight and
the action of the steam upon the area above mentioned,
closes, the movement being cushioned after the valve is com-
pletely closed by means of the small dash-pot shown beneath.

It is evident then that, by regulating the eccentrics, the
valve may be given any desired amount of lead, and that the
duration of the period of admission may be varied by trip-
ping the tongue before referred to; and this is accomplished
by the engine governor in the following manner: The gov-
ernor acts upon the rod, N, shown in our engraving, the end
of the governor spindle being attached to a crank arm at-
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above mentioned pin; so that, when the rod, E, lifts (through
the medium of the tongue catch) the induction valve, the lat-
ter continues to lift until the tail of the catch, G, contacting
with the pin, H, thus tripping the tongue; and the valvein-
stantly closes, returning to its normal position. The action
of the governor, then, by controlling the position of the trip-
ping pin, H, controls the period of steam admission, the
movement being performed without the interposition of eith-
er springs or weights. The exhaust valves lie horizontally,
and are operated as follows: Upon the shaft, D, are the discs,
J, which are provided with cam grooves. The rocker arm,

'K, carries a friction roller extending into the cam groove,

the upper arm, L, being attached to the exhaust valve spindle.
To compensate for the circular motion of the arm, and the
vertical movement of the valve spindle, the connection be-
tween the two is made by the eye of the spindle, containing
a slot, in which is fitted a sliding die to which the pin of the
arm is fitted. To regulate the amount of compression, it is
merely necessary to adjust the position of the disc. The parts
composing the valve motion are simple and plain, involving,
it will be seen, no intricacies; and they are easily accessible.
The pins and bolts, as also the eyes of all pivoted parts, are
made of steel, and are-hardened. The rods, A and B, are of
steel. The slide spindles and stuffing boxes are of brass, so
finely fitted that they are steam tight from the fit without
the a{id of any steam packing whatever; and it is stated that
some of these spindles thus fitted have run a year without
requiring any packing. The piston rod and connecting rod
are of steel; the crosshead is provided with brass gibs, which
are adjustable to take up the wear by means of the check
nuts shown. The crank pin and crosshead pin, and all the
bolts, nuts, pins, and studs about the engine, are of steel.

The workmanship upon these engines is, both for fit and-
finish, of the very first order. The joints of parts fitted to-
gether cannot be distinguished, nor can the seating of the
nuts against the cylinder cover washers be defined by the
eye. The whole of the working parts are finished and have
a polish upon them equal to silver plating. The governoris
of the ordinary fly belt type, and is, for security and safety,
enclosed in a polished cast iron casing.

The indicator cards, taken from each end of the cylinder,
show the admission and steam lines to be notably perfect,
with the corners fullyand sharply defined ; while the exhaust
and air lines are one, at all times when the cut-off takes
place so late that the expansion curve does not pass below
the atmospheric line.

One of these engines supplied the motive power for the
Sawmill Building at the Centennial, and received the high-
est award in theform of a medal and a special judges’ report.
Another drove part of the machinery at the recent American
Institute Fair, and was awarded the coveted Centennial gold
medal. For further particulars, address C. H. Brown & Co.,
Fitchburgh, Mass.
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PRACTICAL MECHANISM.

BY JOSHUA ROSE.

SECOND SERIES.—Number XVII.

PATTERN MAKING.

‘We need not dwell upon the half core box, which is neces-
sary for this pattern, if the branch stands at a right angle to
the body, or the full one, necessary if it is required to stand
obliquely. When the body of the T is much larger in diam-
eter than is the branch, we may joint the two in a simpler
way, which, so long as it does not entail a great weakening
of the body, will be found more advantageous than the
method described. This simpler method is: Having found
the amount of the length of the branch necessary to allow
for curvature of the body (by the process shown in Fig. 116)

Frgl?%.

we turn upon the branch end an additional projection or
stem, as shown in Fig 124, somewhat smaller in diameter
than is the branch itself; and we then cut in the body a re
cess to receive the branch and turned stem or projection,
which recess may be either cut out with a gauge or turned
out in the lathe, the latter being, for obvious reasons, the
best method. For this latter operation, we take a chuck
similar to that described in Fig. 58, as a cement chuck;
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iron, or any other contrivance that will not project so as to
prevent the lath rest (or tool rest, asit may be more properly
termed) from being brought close to the work. The work
must be securely screwed to the chuck, on account of the
high velocity of the lathe in turning. To cut out the recess,
we commence by placing a centre bit in the back lathe cen-
tre, and boring a hole, as large as convenient and very
nearly to the required depth. A screw bit is not available
for this purpose, for it would in many cases be right through
the work before there was time to stop the lathe, which is
not usually sufficiently under control. We may next take a
turning tool, and turn out the recess to fit the end of the
branch; and after taking the job from the lathe, we fasten
each half of the branch by glueing and screws. In conncc-
tion with this method, there is yet another advantage: it is
that, by cutting away the body instead of the branch, it
renders us indifferent as to whether the shape of the body be
spherical, as in a globe valve, or elliptical, or even vase-
shaped: because, in this case, the shape adds nothing to the
difficulty of the job. Should it occur that one end of the T
is larger than the other, we may find the height necessary
for each of the V pieces (whereon the body rests during the
turning process) as follows: Draw upon a piece of board,
the line, A D, in Fig. 126, which will represent the plane of
the chuck; and let the point, C, represent the centre point of
the lathe. Then, from C, we square up the line D; and we
set the compasses to the radius of the body of the pattern at
the centre of the place where the branch is to be. We take
a radius from C, and about v inch up from the line A B,
and with this radius, we mark on the line D, the point E.
From this point as a centre, we strike the axes, E and F,
whose radii correspond to the unequal sizes of the pattern
where the V’s are required to be. Then we draw tangents
to each of these arcs, and complete the forms of the V
blocks, as shown in Fig. 127, in which half of each V block
is shown. .

3

|
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We have now to make a core box for our T; and for clear-
ness of illustration, we will make the drawing somewhat
larger than those for the T itself. Fig. 127 represents three
views of the core box; that portion which projects below the
line, at B, may be made separately, and need not therefore
be given any consideration. Having drawn the plan of the
box, as shown in Fig. 127 at 1, we draw the end and side
views, as shown at 2 and 8, and divide these latter into
courses of a thickness to suit the stuff at hand from which
the core-box is to be made. The courses may be made of
equal or unequal depth. Courses 1 and 2 are got out of the
full size of the box, while courses 3 and 4 must be of the
length of the box, but their width will differ according to
the curvature of the half circle of the core, as shown in Fig.
127, at 2 and 3; 5 and 6 will be similar to 8 and 4, and may
be marked from them. All these pieces must be planed to a
true surface and glued together, each course being allowed
to dry before the next one is put on; but for greater expedi-
tion, nails, in addition to the glue, may be used, in which
case care must be taken that they do not come so close as to
interfere with the cutting out of the half circle. The part,
A B, if very short, say under 3 inches, may be made in one
piece; but if over 8 inches and not over 6 inches, we take
two pieces, of the required length and width, and of half the
thickness, and chuck them in the manner previously ex-
plained for making flangesin halves; then we place the work
in the lathe, and bore a hole for the core, then take them
from the chuck and glue them, first together and next to the
body of the core box. We next turn the body part of the core
to a semi-circle of the required size, and all that will then
remain to be cut is that part of the branch that is above the
line A B. If, however, the part below A B, in Fig. 127,
should be required still longer, then it had better be built up

in the same manner ‘as the other part. The lengths of the

and having verified that the point and the face of the chuck: pieces forming the courses will be the same, and may be

tached to the rod, N. Upon this same rod, and immediately
behind the induction valve spindle guide, F, is an arm,
standing vertically and carrying a pin, H, standing horizon-

tally. Nowthe tongue, which, at one end, acts as a catch to ibody, and place the body so that the steel centre point enters

the eccentric arm at the other end, protrudes from the back
of the slide spindle guide, and stands directly beneath the

'them. Having marked upon the body the centre of the
, branch, we find a point diametrically opposite to it upon the

| the

;' V’s. We then fix it in this position, by thin straps of hoop-
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run quite true, we draw a centre line across it, set the apexes ‘ measured on Fig. 127, from A B, outwards. The widths
of thetwo V blocks exactly over this line, and then fasten“wil] differ and may be measured from'E or F, inwards.

% This separate portion, from the grain of the wood being en-

’duric, cannot be firmly fixed to the main body of the box
. with glue; we must, therefore, in addition, place battens

point so found at the same time as the body rests in the“ below the box, and let in pieces of hard wood or metal

‘above, as represented in Fig. 127, at G and H.
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Our fourth example is a double fianged pulley, shown in
gection in Fig. 128; and our first consideration is how it
shall be moulded. It evidently should lie in the sand in the
position shown in Fig. 129; but it will be observed that the
sand is confined between two flanges, rendering it practically
impossible to retract the pattern from the mould, if it is
made in one piece.- We say, practically impossible, meaning
that it cannot be done economically; for strictly speaking,
an expert moulder with every requisite appliance, can mould
almost anything, as any one will conclude who examines the
various works of art in bronze which appear in art exhibi-
tions and elsewhere. Our pattern must, for ease of mould-
ing, be made in two parts. If the disc (or spokes, if it be a
spoke-wheel) be sufficiently thick to allow it, the division
may be made at the centre, that is to say, on the line A P, in
Fig. 128. The operation of the moulder may be understood

La 129,

from Fig. 129, three distinct beds of sand being necessary.
It may be that a part of a flash is used for each bed, or it may
be arranged as shown in Fig. 129, it being a matter of indif-
ference to the pattern maker. In either case, however,

draught should be allowed both inside and outside, that is to |

say, both the interior and cxterier diameters of the pattern
should be made smallest at the line of parting, the diameters
increasing slightly as they approach the flanges. -The hubs
also should, in like manner, be slightly tapered. Inside
sharp corners should be avoided; they should, in fact, always
be rounded by“tutting them out with a round-nosed tool.
To construct this pattern, we proceed as follows: For a
small pattern, we take two pieces, somewhat thicker than
half the thickness of the finished pattern, and large enough
to allow for turning. We then chuck them, asshown in Fig.
130, and turn them up. The recessesshown at the centre by
the dotted lines, must be made of
equal size in the halves of the pat-
tern; and we prepare a chuck with
a projection across the centre to fit
into the recess, and thus rechuck
the pieces and turn out the oppo-
site sides, cutting the hubs out of

1’,"@:130.

i

= iied  the solid. We may then fit a plug
f— {/ ,’li‘w into the recess in one half of the
== 'Ll K(: pattern, and glue it fast, allowing it
- W I to project, so as to fit into the recess
=F—AESH  in the other half; and the pattern is
= =4 complete, unless the hole in the hub

is to be cored, in which case it will
be necessary to fix core prints on
the top and bottom, in the manner
described in our first example.

A useful hint may here be given
to the effect that when it is decided to fix prints in the cen-
tre of a piece of turned work, a slight recess may be made to
receive the print, which is then sure to stand true; and
should it at any time get accidentally knocked off, as prints
often do, another may be immediately affixed without the
trouble of finding the centre. The pattern now supposed to
be made, though good enough for many purposes, has one
great defect which will be readily perceived when we bear
in mind our remarks on the properties of timber. It is that
it will gradually become oval; and to avoid this, we must

haverecourse to what is termed building up, a process which
must in any event be used if the pattern is a large one. To
build up such a pattern, we proceed as follows: After
drawing the pulley in section and in plan, as shown in Fig.
131, we divide the whole height of the section into courses,
the number of courses being regulated so as to have each of
a convenient thickness. It is advisable, however, to have at
least two courses in the flange, which will greatly increase
its strength. After ividing one of the circles in the plan
view into six parts, we draw lines from the points of division
to the centre, as shown; and then wemake a template of one
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division, as shown at A, which must be made a little larger
than the division, and this forms a template whereby to cut
out the segments forming the courses which make up the
flanges. A similar template, cut out somewhat larger than
the space devoted to B, in Fig. 131, will serve to cut out the
sections to be used in forming the body of the pattern. The
flanges being made in two courses each, and there being six
sections in each course, we shall require 26 pieces of the size
of the large template; and allowing each half of the body
likewise to consist of two courses, we shall require the same
number, to form the body of the pattern, of the size of the
small template.

e O —
Heating City Houses by Main Pipes.

A paragraph is going the rounds of the newspapers just
now, stating that a very novel and at the same time interest-
ing experiment is soon to be attempted in Lockport, N. Y.,
by Mr. Holly, the waterworks pump inventor. This experi-
ment is to heat the whole city with steam, after the same
manner as 1t is lighted with gas. Pipes are to run to the dif-

faucet and obtain all the heat he wants.

But unfortunately for Mr. Holly, the idea of heating cities
from furnaces isnot new. It has been suggested a number
of times by different persons, and if we mistake not, Mr. L.
W. Leeds, author of a work on ventilation and an engineer,
in*thisspecialty, tried to organize a company for heating tliis

sections of the city and connecting the heat by pipes to our
houses in the same way as water and gas are supplied.
-_————tr——
Artificial Butter.
To the Liditor of the Scientific American :

Owing to the receipt of much correspondence concerning
my article on artificial butter, which appeared in the SciEN-
TIFIC AMERICAN SUPPLEMENT, N. Y., Nos. 48 and 49, I wish
to state that I own no patent on the process. The only pat-
ent held is Mdége’s, which is owned by the United States
Dairy Company, 6 New Church Street. All letters, there-
fore, should be forwarded to that address. The process I
described in my article is simply an elaboration of that pat-
ented by Mége, and cannot be used without infringing on the
United States Dairy Compafty’s patent.

HrNrRY A. MoT7, JR., E.M., Pu. D.

New York City.

R
A New Use for Gun Cotton.

A wad of old gun cotton, the staler the better, is reported
by M. Jacquemin to be an excellent test object for adultera-
tion of wine by fuchsin or orchil.
suspected wine for a short time, it becomes dyed if any for-
eign coloring matter be present. On moistening the wad
with ammonia, if orchil be present, it turns violet ; while
the fuchsin dye, which cannot be washed out in water,
slowly bleaches.

el @ ——

A MICROMETER CALIPER.

less than one inch, will be at once apparent. The main
piece of the caliper is bow-shaped, with a projecting shank
a, into which is fitted the screw ¢, which is accurately cut
with a thread of 40 pitch. The shank, @, has a line of grad-
uations of same pitch asthe screw, ¢. The hollow cap, D,
which is firmly attached to the right hand end of the screw
¢, fits upon the outside of the shank, @ One revolution of
this cap opens the caliper twenty-five thousandths of an inch.

value of each graduation being one one-thousandth of an
inch in the opening of the caliper. Thus, three whole turns

of an inch, inasmuch as three turns equal twenty-five thou-
sandths, and one fifth of a turn (or five of the circular grad-
uations) equal five one-thousandths, making altogether cighty -

Brown &Sharpe Mfy.Co.
vai&en:fR.XF

one thousandths of an inch. Though graduated to read to
thousandths of an inch, half and even quarter thousandths

use of a glass. It is provided with screws for adjustment
and for holding it securely at any given size. Being made
wholly of steel, all the parts are durable, the points of con-
tact also being tempered. It is small, light, well adapted for
use as a pocket tool, and will prove invaluable to the Dbetter
class of machinists and fine tool makers.
Brown & Sharpe Manufacturing Company, of Providence,

R. I
DYEING COCHINEAL RED ON FLANNEL.—For 22 1bs. flan-

nel, use 1 1b. 10 ozs. oxalic acid, 8% ozs. tin crystals, 2 1bs-
3 ozs. cochineal, and % oz. flavin are boiled well together,
cooled, the goods entered and winced till the desired shade

is produced. If a blue tone is required, no flavin is added ;
but for yellow tones as much as 1% oz flavin may he used.
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ferent houses, and all the occupant has to do is to turn on a

city by hot air-or steam from furnaces placed in different '

If it be heated with the ;

IN the accompanying engraving we illustrate a valuable !
workshop tool, the utility of which, as a reliable and con- |
venient substitute for the vernier caliper for all measurements '

Parts of a revolution are shown on the line of graduations
upon the circumference of the beveled end of the cap, d, the .

and one fifth of a turn would equal eighty-one thousandths '

are easily obtained, and measurements are read without the

It is made by the |
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ASTRONOMICAL. NOTES.
OBSERVATORY ,OF VASSAR COLLEGE.

The computations and some of the observations in the
following notes are from students in the astronomical de-
partment. The times of risings and settings of planets are
approximate, but sufficiently accurate to enable an ordinary
observer to find the object mentioned. M. M.

Positions of Planets for January, 1877,
Mercury.

Mercury sets so much later than the sun in the early part
of January that it will probably be seen in the twilight. On
January 10, Mercury is at its greatest angular distance from
the sun, and can be easily found, some degrees north of the
point of sunset. On January 1, Mercury rises at 8h. 41m.
A. M., and sets at 5h. 47m. P. M. On the 81st, Mercury rises
at 7h. 29m. A. M., and sets at 4h. 28m. P. M.

Venus,

Venus must be looked for in the morning. On January 1,
‘it rises at Sh. 11m. A. M., and sets at 2h. 34m. P. M. On
. the 31st, Venus rises at 6h. A. M., and sets at 3h. 10m. P. M.
! Mars.

i Although Mars differs from Venus only 1h. 22m. in right
ascension, it rises more than 1h. 30m. before Venus, because

it is in greater northern declination.

J On January 1, Marsrises at 3h. 37m. A. M., and sets at 1h.

:26m. P. M. On the 31st, Mars rises at 3h. 18m. A. M., and

sets at Oh. 31m. P. M.

Mars is now very small, but it can be known among the
- stars Dy its being nearly in the same diurnal path with Venus,
land about 20° west of that brilliant planet. Mars can also
| be known by its position relative to the bright star Antares.
. On January 24, Mars is a few degress north of Antares.

i Jupiter.

| Jupiter can scarcely be seen at all. On January 1, it rises

jat 5h. 54m. A. M., and sets at 8h. P. M. On the 31st, it

/rises at 4h. 24m. A. M., and sets at 1h. 27m. P. M. On the

| 81st, Venus, Mars, and Jupiter can all be seen in the morn-

ling. Jupiter is the farthest south.

i Saturn.

! Saturn, which has been so well situated for evening obser-
vers during several months past, now comes to the meridian
in the afternoon, and on January 1, is in the southwest when

i first seen, after sunset. On the 1st, Saturn rises at 10h. 22m.

| A. M., and sets at 8h. 58m. P. M. On the 31st, Saturn rises
at 8h. 32m. A. M., and sets at 7h. 16m. P. M.

Low as it is, in the southwest, Saturn, even on January
31, can be seen with small telescopes. A telescope of two
rand a half inches object-glass will show the curious and
wonderful ring, and the largest of its many moons.
Uranus,

On January 1, Uranus rises at 8h. 7"m. P. M.; and as it is
in good northern declination, it can be well %een by 10h. P.
M. A telescope of small power will show it round, and like
a very small full moon.

On January 31, Uranus rises at 6h. 3m. P. M., and comes
to the meridian at 1h. A.M. When on the meridian, Uranus
is almost exactly in a vertical line with the star Mu Leonts,
and 12° below it. Uranus can also be found from the neigh-
bourhood of the bright star Regulus. At the time of meridian
of Regulus, Uranus is 5 west of, and 2° above that
"star.

l Neptune.

‘ Neptune's position is good, in the early evening, but only

‘large telescopes will show it to any advantage.

% On January 1, Neptune rises at Oh. 38m. P. M., comes to

‘meridian at 7h. 21lm. P. M., and sets at 1h. 55m. the next

'morning. On January 81,Neptune rises at 10h. 40m. A. M.,

rand sets at 11h. 58m. P. M.

’ Sun Spots,

A remarkably large spot, followed by a very small one,

"and surrounded by facule, is observed at the present date,
December 17, just coming on.

For a very long time, from November 24 to December 17,
the sun’s disc has appeared to be free from spots, visible with

"a glass of two and a half inches aperture.

G e

BOTS.
; By ProrEssor C. V. RILEY.

i

= | A correspondent, engaged in the tanning business, asks

!
| why ¢ wormals” get into the backs of cattle, and how they

i undergo their transformations.

Almost all cloven-footed animals, and many other Lerbiv-
orous spccies, are infested with bots. These are legless grubs
which fall into three categories : 1. Gastric, or those which
are swallowed by the animal infested, and which live in the
stomach in a bath of chyle. 2. Cervical, or those which
crawl up the nostrils and inhabit the frontal sinuses. 8. Cu-
taneous, or those which dwell in tumors just beneath the
skin. They are all the larvee or early state of two-winged
i flies (diptera) belonging to the family wstride, characterized
| by having the mouth parts entirely obsolete, and popularly
. called gad flies or bot flies.  In the first series, of which the
, horse bot (gastroplilus equ?) is the most familiarexample, the
| eggs are attached Ly the female fly to the hairs of the body,

and principally on those parts of the body within easy reach
of the animal’s mouth. The egg opens with a lid, and the
young maggot upon hatching clings to the tongue as the
animal licks itself, and is thus carried into the fore-stomach,
to which it holds tenaciously by a series of spines around
the body, but principally by a pair of sharp hooks at the
head. When fully grown, they leave their post with the
feeces, burrow in the ground and undergo the final transfor-
! matiom. In the second kind, of which the sheep bot (estrus
fm:z‘s) will serve as an example, the egg generally hatches
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within the body of the parent, and the young grub is depo-
sited alive on the slimy mostrils of its victim. By means of
a pair of long and sharp hooks at the head, and of bands of
minute spines on the venter, the young grub works its way
into the sinuses of the head, and when full grown permits
itself to be sneezed out, when it also burrows in the ground
and transforms. In the third kind, the parent lays the egg
on those parts of the body which cannot well be reached by
the mouth of the animal attacked, and the young grub,
which soon hatches, burrows into the flesh and subsists upon
the pus and diseased matter which results from the wound
inflicted and the irritation constantly kept up. The well-
known wormal, or ox bot (hypoderma bovis) so common along
the backs of our cattle, and especially of yearlings and two-
year-olds, and dreaded as much by the tanner as by the ani-
mal it infests, is typical of this kind. Residing in a fixed
spot, we no longer find in this species the strong hooks at
the head, and the spines around the body are sparse and very
minute : the parts of the mouth are soft and fleshy.

All these bot larvee breathe principally through two spir-
acles placed at the blunt and squarely clocked end of the
body, and in the ox bot these are very large and completely
fill up the hole to the tumor in which the animal dwells.
‘When ready to transform, it backs out of its residence, drops,
and burrows into the ground, and there, like the other species, !
contracts and undergoes its final change to the fly. The eggs
of this ox bot are elliptic-ovoid, slightly compressed, and have
at the attached end a five-ribbed cap or stout stalk with
which to strongly attach them to the skin of the back.

The gastric bots are best prevented by proper grooming of
the horses to remove the eggs or nits from the fore legs-and
flanks. Horses, too, that are properly stabled and kept in
the shade during the hotter summer months are less frequen-
ted by the parent fly.  Scarcely any mode of drugging will
dislodge the bots when once they are attached to the stomach,
without injuring _the parasitized- animal. ~ Cervical bots are
also with difficulty dislodged except when they are fullgrown
and ready to naturally let go their hold. Animals may, how-
ever, be measurably protected, by enabling them to smear
their noses with tar, or by enabling them to bury their noses
when the parent fly is seeking to deposit. This they will in-
stinctively do if portions of their pastures be turned up and
.the ground kept loose. The cutaneous species may be re-
moved by pressure of the thumb and finger, or destroyed by
the application of kerosene. If removed while small, the
wound in the skin heals up, and no hole will occur in the
hide.

Manhattan, Kan.

———t e r—
Domesticating the Buffalo.

A correspondent of the Turf, Field, and Farm sendssome
interesting facts regarding the domestication of the buffalo
in Nebraska. He began with two cows and a bull, which he
kept with his tame stock. In the spring the cows calved,
and in three years the calves became mothers, yielding an
an average of 14 quarts of the richest milk daily, for an
average of five months. The buffalo strain now extends
through a large part of Howard county, in the above State,
and the half and quarter breed animals are found to be very
hardy.

Our contemporary adds, that sufficient experiments have
been made in crossing the buffalo with native and grade
short horn cattle, and have been attended with such success-
ful results that the most skeptical people cannot fail to be
satisfied as to the advantages and value of the intermingling
of breeds.

P W ——
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AMERICAN manufacturers of woodworking and other ma-
chinery, who desire to find a market for their products in
Europe, are referred to the advertisement of B. Dambacher,
of Hamburgh, Germany, in another column.

NEW BOOKS AND PUBLICATIONS.

CHAMBERS’ ETYMOLOGICAL DICTIONARY OF THE ENGLISH
LaNeUAGE. Edited by James Donald, F.R.G.S., etc.,
editor of Chambers’ ‘‘ English Dictionary,” etc. Lon-
don and Edinburgh: W. & R. Chambers. New York
City : R. Worthington, 750 Broadway.

This very compendious volume is a complete dictionary of the English
tongue, giving the etymology, pronunciation, and meanings of all the
words. The derivations are evidently written by a scholar of the highest
attainments, and the significations are given with the nicest discrimina-
tion, showing the wealth of the English la guage, which is, as Macaulay
says, ‘‘ less musical indeed than the languages of the South, but which is,
for allthe purposes of the poet, the philosopher, and orator, inferior to that
of Greece alone.” The simplicity and correctness of language in which the
definitions are given, deserve praise, and the meanings of technical
and scientific terms are made clear. The typography of this volume is ex-
cellent, and the book is of conveniently portable size.

MANUAL OF THE RAILROADS IN THE UNITED STATES FOR
1876 AND 1877, showing their Mileage, Cost, Traffic,
Expenses, etc., with an Appendix showing the Debts of

the United States and of the Several States. By Henry
V. Poor. New York City: H. V. & H. W. Poor, 68
Broadway.

The nine hundred pages of this volume contain full accounts of the his-
tory and present condition of every railroad in this country, the collection
and compilation of which indicates the extent of the labor which has been
bestowed on the work. It is a book that will prove itself to be of the
greatest value to investors, bankers, and capitalists.

THE ATLANTIC MoNTHLY. Subscription price, $4 a year.
New York City : Hurd & Houghton, 13 Astor Place.

This established favorite withalllovers of high-class literature sends us |
a prospectus announcing several attractions for the coming year. Among
the authors named are Messrs. Longfellow, Whittier, Holmes, Lowell, Sted-
man. Aldrich, Howells, Clemens (Mark Twain), C. F. Adams, Jr., and others,
The introduction of original music into its pages will be a new feature of
much interest and value; and the series of portraits, commenced last year
by a likeness of Longfellow, will be continued by one, by the same author
of W.C. Bryant. The Atlantic has been in existence for nineteen years, '
and. an index for that period, covering the first thirty-eight volumes, is
in preparation.

SiMPLIFIED WEIGHTS AND MEASURES, on a Natural System
Applicable to Most Civilized Nations. By Louis D’A.
Jackson, A.J.C.E., author of ‘ An Hydraulic Manual,”
etc. Price, $1. New York City: E. & F. N. Spon,
446 Broome Street.

The author of this work has, like many of his fellow laborers, an ease
task before him in demonstrating the inconvenience of the weights and
measures now in common use in English-speaking countries; but the diffi-
culty introducing a new one, however reasonable and harmonious in itself.
he entirely fails to appreciate. The very little progress made by the French
metric system, which is admirable as a theoretical scheme, andis practically
successful in France and elsewhere, should convince advocates of a new
methods of the immense task that lies before them when they essay to

assimilate the practice of all countries in the world. But we must admit

that Mr. Jackson is an able and conscientious advocate of his ideas.
AN INTRODUCTION TO QUALITATIVE ANALYSIS. B¥ F.
New York

Beilstein. Translated by I. J. Osborn.
City : D. Van Nostrand, 28 Murray and 27 Warren
Streets.

This useful little manual gives practical instruction by directing the stu-
dent how to make his own researches, commencing with the list of special
indications given by common salt, and ending with some of the most com-
plicated of organic compounds. The instruction contained in it isthor-
ough, correct, and comprehensible.

REPORT ON THE TRANSPORTATION ROUTE ALONG THE Wis-

coNsIN AND Fox RiIvERs, in the State of Wisconsin.

By Gouverneur K. Warren, Major of Engineers and

Brevet Major-General U. S. A. Washington, D. C.:
Government Printing Office.

The examinations and surveys for the important investigation described

| in this report were made in 1866 and 1867, and some minor ones in 1868 and

1869. Major Warren reports adversely to the permanent improvement of
the Wisconsin River by a system of canalization or rectification of its high
and:low water channels, aud recommends a canal along its banks as the
only method of remedying the difficulty.

THE USEFUL COMPANION AND ARTIFICERS ASSISTANT,
including nearly Six Thousand Valuable Recipes, and a
Great Variety of General Information and Instruction.
New York City: The Empire State Publishing Company.

A handy volume of household workshop and general information. It is
well arranged, and the recipes and instructions are carried down to the
latest date. The compiler has covered very extensive ground, gives his
readers instruction in agriculture, telegraphy, practical mechanics, har-
mony and counterpoint, book-keeping, photography, billiards, cribbage,
and letter-writing. The chapter on health and medical advice is very full
and explicit, and the recipes are judiciously selected from a variety of
authorities, native and foreign. This book contains seven hundred pages
of closely arranged matter. Price only $2. Itis probably the cheapest
work of the kind that has been published.

‘WE have another trade catalogue before us, which is suggestive not so
much for the manner in which it is gotten up, which is very neat and taste-
ful, but for the subject to which it relates. It is a series of representations
of fine clocks made by Seth Thomas’ Sons & Co., and it exhibits time-pieces
in bronze and marble, showing a high degree of art workmanship. The
home manufacture of such clocks—which hitherto we have imported
mainly from France—shows how closely we are entering into competition
with the countries which have hitherto held almost a monopoly of the art
industries of the world.

‘WE are not sufficiently versed in the inner working of the cork and hard-
ware trade to understand why theadvertising catalogues and pamphlets
(such as firms engaged in other businesses prepare in a simple and inex-
pensive manner), must be issued in the most elegant style of typography,
upon the finest paper and embellished lavishly with costly engravings.
Such, however, appears to be the custom ; and the large hardware concerns
vie with each other in preparing volumes which regular publishers would
regard, so far as dress goes, as editions de luxe, to be sold at fancy prices by
first-class retailers only. We have justreceived a supplement to the cata-
logue of the Hopkens & Dickenson Manufacturing Company, to which the
above description especially applies. Itis certain that books of this class
cost a great deal of money, and the simple fact that the trade indulges in
suchvery costly advertising, proves that the same must pay. So that,after
all, the books are agreeable evidence of a good state of business.

DECISIONS OF THE COURTS,
United States Circuit Court—District of Massachusetts.
EDWIN L. BRADY v8. THE ATLANTIC WORKS.
(In Equity.—Before Clifford, J.—Decided September 29, 1876.]

Letters patent for a new and useful improvement in the construction of
boats for dredging under water were granted to the complainant on the
17th of December, 1867, as appears by the original patent annexed to the
bill of complaint, Nothing is suggested to show that the patent is not
regular in form, and the complainant alleges that the respondents are
making and constructing a dredge-boat of the same construction as that
described in his specification, and which is an infringement of his patent,
and he prays for an injunction and for an account of all such gains an
profits as they, the respondents, have received by their unlawful and
wrongful acts and doings.

The court Fa.ve a decree in favor of the patent, and held as follows:—

In a suit for the infringement of letters patent the burden of proof is
upon the patentee to show that he is the original and first inventor, and
that the defendant has infringed.

The })&t.gnt. if regular in form and introduced in evidence, affords a
prima Jacie respm&)tion that the patentee is the original and first inventor
of what is therein described as his improvement.

This presumption is not overcome by evidence introduced to impeach the
novelty of the invention which does not clearly show that the alleged anti-
glxlp%thl]gi devaice embodied the same construction and mode of operation as

at clain: =d-

The Eng :"+1rule that the patent prohibits all the subjects of the sover-
eign, exce ! the patentee, from using the invention, but that it extends no
farther, and is nov intended to deprive the Government itself of the use of
the invention, does not hold good under our laws.

These patents are monopolies granted by the sovereign, and may be
granted or refused in th. royal discretion.

In this ecrutry Congress
feried by tl : Constitution, and have provided that persons who have made
inveutions such as specified in sec. 24, (act of July 8, 1870,) may obtain a pat-
ent therefor, granting to them, for the term of seventeen years, the exclu-
sive right to make, use and vend the said invention or disrovery through-
out the United States.

No exception is made in favor of the Government, and it cannot, after :

the patent is issued, make use of the improvement any more than a private
};ndﬂyidual, without license of the inventor, or making just compensation
0 him,

The inyention secured by letters patent is property, and as such is en- ;

titled to the same protection as any other property.
Private property cannot be taken for public use without just compensa-

tion, except in case? of extreme necessity, in time of war, or of immediate

and impending pnblic danger.

Although the infringing device was made by the respondents under a
contract with the Government, they derived no power, by virtue of their
contract, to take the groperty of private individuals without their consent,
and to use and apply the same in fulfilling their contract obligations.

Inventions Patented in England by Americans.
From October 6 to November 15, 1876, inclusive.
AIR BRAKE.—C. A. Bonton (0of N.Y.), London, England.

i AIR EJECTOR.—John Y. Smith (of Pittsburgh, Pa.), London, England.

ANCHOR.—R. M. Robinson et al., Philadelphia, Pa.

BREECHLOADING FIRE ARM.—W. L. Headley, Brooklyn, N. Y.

CATCHING F1sH.—B. F. Smith et al., Philadelphia, Pa.

CHANDELIER, ETC.—J. H. Hobbs, Wheeling, W. Va.

CHEST PROTECTOR.—H. Hayward, New York city, et al.

COAL SIEVE, ETC.—P. Peckhdm, New York city.

CUTTING SCREWS, ETC.—E. Schlenker (of Buffalo, N. Y.), London, England.
EVAPORATOR.—H. Hughes, San Francisco, Cal.

; EXERCISING APPARATUS, ETC.—J. D. L. M. Lozier, Orange, N.J.

GAs ENGINE PISTON.—G. B. Brayton, Exeter, N. H.

GRAIN SEPARATOR.—Howes & Co., Silver Creek, N. Y.
HARVESTER.—C. H. McCormick, Chicago, Ill. Three patents.
HAT MACHINERY.—D. Brown, Massachusetts.

HORSESHOE MACHINE, ETC.—J. R. Williams, Pittsburgh, Pa.
INJECTOR.—J. F. Hancock, Jamaica Plains, Mass.

LASTING BoOTS, ETC.—G. W. Copeland, Malden, Mass.
LIGHTING CIGARS, ETC.—H. B. Stockwell, Brooklyn, N. Y.
MAGIC LANTERN.—E. Wilson, Philadelphia, Pa.

MAKING SOREWS.—American Screw Company, Providence, R. I.
MAKING STEEL.—J. Baur (of Brooklyn, N. Y.), London, Englaad.
MARINE SIGNAL.—E. E. Mann, Lawrence, Mass.
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as legisla.ted{ in_pursuance to the power con- |

PAPER FOLDER.—W. Braidwood, Mount Vernon N. Y., et al.
PAVEMENT.—W. T. Crim, Beloit, Wis.
POTATO DIGGER.—L. A. Aspinwall (of Albany N. Y.), London, England.
! PRESERVING FOOD, ETC.—G. W. Scollay, St. Louis Mo.
PRINTING CHECKS.—W. A. Simmons, Penge, England.
! REFRIGERATOR.—J. J. Craven, Jersey City, N. J.
. SADIRONS, ETC.—T. H. Ashbury, Philadelphia, Pa.
SCREW MACHINERY.—S8. Vanstone, Providence, R. I.
SHOE VANMPING.—L. R. Blake, Boston, Mass.
SOLDERING CANS.—W. H.J. Howe, North Salem, N.J.
STONE DRESSING.—J. Woods, Nicholasville, Ky.
STovE.—Jewett et al., Buffalo, N. Y.
| TURBINE FOR SMALL MACHINES.—J. Fletcher, Philadelphia, Pa.
VALVE STOPPER.—E. B. Requaet al., New York city.

Recent dmervican and Loreign Patents.

NEW AGRICULTURAL INVENTIONS,

IMPROVED STEAM PLOW.

George F. Bratt, New Orleans, La.—This machine consists mainly of the
following elements: 1. Circular rotary cutters (attached to a drum) which
divide the sod into parallel strips or slices; 2, rotary spades or cutters,
which follow immediately behind the aforesaid circular cutters, and cut or
divide the strips or slices into small pieces and then turn said pieces top
side down, operating in this respect like the mouldboard of a plow. They
likewise cooperate with the circular cutters in propelling the machine, thus
rendering unnecessary all supplementary driving mechanism which does
not aid in cultivation, The invention consists, 3, in blades attached radi-
ally to a shaft, and which follow the diggers and rotate at higher speed, so
: a8 to cut, break up, and thoroughly pulverize the soil dislodged by said dig-
gers, thereby completing the work of reducing it to the desired fineness of
tilth,

—_—— e —
NEW MECHANICAL AND ENGINEERING INVENTIONS,
IMPROVED VENTILATOR FOR CARS, ETC.

John C. Bates, Cold Spring, N.Y.—This invention relates to an improved
ventilating apparatus specially designed for railway cars, but applicable to
and intended for buildings also. It consistsin the construction and ar-
rangement of parts in which an inlet pipe for the air, leading from the top
of the car, carries from the motion of the car a current of airdowninto a
cylinder having a deflecter and water trap to eliminate the cinders, the air
passing from thence through an externally heated drum into the car. The
said drum is constructed with end chambers connected by tubes and is lo-
cated in a containing case into which hot air is admitted from a heater be-
low the car, and from which it is drawn by a pipe terminating in the open
air, a chamber being formed in the containing case of the ventilator which
connects with a pipe leading to the top of the car, which receives the im-
pure air from the bottom of the car and discharges the same in accordance
with the law of convection.

IMPROVED LATTICE PIERS FOR TIMBER TRUSS BRIDGES.

Lewis Scott, Brighton, Mich.—In this invention two sets of posts are so
arranged in a trussbridge that they will incline in opposite directions, and
belocated on opposite sides of the girts, They are all sustained upon a
common base that is thus connected with a superposed beam so as to form
a reinforcement brace or support to each other. This has the effect of
dividing and evenly distributing the weight or strain along the whole length
of the foundation or base.

IMPROVED SWING.

William Mogle, Anoka, Minn,—This is a swing which may be adjusted
for the use of a child or a grown person, and the novelty consists of inner
and outer vibrating rods, to the lower ends of which the foot board is ap-
plied by lateral pivot rods in a vertically adjustable manner, the seat be-
ing applied by arms and supporting braces to the inner vibrating rods. The
weight of the person on the seat oscillates the swing in one direction,while
the pressure of the feet on the foot board oscillates the swing in the oppo-
site direction, in the customary manner, the swing working easily with
little pressure on the vibrating foot board.

—_—— 4~ ————————
NEW MISCELLANEOUS INVENTIONS,

IMPROVED TOBACCO PIPE.

Martin Bourke, Mineral Ridge, Ohio.—This device is an improvement in
the class of cigar pipes or pipes having the form and general appearance of
’ a cigar, and designed for smoking fine cut tobacco. The improvement re-

lates particularly to the provision of a detachable inner tube or cylinder

for holding the tobacco, and to the form of the inner end of the mouth-
| piece against which the tube abuts; also to a spring attached to a detacha-
i ble endpiece or plug, and whose function is to hold the tobacco tube
! against the mouthpiece.

IMPROVED FOOT WARMER FOR VEHICLES.

Henry P. Buckland, Stary Ridge, Ohio.—The object of this invention is
to furnish a device for keeping the feet and lower extremities warm while
riding in the winter months, It consists of a receptacle for containing hot
water, having a triangular chamber for one or more lamps, extending
through it, provided with doors and a smoke flue.

IMPROVED OIL CAN.

Leonidas R. Shell, Richmond, Va.—This invention relates to an oil oan,
- having attached within it a force pump and measure, 8o constructed and
arranged that the oil may be pumped from the barrel or cask, either into
the can itself or into the contained measure; the latter being provided with
a gauge, which, at all times, shows how much oil it contains, When it is
desired to fill the can the oil may, by this arrangement, be made to pass,
first into the measure, gallon by gallon; thusreadily showing how much is
transferred from the barrel to the can; and, when selling the oil by retail-
any definite quantity may be drawn, immediately from the can, by means
of the contained pump, measure, and guages.

IMPROVED LAUNCHING APPARATTUS.

Martin Bourke, Mineral Ridge, Ohio.—This invention has for its object
to enable life and other boats to be launched from the deck of a vessel,
| with safety and dispatch. The invention consists of ways which are piv-
: oted to the deck in such manner that the outer end which projects beyond
| the side of the vessel, may be raised or lowered by suitable tackle, as re-
quired by the size of the vessel, or the height of the deck above the water.
The sides of the groove in the ways are notched or provided with ratchet
teeth, and with these, a pawl, attached to the keel of the boat, engages in
such manner as to hold the boat stationary on the ways until ready to be
launched. Said pawl is also constructed in such form as adapts it to act
as a brake when the boat is descending the ways. The ways are made in
gections to adapt them to be stowed in small space.

IMPROVED LIFE BOAT.

Martin Bourke, Mineral Ridge,Ohio.—The object of the invention is first
to produce a life boat which will insure perfect protection to the passen-
gers from the waves, which” shall be of such shape that it cannot remain
capsized, and also combines maximum strength, lightness, and cubical ca-
pacity. The object is, secondly, to provide a life boat with a deck or cover
to perfectly protect the passengers from wind and waves, and which may
be readily detached by the passengers to facilitate their escape when the
boat is about to encounter reefs, rocks, or other obstacles, or is otherwise
in extreme danger of destruction. The third part of the invention relates
to propellers or paddles, which may be held locked in such position that
they will not impede the progress of the boat when sails are being used.

.| The invention relates, fourthly, to an improved construction of paddles and

deadlights.
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Business and Levsonal,

The Charge for Insertion under this headis One Dollar
a Linefor each insetion. If the Notice exceeds Four
Lines, Gne Doller and a Haf per Line will be charged.

Agricultural Implements and Industrial Machinery for
Export and Domestic Use. R.H. Allen & Co., N. Y.

Superior Lace Leather, all Sizes, Cheap. Hooks and
Couplings for flat and round Belts. Send for catalogue.
C. W. Arny, 148 North 3d St., Philadelphia, Pa.

Emery Grinders, Emery Wheels, Best and Cheapest.
Awarded Medal and Diploma by Centennial Commission.
Address American Twist Drill Co., Woonsocket, R. I.

F. C. Beach & Co., makers of the Tom Thumb Tele-
graph and other electrical machines,have removed to 530
‘Water St., N. Y.

For Best Presses, Dies, and Fruit Can Tools, Bliss &
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y.

‘Water, Gas, and Steam Pipe, Wrought Iron. Send for
prices. Bailey, Farrell & Co., Pittsburgh, Pa.

Patent Scroll and Band Saws, best and cheapest in
use. Cordesman, Egan & Co., Cincinnati, Ohio.

To Clean Boiler Tubes—Use National Steel Tube
Cleaner,tempered and strong. Chalmers Spence Co.,N.Y.
Diamond Tools—J. Dickinson, 64 Nassau St., N. Y.

Fire Hose, Rubber Lined Linen and Cotton, Finest
quality. Eureka Fire Hose Co., 13 Barclay St., N. Y.

D. Frisbic & Co. manufacture the Friction Pulley—
Captain—best in the World. New Haven, Conn.

Power and Foot Presses, Ferracute Co., Bridgeton,
N.J.

Hydraulic Presses and Jacks, new and second hand.
Lathes and Machinery for Polishing and Buffing metals.
E. Lyon, 470 Grand St., N. Y.

Lansdell’s Patent Steam Syphons—Lansdell & Leng’s
Lever and Cam Valve. Leng & Ogden, 212 Pearl St.,N.Y.

Magic Lanterns, Stereopticons, and Pictures for Par-
lor Entertainments and Public Exhibitions. Pays well
on small capital. 74 Page Illustrated Catalogue free.
Centennial Medal and Diploma awarded. MecAllister,
M’f’g Optician, 49 Nassau St., New York.

Best Bolter for Sawing Handles, Furniture Stuff,
‘Wagon Stuff, Fence Boards, &c. Send for Circulars.
Richard W. Montross, Galien, Mich.

Solid Emery Vulcanite Wheels—The Solid Original
Emery Wheel —ether 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, 37 and 38 Park Row, New York.

Steel Castings from one 1b. to five thousand Ibs. In-
valuable for strength and durability. Circulars free.
Pittsburgh Steel Casting Co., Pittsburgh, Pa.

M. Shaw, Manufacturer of Insulated Wire for galvanic
and telegraph purposes, &c., 269 W. 27th St., N. Y.

Shingle, Heading, and Stave Machire. See advertise-
ment of Trevor & Co., Lockport, N. Y.

For Solid Wrought-iron Beams, etc., see advertise-
ment. Address Union Iron Mills, Pittsburgh, Pa., for
lithograph, ete.

Boiler Shop—now running, for rent low, to a compe-
tent man. Address Machinist, Baltimore, Md.

Improved Hat Holder. Patent for Sale; either State,
County, or City Rights. Address B. F. Grayson, Jr.,
Luray, Page County, Va.

R. H. Norris & Co., Paterson, N. J., Steam Gauge
Manuf’s; also Steam and Hydraulic Gauges of any make
or pattern repaired.

Foundrymen, letter your patterns with Metallic Let-
ters made by H. W. Knight, Seneca Falls, N. Y.

Abram Dilley, of German Valley, N. J., has patented
a Heel Evener for boots and shoes. See advertisement
in another columx.

Articles in Light Metal Work, Fine Castings in Brass,
Malleable Iron, &c., Japanning, Tinning, Galvanizing.
‘Welles Specialty Works, Chicago, I11.

The * Triumph* is the Best Scroll Saw for Ame-
teurs. Send stamp for Circular to A.W.Morton, 22 Platt
St, N. Y.

For Pure Natural Lubricating Oil, suitable for Paper
Mills, Iron Works, Cotton and Woolen Mills, Flour Mills,
Planing Mills, Street Railways, &c., send direct to Geo.
Allen, Franklin, Pa. Price per bbl., 30c. per gal.; half
bbl., $7.50; 10 gals., $3.75.

Manufacturers of Hydraulic Oil Presses, send circulars
and price list to E. N. Hoffman, Waxahachia, Texas.

For Sale—Letters Patent for a Portable Fire Escape.
Address H. R. Houghton, P. O. Box 1621, New York city.

Wanted—Situation as Foreman in Plow Shop. Address
J. A. Morsman, Sparta, Randolph Co., I1l. Box 121,

Twenty inch Propeller Castings, $5. Goss Bros.,
Barnstable, Mass.

Pump Patent for Sale.—A strong,durable, liftand force
pump, no leathers or packing of any kind except for the
stuffing box of pump rod. Address, E. J. Delaney, San
Jose, California.

For Sale.—Patent Combined Hose Carriage, Automa-
tic Winding Reel and Irrigator; will sell Staie Rights, or
onroyalty. Address E.J. Delaney, San Jose, California.

‘Wanted a Man that thoroughly understands the Gal-
vanizing of sheet iron, etc. None but first class men
need apply. Address with references, P. O. Box 909,
Montreal, Canada.

For Sale at a bargain, One Corliss Engine. Cylinder
20x48. Kelly & Ludwig, Machinery Agents. 720 Filbert
Street Philadelphia, Pa.

Blake’s Crusher Wanted.—10x4, second hand. Send
location and price. J. E. Mitchell, York Avenue, Phil.

Boosey’s Cheap Music and Music Books. Full Cata-
lagues free by mail. Boosey & Co., 32 East 14th St., New
York.

Canadian Patent for Sale, on a pocket article, combin-
ing in one, three useful articles, carried by every one.
one. Just outin U. S.,and having an extensive sale.
‘Would make arrangementswith parties for other foreign
patents. I. C. Cowles, 3 Granger Block, Syracuse, N.Y.

See Notices to Inventors on back page, by Patent, Box

L. 8. will find directions for dyeing ostrich
feathers on p. 11, vol. 32—A. W, will find directions for
preserving natural flowers on p. 204, vol. 28.—G. D. will
find instructions for tanning skins with the hair on on
p. 233, vol. 26.—C. E. B. can drill glass by following the
directions on p. 218, vol. 3l.—B. M. M. will find a
method of solving his trigonometrical problem in any

" elementary work on trigonometry.—L. W. will find in-
structions for constructing a windmill on p. 241, vol. 32.
—W. M. will find a statement of the lifting power of
hydrogen on pp. 74, 139, vol. 81. For a method of gen-

erating hydrogen, see p. 341, vol. 27.—A. C. will find di-
rections for polishing artificial marble on p. 283, vol. 30.
—E. A. H. will find directions for constructing a water
filter on p. 282, vol. 34.—J. W B. will find directions for
cutting and polishing agates on p. 138, vol. 30.—J. W. C.
will find directions for arranging compound gears for
screw-cutting on p. 107, vol. 34.—W. W. will find an ar-
ticle on the passage of water through orifices on p. 48,
vol. 29.—O0. J. P. will find directions for making skele-
ton leaves on p. 99, vol. 34. To bleach leaves, etc., see
p. 405, vol. 34.—G. T. B. will find directions for kalso-
mining on p. 133, vol. 34.—8. S. will find directions for
getting rid of echoes in large rooms on p. 139, vol. 35.—
0. J. C. will find instructions for extracting sugar from
beets on p. 264, vol. 28.—W. M. W. will find a descrip-
tion of a petroleum engine on p. 303, vol. 24—M. W,
will find directions for frosting glass on p. 264, vol. 30.—
J. B. willfind that an aqueous solution of dextrin will
make a good mucilage for use in spatterwork.—J. T. R.
can polish tin articles by following the directions on p.
57, vol. 34. For stove polish, see p. 219, vol. 31.—E. R.
will find an article on the madstone on p. 266, vol. 26.
Only ignorant people believe in its virtues.—E. J. B.
will find a recipe for cochineal ink on p. 200, vol. 30.—
T. K. McD. will find an answer to his queryas to the
commencement of the day on p. 401, vol. 28.—P. S. A.
will find directions for making rubber stamps on p. 155,
vol. 31.—L. T. D. can remove inkstains from paper by
following the directions on p. 154, vol. 30.—C. W. W.

will find an explanation of the difficulty from oil leak-
ing from a stove-pipe on p. 266, vol. 26.—P. S, K. will
find a recipe for a rosewood stain on p. 154, vol. 30.

French pohshmg is described on p. 11, vol. 32.—J. W.

‘W.’s query as to alé ohofic strength of liquors was an-
swered on p. 156, vol. 85.—Z. F. H. will find an answer
to his query as to wheels on a curve on p. 268, vol. 85.—
A. W. T. should polish his skates by following the di-
rections on p. 169, vol. 33.—G. W. W. will find a descrip-
tion of micaon p. 88, vol. 25.—J. R. will find directions
for polishing metals on p. 87, vol. 34.—W. H. S. will find
a recipe for a sympathetic ink on p. 267, vol. 834.—J. V.
H. will find a description of the compression engine on
p. 66, vol . 34.—L. J. T.will find directions for hard-
ening plaster of Paris on p. 43, vol. 34.—H. B. W. will
find directions for soldering brass to steel on p. 251, vol.
28.—F. K. is informed that there is no rule for finding
the horse power of a boiler.—C. T. D. will find a recipe
for a white alloy on p. 139, vol. 31.—C. W. will find di-
rections for calculating the teeth of gear wheels on p.
147, vol. 34. For proportions of speed pulleys see pp.
26, 78, vol. 25.—F. M. will find a good recipe for shoe
blacking on p. 27, vol. 3¢.—M. J. H. can cut and polich
stones by following the directions given on p. 138, vol.
30. To drill glass, see p. 218, vol. 31.—M. R. will find a
recipe for a depilatory on p. 186, vol. 34.—M. A. will find
recipes for fireproof cement for roofs and fireproof paint
on p. 280, vol. 28.—G. A. C. will find an answer to his
query as to a cannon on a car on p. 273, vol. 32.—J. H.
B. will find directions for preserving ornithological spe-
cimens on p. 159, vol. 32. We know nothing of the
process of inlaying which he describes; but it is easily
tried.—G. H. can nickel plate his iron castings. See p.
186, vol. 34. Pure rubber is white when first made, but
turns black after exposure to the atmosphere.—E. P. M.
willfind a recipe fora cement forleather belts on p. 300,
vol.33.—J. W. R. can copy his drawings with a panta-
graph. See p. 179, vol. 28.—N. C. can clean and polish
shells by the method described on p. 122, vol. 27.—P. F.
will find directions for making condensed milk on p.
343, vol. 30.—W. D. will find a description of the Vienna
bread manufacture on p. 240, vol. 34.—N. J. 8. will find
directions for making paste that will not sour, on p, 299,
vol. 85.—P. M. will find directions for nickel plating
with a battery on p. 186, vol. 34.—F. B. F. will find di-
rections for constructing a windmill on p. 241, vol. 32.—
S. R. will find a recipe for a black walnut stain for use
on white wood, on p. 337, vol. 33.—D. A. L. & B. will
find directions for precipitating lime from water on p.
379, vol. 35.—L. M. D. V. will find answers to his quer-
ies as to the sinking of a body in deep water on p. 208,
vol. 83.—F. S.will find directions for making dried
yeast on p. 204, vol. 33.—J. 8., M. A.R,J. V, W. W,
C.A.S.,J.D.H,W.T. M,, I. K.B,,and others who
ask us to recommend books on industrial and scientific
subjects,should address the booksellers who advertise in
our columns, all of whom are trustworthy firms, for cat-
alogues.

(1) R. N. says, in reply to E 8., who re-
quests a formula for finding the diameter of a pipe from
its sectional area, that is, from the area of a circle to
find its diameter. For all such calculations, I once de-
vised a formula which is very convenient to carry in
one’s head; that is, add to the area -273 of itself, and
the square root of the sum will be accurate within *0001.
The convenience lies in this, that 278=3-+4903, so that
3 and 9 are the only numbers to be remembered. Thus,
to find the diameter corresponding to the area *78539816;
multiply by 3, setting the product beneath and three
places to the right; then multiply this product by 9, set-
ting the new product beneath the former, but one place
to the left; add up, and find the square root, which is
less than °0001 of 1 (the true value of the diameter).
Thus:

........ 078539816
e 235619448
2120575032

0°99981185768
Square root 0999906
A similar formula for the diameter of a sphere of given
contents is even more accnrate. From double the con-
tents subtract *09 of said contents; the cube root of the

| remainder will show the diameter of the sphere within

leas than 140000th. Thus:

Donbled . +04A0T550
X09...... 4712388975
100007366025
G OOk 000

@) B. F. H. asks: Will an justrument that
will work on 500 feet wire work on shorter distances with-
out addition of wire ? A. Yes, on the shortest lengths.

) R. C. C. says: Ihave a glass jar (1 gal-
lon) and a zinc cylinder, a porous cup, and carbon cylin-
der. Please inform me with what materials shall I
charge them to make a battery ? A. Put nitric acid in
the porous cell with the carbon, and 1 part sulphuric to
20 water in the glass jar.

4) E. R. B. asks: What is the best plan to
put on a tinroof? Do you recommend the standing or
flat seam ? A. The flat clinched and soldered seam is
thebest. If the tin is brought down over theedge of
theroof or gutter and carefully nailed, with the nails
rather close, the wind will not get under it to blow it off.
Every plate of the tin should be nailed to the roof, also,
in laying it.

() A. E. G. asks: 1. Is it any advantage,
in the construction of a refrigerator, to fill the space be-
tween the inner and outer box with some non-conduct-
ing materials ? A. Great advantage. 2. Does not a con-
fined stratum of air prove a perfect non-conductor? A.
It is an excellent non-conductor. 3, Is there anything
better for filling as above than cork chips ? A. They
answer well. Any non-conducting body containing in
its pores large quantities of air, answers well, as char-
coal, mineral wool, cork, etc.

(6) 8. M. J. says, in reply to J. O. G., who
says that you state that an English fire engine lifted wa-
ter32feetin a perpendicular line, and inquires if it is
possible for a fire engine with its many joints and im-
perfections to raise a column of water to that height, 32
feet, without the intervention of a foot valve in the suc-
tion). I am in charge of an English fire engine that has
four lengths of suction, each 8 feetlong,and a screen 1
foot 6 inches long, in all 33 feet 6 inches. I have stood
on the bank of a river with the suction pipe perpendicu-
lar, with the exception of less than a quarter circle at
theengine; and the suction pipe would not stay under
water until I put a man to hold it under, after which I
had no trouble whatever in raising water and working a
fire not less than 600 feet from the engine.

(") I. V. asks: How can I make the ink
used with stencils? The kind I have reference to is in
hard cakes and makes a plain and clear mark. A. It
consists principally of lampblack, boneblack, sulphate
of indigo, and dextrine or gum arabic, mixed well to-
gether, moistened, pressed into cakes and dried thor-
oughly. Another marking ink consists of lampblack
and soap.

8) L. P. C. says: Please state if oxygen
can be made from saltpeter ? A. Oxygen can be ob-
tained readily from saltpeter by treating the salt above
660° Fah. in a glass vessel. The proportion of the gas,
however, is much less in quantity than is obtainable
from the chlorate of potassa, besides being contamina-
ted by nitrites, free nitrous and nitric acid and nitrogen,
which corrode the connections and render the gas from
this source objectionable for many purposes.

MiINERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and

examined, with the result stated:

J. N. C.—It is infusorial earth. See p. 240, vol. 35.—
W. D. M.—No. 1 is black mica. No. 2. contains sesqui-
oxide of iron, free sulphur, and clay (silicate of alumi-
na). No. 3 is felspar containing crystals of red hema-
tite (sesquioxide of iron). No. 4 is clay containing car-
bonaceous matter. No. 5 might be used as a polishing
powder and in glass manufacture.—G. W. D. B.—Your
sample of peat does not contain tannic acid; but like all
bodies containing woody fiber, when subjected to distil-
lation in close vessels or incomplete combustion in the
air, pyroligneous acid may be found with the products,
the substance may be made to yield a considerable quan-
tity of illuminating gas, pyroligneous acid, etc., by
proper distillation.—J. S.—Both of these are very fine
granites. Granites consist of intimate admixtures of
quartz, felspar, or orthoclase, and mica. Most of them
contain here and there, especially after having been ex-
posed to the weather, blemishes of carbonate of lime,
traprock, greenstone, pyrites, large crystals of quartz,
etc. There is no granite that we are aware of which is
wholly free from these. Consult some good work an

geology.

P. 8. K. asks: How can I make a piano-
forte sounding board, of wood, the four edge lines be-
ing one plane, and the middle rounded like the belly of
a violin, without cutting or scraping the wood?—A. A.
A. asks: 1. In making violins, what kind of wood is the
top made of, and how is it stained or colored ? 2. What
is the best way of finishing violins, with shellac or
other varnishes P—W. E. T. asks: 1. Please give mea
good recipe for putting up spiced salmon and trout ? 2.
‘What is the proper mode of canningfresh mackerel?—A.
C. W. asks : In playing a game of whist, my opponent
on my right cut me the ace of spades three times run-
ning. What are the chances of such an occurrence ?—
E. A. H. asks: How is Indian corn hulled to prepare it
for hominy ?—S. W. G. asks: What is the best material
for japanning or putting an enamel finish on stove plate?

COMMUNICATIONS RECEIVED,

The Editor of the SCIENTIFIC AMERICAN acknowledges,
with much pleasure, the receipt of original papers and
contributions upon the following subjects:

On the First Steamboat on the Mississippi. By F.L.J.

On Boiler Explosions. By E. G. A.

On Aeronautics. By C. E. D.

On Bridges in Pennsylvania. By M. B. S.

On American Silk Manufactures. By L. L.

On Constructing Theaters. By S.

On the Keely Motor. By M. C.

On aGrain Dryer. By J. 0'C., byR.S. E. and by
S. 8. 8.

On a Flying Machine. By C. 8. A.

On Weight on and in the Earth. By S. A. C.

Also inquiries and answers from the following:

J.M.A—L.J.C—J. F.W—L. V. H—S.—F. L. S.—

W.C.T.—C. F. S.—W. 0. L.J.D. H—J. M—F. C.

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fail to appear should
repeat them. If not then published, they may conclude
that, for good reasons, the Editor declines them. The
address of the writer should always be given.

Enquiries relating to patents, or to the patentability
of inventions, assignments, etc., will not be published
here. All such questions, when initials only are given,
are thrown into the waste basket, as it would fill half of
our paper to print them all; but we generally take plea-
sure in answering briefly by mail, if the writer’s address
is given.

© 1877 SCIENTIFIC AMERICAN, INC.

Hundreds of inquiries analogous to the following are
sent: ‘“ Who sells white litharge? Who sells convex
glass, made to size ? ‘'What is the cost of the finest glass
per tun? Who sells chromate of lime? Who sells
American cigarette or rice paper? Who sells old,
straight-grained mahogany, suitable for stove patterns ?
All such personal inquiries are printed, as will be ob-
gerved, in the column of * Business and Personal,”
which is specially set apart for that purpose, suoject to
the charge mentioned at the head of that column. Al-
most any desired information can in this way be ex-
expeditiously obtained.

[OFFICIAL]

INDEX OF INVENTIONS

FOR WHICH

Letters Patent of the United States were
Granted in the week Ending

November 21, 1876,

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

A complete copy of any patent in the annexed list,
including both the specifications and drawings, will be
furnished from this office for one dollar. In ordering,
please state the number and date of the patent desired,
and remit to Munn & Co., 37 Park Row, New York city.

Air and water bed, GMW_;l?te ...... 184,487
Air exhaust, car brake, T. Cooper............ .. 184,460
Air pump, pressure attachment, D. E. Bangs...... 184,456

Alloy as a back for mirrors, deposxtmg, C.A.Laval 184,632
Animal tether, P. A. Reichert. . 184,663
Anvil and vise, W. E. Canedy..
Arch bridge, metallic, J. Abbott. .

Automatie brake, H. McCalip........cceunun.... ... 184,538
Automatic musical instrument, P. Ehrich......... 184,600
Axle grease, M. Andersson................ . 184,492

Baking alter bread, P. H. Horan..
Bale tie, G. S. France............

Bale tie, H. H. Moore.
Baling press, W. B. Duncan.
Baling press, A. D. Miller...
Baling press, W. A. Wright....
Barbed fence wire, W. Watkins.
Base for wooden columns, M. McDevitt.
Batten roof or wall, R. Bentley........

.. 184,645
.. 184,576

Bedstead, H. B. Coyle (1)...... . 7,396
Beer pump, R. & E. Mudd....... .. 184,475
Belt fastener, H. Niemann........... . 184,654
Blind adjuster, R. J. Stuart.......... . 184,556
Book binder’s cloth, ete., A. G. Fell.......... .. 184,467
Book rest for lecture chairs, A. L. Williston .. 184,488
Bottlefilling apparatus, W. Gee.............. .. 184,608
Bottles, manufacture of E. N. Curtice.. .. 184,593
Breech loading fire arm, T. Woodward.. .. 184,683
Brush, G. R. Davies.........ooovvneuernnnnnn. .. 184,510
| Brushes, making metallic, R. Ashworth. .. .. 184,404
Buckle, V. A. Bond................... .. 184,495
Burglar alarm, W. F. Maurice. .. 184,642
Bustle, Barkshire & Davis..... .. 184,571
Butter package, A.J. Finnegan.. .. 184,605
Butter package, S. C. Williams., .. 184,567
Car axle box, O. L. Smith... .. 184,670
Car brake, Gue & Field.. .. 184,614,
Car brake, J. Rhoads............. .. 184,664
Carpet sweeper, S. F. Leach..... . 184,633,
Carriage pole head, G. Bray, Jr.. .. 184,496
Cartridge box, S. T. Satterwhite. .. 184,668
Cement for stove putty, A. Wainwright. .. 184,485
Churn, O. Eliason........ .. 184,601
Cider mill, J. A. Schwob... .. 184,548
Cider press, J. C. Salisbury......... .. 184,667
Circular knitting machine, E. Tiffany. . .. 184,483
Cloth-measuring machine, J. Wayland.. .. 184,677
Clothes pounder, H. P. Lentz........... .. 184,634
Coffee and spice mill, T. H. Darling.. .. 184,506
Commode cover, F. Foster......... 184,606
Conductor’s punch, J. H. Davis. . 184,463
Convertible chair, A. T. L. Davis . 184,597
Copy holder, H. H. Hendrix............ . 184,525
Corn husker and sheller, G. E. Luckey . 184,535
Corn planter, H. R. Scott............... . 184,549
Coupon nipper and punch, F. Walker.. 184,561
Cracker machine, E. P. Waste........ 184,562
Crupper fastening, A. Meharry 184,647
Cultivator, T. I. Teagle 184,674
Current water wheel, D. O. Ben:amm 184,575
Curtain cord tightener, J. A. Svedberg 184,557
Die for making hoes, J. Graff......... 184,468
Dish drainer, H. Stone......... 184,672
Door lock, Whitson & Hush. 184,680.
Double plow, W. Clark....... 184,590:
Draft attachment, R. Beem 184,574
Earth-boring apparatus. W. H. Yarborough. 184,685.
Electriclight buoy, Smith, etal.......... 184,553.
Electromagnetic alarm, D. H. Whildin. 184,679
Electromagnetic motor, G. F. Green... . 184,469,
Electro vapor bath, Johnson & Cherry . 184,528
Ellipso pantograph, A. Anderson...... 184,493:
Endless rope railway, A. E. Hovey.. 184,624
Envelope, W. H. Hart............... 184,617,
Expansion engine, A. S. Cameron.. 184,687
Extension table, C. A. Bretz.... 184,580
Extension table slide, L. Menzer.. 184,648
Fare box, Adler & Freimuth..... 184,491
Fare register, W. Pigott..... 184,661
Farm fence, D. B. Groff.............. 184,612
Feathering paddle wheel, F. J. Leisen.. 184,532
Feeding air to furnaces, C. J. Hagstreem.. .. 184,519
Fence, J. A. Burnham.................. .. 184,502
Fence builder’s gauge, S. B. Coates.. .. 184,459
Fence post, S. N. Lennon.......... .. 184,635
File, W. T. Nicholson............. .. 184,543
Fires, extinguishing, J. B. Logan........ceeeveuenns 184,534
Flange joints, etc., securing, H. A. T. Ehrhardt.. 184,599
Flexible blackboard, J. R. Minehart......cccceeeee. 184,541
Flour bolt, Hurd & Simpson ceveenen.. 184470
Folding chair, J. A. Ware.. .. 184,676
Folding table, J. 8. Corban .. 184,508
Food from dessiccated eggs, C Peck . 184,479
Foot rest for chairs, J. H. Travis.. . 184,559
Force pump, O. W. Grover......... . 184,613
Freight car,J. D. Imboden............. . 184,625
Frictivnal electric machine, C. H. Hinds.. . 184,621
Fringing machine, J. B. Lincoln... . 184,637
Fruit box, C. W. Weston.... . 184,565
Fruit jar, T. G. Otterson. . 184478
Fruit picker, J. Sager.......... . 184,547
Furnace door, H. A. Laughlin... . 184 473
Gauge, F. D. Hazelton.......... . 184,524
Gang plow, W. M. Richardson...... . 184,665
Gas, indicating power of, W. T. Sugg.. ... 184,673
Gas binder, C. H. Hinds............... ... 184,620
Gas cock, P. BeCker.........cceeueeennienns ... 184578
Gas oven or summer range, B. Shourds.. ... 184,551
Gasregulator, G. Taylor.............e.ee . 184,482
Gate, R. E. Stephens........ccouueeees reeerneeeenee 184,555 .
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Glass bowls, ete., making, G. L. Fessenden.

Grain elevato: .. {17 S . 184,552 . -

G::;:le:aw:’a‘;d mesl::;re T Harper 184616 | Air engines, utilizing exhaust of, ¥". F. Schnalke. .. 184913

Grainsé tor. J. J.W est.‘ i ) 18 4’564 . Alloy, composition, Merrell & Wilder.... 184,884

Hall pendant I; J. Clark......... . 184:506 ! Animal trap, G. W. Gibson.... - 184772

Hanging saw’ nas. 0. C Moigs 184474 Ashleach,H. R. & S. Locke ... 184,788 |

Harrow, J. Woolridge................... 184,489 | AX€, J. O- ROIlins ... ig'ggg
. 184,

Head block for saw mills, G. Herrnstein
Heating device, etc.,boiler, W. H. Harri:
Heating stove, Droege, et al.............
Hook and laddertruck, J. Pine
Horse hay rake, H. Y. Cahill
Hose coupling, S. H. Loring

. 184,465

184604 FOR THE WEEK ENDING NOVEMBER 28, 1876.

. 184:619 Axle grease, G. H. Merrill.

Bale tie, J. M. Pollard...
. 184,513 d
184,667 ‘ Bale tie, C. H. ViCtOTY. .....ocuevueruniniiieeninnnns
. 184,585 ! Barbed fence wire, G. W. Billings. ..
" 184639 | Barbed fence wire, E. M. Crandal..................
3

18403
184,901

Back comb, J. E. Morse .

184,844

. i : B
. C. nt........ooooeee
Hubs to axles, attaching, J. Buckner. .. . 184582 | Barrel heads, making, A. C. Blou 184,750
: 84,631 Bed bottom, J. De Camp. . 184,703
Injector, E. Korting . 184,63 Bed spri @, Pirrun 184

Japanning small articles, C. Radcliffe . 184,662 2ed spring, G. g 1599
Bee hive, H. Hatfleld..........coooviiiniieeiiaenn. 184,778

Knife scourer, S. M. Haskell . 184,52 "
: Bee hive, R. T. Vanvalkenberg ... 184,809

Lamp bracket, S. S. Barrie........... . 184,572 | .
Letter box, J. Katz 184,529 | Beveling glass plates, A. Vogley.................... 184,933
P in " 184 464 | Bilge water alarm, A. F. Eells ...................... 184,851

Liquors, ageing, H. G. Dayton..

'sqo - Blackboard rubber, C. J. Higgins (r).... 7,400
Loom, 3. . Wicks. s o ot Blind fustening, Star Tool Company () ........... 7400
Lubricating compound, P. Sweeney . 184,481 ; Bobbin winder, R. Whitehill. -+ 184,937
Marble mantle clamp, J. Passmore. . 184,659 | Body Jack, A. M. Colt......... ... 184,841
Melting snow and ice, I. Kendrick 184,628 | Boiler and limekiln, J. Cowan ... 184,843
Mop head, E. & E. G. Sirret (r)...... . T Bolting reel, F. B. Lewis ... - 184,878
Mosquito net frame, R. C. Millings ... 184,469  Boot nail, H. L. Marshall (r) ... e T402
Motion, converting, A. F. Eells...... . 184508 | Bottle stopper, ete., J. L. Megret . ... 184,883
Motor, sewing machine, J. B. Button. ... 184,458 | Bottle stoper, W. A. Root........ . 184,908
Nut lock, M. Neill................. ... 184,476 ' Bottle stopper, F. Schlich (r)........................ 7,408
Ores, reducing, W. H. Sterling.. . 184,554 | Breech-loading fire arm, C. A. King. 184,716
Ornamenta fur, J. F. & G. 8. Mathias . 184,536 | Brick, T. M. Clark................. e ... 184,757
Oscillating steam cngine, S. Gibson. . 184,609 . Bridges, pin for bars of, P._ Munzinger............. 184,888
Packing metallic piston, Tripp et al . 184,484 Broom, T. B: &T. 0. LeWiS.....coovvvieiinennnnnnn. 184,879
Padding machine, E. Marble. . .. 184,640 | Broom machine, Walrath & Bronson ... 184,935
Paper and metal box, A. D, Chase. . 184,504 | Bucket bail ear, P. O’Grady......................... 184,92%
Paper bag, J. H. Percy........... . 184,544 | Burglar alarm, J. P. Eyertz.. 184,705
Paper, manufacture of, A. G. Fel . . 184,466 | Burglar alarm, H. Gill . ... 184173
Peanut roaster, J. Esposito (r).. 7397 | Bustle, 8. H. Doughty ... 184,765
Picker for looms, S. E. Avery.... 184,569 | Camp stool, E. L. & T. W ... 184,121
Pillow sham support, A. 8. Whittemore........... 184,678 | Car axle box, O.Tomlinson . ... 184,808
Pipe and heater, petticoat, C. B. Winans. . 184,682 | Car brake, J Kuntze. ... 184,876
Pipe cutter, G. Muller. -.........ooovvrreeennnnnanees 184,657 | Car truck, C. Bleakley... o 184838
Plaiting machine, Burcky, et al...................... 184,684 | Card-grinding machine, B. 8. Roy. - 184,909
Planchets, etc., cutting out, Briggs & Boutwell... 184,579 | Carding machine, J. F. Foss (r).. L. 1,39
Plow, G. W. Parish.......ccceeueeuinnrinninnennn.. 184,657 | Carpet stretcher, W. W. Potts. . 184,902
Plow attachment, G. 8. King 184,629 | Carpet sweeper, B.W. Smith........................ 184,785
Potato digger, M. B. Riggs . 184,480 Carrlz.ige wrench,J. T. Gilbert ...................... 184,707
Pump, A. S. Cameron ... 184,586 | Cartridge box, Bergman & Pilkington. . 184,822
Pump, W. B. Farrar ... 184,603 ‘ Cereal food, L. S. Chichester................... ... 184,837
Reciprocating churn, J._P. Goodhue . 184,517 r Check rower, J. Thomson... ... 184,926
Refining and bleaching hair, J. Bene.... 184,577 | Churn, Milling & Jones ... : . 184,886
Revolving buddle for ores, W. Hooper.. 184,622 , Circuit closer, signal, J. I. Conklin, Jr.. . 184,842
Rice cultivator, G. W. Parish ... 184,658 | Clasp for looping skirts, W. J. Lynch... . 184,789 .
Riding attachment for plows, J. Bailey... ........ 184,570 | Clock dial, G. A. Harmount........ ... ... 184,864
Sample shoe holder, J. H. Jewett. ..... 184,626 | Cloth cutter, G. D. Ferris.. . 184,769
Sash fastener, W. G. Bulkley . 184501 | Clothes pin, A. G. Cummings.. . 184,846
Sawing circular slabs, J. J. Dimond 184,511 ' Clothes pounder, J. G. Lindsey . 184,787
School desks, etc., fastening backs, J. W. Childs.. 184,589 , Coat, A.P.Silva .......oooiiiiiiiii i, 184,802
Screw threads, cutting, T. J. Waters............... 184,563 Collar bands, etc., turning edges of, R.S. Norton. 184,891
Seat hooks, making iron bars for, W. G. Collins... 184,591 | Cooking range, T. J. Whitehead.................... 184,810 |
Seed planter, cultivator, etc., L. Flatan............ 184,516 - Cooking stove, W. Burrows 184,831
Self-c osing hatchway, A. G. Stevens. . 184,671 ; Corn planter, H. P. Hall. ... . 184,110 ;
Sewing machine, C. 8. Cushman . 184594 , Corn sheller, C.C. Burroughs. 184,756
Sewing machine, J. McCloSKey........ccoeevuinnnn 184,644 | Corn-shelling implement, Boobyer & Williems. ... 184,826
Sewing machine, J. O'Neil... .. . 184,477 | Corrugating sheet metal, W. F. Perryn............ 184,897 ;
Sewing machine, C. B. True....... . 184,560 | Cracker ma.ch.me, JoPArT....ooi 184,895
Sewing machine tucker, A.W. Brown. . 184,500 : Crac.kermachme. J.Parr(r)....coooeeeeeeieiiaa.... 7408
Shoe for driving pipes, Brown et al. . 184,497 , Cultivator and chopper, W. B. Killough ... 184,783
Signal box, fire, D. H. Whilldin ... 184,566 Cuttfzr head, I. F. Thompson........................ 184,806
So0ap, A. DOVE.....evuirnennnnnnn ... 184,512 Cutting and stamping metal articles,W.J.Gordon 184,708
Solar camera, C. R. Jenne... ... 184,526 | Cutting fibrous materials, J. Sangster ............. 184,912
Speed indicator, J. M. Napier ... 184,653 | Detaching horses, C. J. Walser.............. . 184,934
Split wheel, B. T. Mills....... ... 184540 Disinfectant, fumigator, etc., J. Commins . . 184,700
Spring bed, C. C. Allen......... ... 184568 Drawbars, making face plates for, J. Green 184,859
Spring bed bottom, C. E. Brown ... 184,498 Dredging machine, J. T. Ham ............... . 184,863
Spring bed bottom, Olive et al... ... 184,655 Driven we_ll, W S. Blunt........... . 184,695 |
Spring seat, Littlefield & Sheridan. teev... 184,533 | Dry elgctrle pile, C. L. Van Tenac. ... 184,932
Steam and vacuum pump, J. R. McPherson....... 184,646 | Dumping scow, D. Allen... ........ . 184,744
Steam pressure regulator, T. R. Morgan.. . 184542 Earth auger, Shapeley & Phillips . 184,916
Street lamp, combination, L. O. Cameron... . 184,588 , Edge plane,I. A. Dunham ......... . 184,767
Stud for boots and shoes, M. Bray. 184,457 | Edge plane and shave, J. Lureux.. ... 184,720
Sulky plow, M. Brown.............. . 184,499 | Electric gas-lighter, J. P. Tirrell .... . 184,807
Swivel attachment, fishing, F. Jones. 184,627 : Elevating and carrying, J. B. Dow . 184,848
Table leaf support, P. J. Liljeholm.... «-v.coouuee 184,636 - Elevating hogs, T. D. Tompkins.............
Tan bark for transportation, R. Loercher. ... 184,638 Enameling metal ware, Quinby & Whiting .
Tape line lumber measure, W. L. May....... .....: 184,537 i Explosive composition, C. De Lacy................. 184,762
Tapping pipes under pressure, J. Miller............ 184,686 | Farm fence, J. L. Sullivan.......................... 184,924
Telegraph insulator, Cunningham et al ... 184509 | Fence, T. J. Oliver..........
Telluric globe, J. F ROS€......couvviniiniiiinin e 184,546 | Fence, portable, H. L. Jone: 184,112
Thermostat, W. H. Markland 184,641 | Ferrule, C. T. Allen 184,687
Thill, W. Benson.......... ... 184,578 | Finger board, spinning, N. I. Allen.. . 184,816
Time lock, W. F. Kistler ... 184,630 Fire arm aiming attachment, G. W.Wingate...... 184,743
Tobacco bag, W. J. Cussen. . 184,595 | Fire box for steam boilers, H. F. Hayden ......... 184,866 |

. 184,518

Tobacco-cutting machine, E. Goodwin. ..
. 184,157

Tool handle, A. Eckert...
Truss bridge, Hammond, et al..
Tube expander and cutter, S. Engel.
Tuck marker, A. Johnston,
Turn table, T. L. Johnson....

184,602
... 184,472
. 184,521

Umbrella, Valentine & Morrison.................... 184,756
Umbre lastand, L. E. Ladd..... ....ccccvveeiennnnns 184,530
Underwaist, E. W. Philbrook ... . 184,545

Upsetting tires, machine for, N. Sawyer........... 184,669

Vacuum brake for cars, T. Cooper .... 184,507
Vacuum chamber, brake, T. Cooper .. ... 184,461
Vacuum chambers, making, T. Cooper............. 184,462
Vegetable cutter and slicer, A. Iske................ 184,471
Vehicle seat, F. Oppenheim . 184,656

‘Wagon brake lever, J. B. McAfee.
‘Wash board, J. M. Gorham....
Wash board, G. Muller.......
Wash boiler, G. H. Robertson.
Washing machine, G. Buchanan.
Watch key, adjustable, F. A. Hardy.
‘Water motor, hight,J. A. Svedberg.
‘Water wheel, Shattuck & Stahlman
‘Wheel plow, A. H. Burlingame..
‘Wheel plow, I. R. Gilbert.. .
‘Wire twister for self binders, E. Chapm.

184,611
... 184,651
... 184,666
... 184581
... 184,615
... 184,558

. 184,550
... 184,583
... 184,610
. ... 184505

an..

‘Withe band for ship masts, G. A. Lane, Jr........ 184,531 !
‘Woods, finishing hard, J. Hawksley.... . ... 184,618 ¢
‘Wrought iron girder, D. Hammond. . 184,522

‘Wrought iron post D. Hammond........ .......... 184,521

DESIGNS PATENTED.

9,640, 9,64 .—CENTRE PIECES.—H. Berger, New York city.

9,642, 9,643.—CENTRE PIECE.—J. Blankenberg et al., '

Buffalo, N. Y.
9,644. —BRACELETS.—H. Carlisle, Jr., Philadelphia, Pa.
9,645.—WALL POCKET MIRROR, E1C.—W. Clapp, South
Bend, Ind.
9,646.—GLASS BOTTLES.—C. Dorflinger, White Mills, Pa.
9,647.—GLASSWARE.—J. H. Hobbs, Wheeling, West Va.
9,648 to 9,650.—OIL CLOTH.-C.T. Meyer, et al.,Bergen,N.J.
9,651. —SKATE RUNNER.—A. F. Migeon, Wolcottville,
Conn.
9,652.—CARRIAGE.—D. P, Nichols, et al., Boston, Mass.
9,653.—STATUARY.—J. Rogers, New York clty.

9,664. —WOOLEN FABRICS.—R. Scott, et al., Lawrence, | Knitting machine, C. J. Appleton

Mass.
0,655, —~8TOVES.—~J. Van Wormer, Albany, N. Y.

i Fire escape, M. Howie
.. ! Fire extinguisher, C. L.Garfield
. 184,520 :

184,643
- Grocer’s dish, H. G. Adam.........

. 184,871
184,857

Fire ladder,J. A. Groshon .......................... 184,861
Floor-closing device, B. S. Roy . 184,910
Flour-bolting machine, Bernheisel & Young....... 184,821

Fly trap, T. Scantlin ...............coevevennn...
Fog alarm, portable, J. B. Tarr
Folding chair, J. A. Ware..................

Food-steaming apparatus, T. B. H. Andrwe;

. 184,936
184,745

Fountain pen, W. A. Brice..................... . 184,754
Furnace door for steam boilers, H. F. Hayden.... 184,865
Galvanizing, preventing dross in, J. Bond, Jr . 184,825

Gang plow, R. D. Christman .................
Gondola car, C. A. Thompson .
Grain separator, J. Koons....
Grapnel fioat, P. Mihan...

. 184,838
184,928

. 184,814
184,918
. 184,777
184,834
184,929
184,784
184,856

Hand protector, broom, R. Siddall
Harness hame, D. C. Guttridge
Harness saddle, E. R. Cahoon......................
Harness saddle or coach pad, S. E. Tompkins
Harvester,J. F. Kingwill ......................

Harvester frame, C.O. Gardiner

Harvesters, adjusting wheels of, J. D. Wright (r). 7,410
Hat brim luring machine, A. Hill.............. . 184,780
Heater, lamp chimneys, E. W. Brown..... . 184,696
Hoe, scraper, and sweeper, H. H. Baker 184,690
Hoisting and setting stone, E. Due .. 184,766
Hoisting machine, Benham & Leeds. . 184,820
' Horse hay rake, A.W. Coates....................... 184,840
Horse hay rake, C. LAaDOW ()......covvvniineennn... 7,407
Horseshoe nails, cutting, J. B. Wills . . 184,812
Horseshoe nail making, D. B. Loring . 184,719
Hose coupling, C. C. Parsons . 184,123
Hose spanner, C. Sibert.. .............. . 184,733
Hot air car heater, etc., H. A. Gouge... . 184,858
; Hot air furnace, R.F. Brown........... . 184,829
Hydraulic aceumulator, W. Sellers. . . 184,732
Hydraulic organ blower,W. Shriver... . 184,801
Hydrocarbons, treating, W. Adamson. . 184,815
(mplement, compound, W. M. Gray... ... 184775
[nking apparatus, A. Campbell. . 184,946
Inkstank, S. Darling (r)..................... 7,406
Inerfering gntri for horses, T. A. Millen .......... 184,887
Iron fence, T. Rebholz.. 184,906
Jig for separating ore, W. Hooper. . 184,870
Journal box, E. H. N. Clarkson..................... 184,839
.................. 184,689

| Knitting machine needle, F. Burns . . 184,833
Tamp, D DIERSON .o 184,766

184,739
. 184,604

: Spark arrester, A. W. Farrand

. 184.930 | Spring air pistol, G. R. Carey.................
. 184,7%8 | Spring bed bottom, metallic, C. A. Le Quesne

. 184,893 i Stave making machine, A. C. Blount .
' Steak tendering machine, T. Jones..

|

ol 184,730
. 184,737 !

. 184,785
184,792

i Lamp, J. Funck
| Lamp, W. & W. Staehlen, Jr.

' Lamp burner, C.W. Soule.......cc.coovviuunenennnn. 184,803
Lamp extinguisher, J. T. Williamson.............. 184,813 !
Leak stopper, boiler tube, J. McConnell ... 184,790, 184,791

: Lifting jack, O. A. Edgerton........................ 184,850

, Lifting jack, W. S. Shannahan ..................... 184,915

. Lock and latch combined, A. W. O. Kleinan. . 184,874

| Lock for doors, ete., A. W. O. Kleinan............. 184,875
Lubricating 0il, J. M. C. Thomas................... 184,927
Magazine fire arm, H. ¥'. Wheeler (r).. . 7,405

. Malt drying process, J. G. & M. White............. 184,942
Marble shooter, A. D. Laws............coveeinnnnns 184,717
Metallurgic gas furnace, J. J. Reed. . 184,905
Mill, fruit, C. E. Whitman.......... ... 184,941
Millstone facing hammer, E. F. Lemoine. ... 184,877
Miter machine, W. E. Eastman............ . 184,704
Miter machine, A. H. Putnam. . 184,725
Motive power, W. W. Corey ..... . 184,761
Mucilage holder, E. H. Grover . 184,776
Nut lock, J. H. Champion.. . 184,835
Nut lock, P. Zeiher ............... 184,945
Overalls, E. F. &J. H. Stacy (r) ......covvvernnnnnnn 7,404
Packing caustic alkali, method of, T. C. Taylor .. 184,925

. Paper-box machine, Heyl et al. (r) 7,401
Paper-cutting machine, G. R. Clarke ... 184,699
Paper-feeding machine, S. Scholfield . 184,731

Paper, uniting sheets of, S. Smyth....
Pasteboard, making, E. L. Perkins

184,736
. 184,806

Pavement, C. R. Anderson . 184,817
Peg float machine, W. B. Arnold 184,746
Perambulator, J. N. Hazelip..............oovvvneenn 184,867
Photograph cabinet, H. E. Rile .................... 184,728
Picture exhibitor, Bowman & Stull . 184,763
Pile driver, R. Hillyer . 184,779
Pitman and connecting rod, B. S. Roy . 184,914
Pliers, H. Smith...........ooooeiiiee... . 184,734
Post auger, C. W. Pool ................... . 184,900
Pot cover, G. Clements................... . 184,758
Press, J. J. Unbehend................. . 184,931
Pretzel machine, Lampert & Huber... . 184,786

Primer for cartridges, F. W. Freund ..... 184,854 i
Printers’ rule, metal, shaving, H. J. Stone. . 184,738
Printing, preparing metal for, J. P. Commoss .... 184,759
Privy, portable, D. A. Domer . 184,849
Pulley chuck, turning, J. D. Alvord ............... 184,688
Quilting frame, I. M. Hope ... 184,781
Railroad rail joint, H. B. Walbridge . 184,141
Railroad spike, J. Newman ... 184,890
Railroad switch, G. W. Billings ... 184,693
Railroad switch, W. H. Cooke... . 184,760
Refrigerator, J. J. Bate . 184,748
Refrigerator, H. B. Walbridge .............. ...... 184,740

Register, printing, Herold & Le Van
Revolving grater, R. Soper
Rolling shutter, J. G. Wilson

. 184,869
.. 184921
. 184,944

. Rotary engine, G. C. Hale 184,862
Rotary engine, J. M. Simpson . 184,919
Ruffler,J. F. KellOg8 «...cevuvuiiiieeneeeennnnennnns 184,714

 Sad iron, M. Mahony.......... . 184,881
Sad iron grinder,J. G. Baker.................coo.... 184,819

! Sashholder, E. Enos ... 184,768 |
Saw gummer, J. &J. A. Crook........... . 184,845

Saw-sharpening machine, P. D. Burghe: 184,832 |
Sawing machine, J. G. Barger............ . 184,692
Screw discharger, E. E. Quimby. . 184,908 :

Sealing cans, W. W. Karshner.....
Self detaching boat hook, G. Cosgrove
Sewing machine, L. Griswold ........

Sewing machiue, R. Whitehill...
Sewing machine stand, T. Crane.....
Sewing machine take up, A. Bocher.

. 184,113
184,70
184,860
. 184,938
184,702
. 184,824

Shaving case, C. P. Rallo................. ... 184,94
Shears for cutting slips, W. A. Seripps . . 184914
Sheer boom, E. Hennebery ... 184,868
Shirt bosom, J. Fisher . 184,770

Shutter fastening, F. P. Rand......... 184,726
Signals, etc., transmitting, J. S. Gisborne .. 184,118
: Silk-doubling frame, G. K. Preston .. 184724
i Snap hook, J. R. Haines.............. . 184,709
! Snap hook, Kempshall & Nash ... 184,873
: Soldering machine, Brooks and Gornall. . 184,755

184,606
184,742
184,698
184,880
184,121
184,836
184,751
184,872

.-Spindle step, spinning, Whorwell & Blauvelt

Spring bottom for beds, etc., W. P. Rees.
Stave jointing machine, J. M. Childers .

| Stove door knob, J. Olmstead...... 184,794
. Stove grate, I. A. Sheppard...... 84,917 ¢
Stove pipe damper, D. C. Breed . 184,752
Stave pipe ventilator, J. Briggs.. 184,828
Sucker rod joint, W. J. Lewis.. 184,718
Surgical saw, F. A. Stohlmann.. 184,804
Tampico, etc., dressing, E. B. Whiting 184,940
Tampico, combing and dressing, G. Willett . .. 184,943
Tap and faucet, A. Pfeiffer.. . 184,796
Temporary binder, J. R. Barrett 184,747
Tobaeco or cigar press, H. Sage.. .. 184,800
Toy, T. A. Curtis.............. . 184,847
Toy clock, A. E. Hotchkiss . 184,711
Transit instrument, N. Spofford.. . 184,922
Tree protector, E. C. Bates...... 184,749
Trundle toy, Nangel & Langshaw 184,889
Tuck creaser, R. Whitehill 184,939
Tuck marker, J. F. Kellogg . 184,715
Twisting hay, etc., for fuel, N. Ford 184,853
Upholstering stools, etc., G.W. Archer .. 184,818
Umbrella, E. Folsom.....cc.c..cc..... . 184,571
Umbrella support, A. T. Martin, Jr 184,882
Vegetable washer, E. G. W. Parks.. 184,894
Velocipede, J. Fishwick .............. 184,852
Vent valve for casks, etc., Peter et a 184,795
Ventilating rooms, G. C. Quezada. 184,797
‘Wagon coupling, J. W. Odaniel.. 184,892
Wall guard, M. D. Rouse........ . 184,729
‘Washing machine, G. Bumgardner 184,697
Washing machine, W. Doan...... 184,764
Water filter, Simes & Tate .. 184,920
‘Waterproof hose, making, T. L. Reed . . 184,901
Water wheel, L. A. Struble.. 184,805
Weather strip, J. Ba dwin..... . 184,691
White lead, making, E. Milner. 184,947
‘Window shade roller, D. Willis . 184,811
‘Wood fer charcoa , etc., treating, H. M. Pierce... 184,898
‘Wrench, G. W. Bradley... .. 184,827
Yarn tester, J. R. Brown... .. 184,830
Yarn-winding regulator, 8. Jackson.. .. 184,182

DESIGNS PATENTED.

} 9,656.—CENTER PIECES.—J. Blankenberg et al., Buffalo,
N.Y. .
, 9,657 —EMBROIDERY.—E. Crisand, New Haven, Conn.
- 9,658 —HAT HOLDER.—J. Hall, Newark, N. J.
9,659.—W ATCH CASE.—J. Laurent, New York city.
9,660.—HINGE.—J. Leger, Providence, R. I.

[A copy of any one of the above patents maybe had by

' remitting one dollar to MUNN & Co., 37 Park Row, New
- York elty, .

© 1877 SCIENTIFIC AMERICAN, INC.

184,855 |
- 184,23 | On each Caveat ... .

e ———p—— E———
SCHEDULE OF PATENT FEES.

On each Trade mark

On filing each application for a Patent (17 years).... 1§
On issuing each original Patent 20
On appeal to Examiners-in Chief 10
| On appeal to Commissioner of Patents 20
“ On application for Reissue...........coeveeveivennnn.. 30
' On filing a Disclaimer e, 10
| On an application for Design (3% years) 10
On application for Design (7 years)................... 15
On application for Design (14 years).................. 30

Dyertisements,

Inside Page, each insertion - =-73 cents a line,
Back Page, each insertion = = =« $1.00 a line.
Engravings may head advertisements at thhsame rate
per line, by measurement, as the letter press. Ad-
vert ts must be r 1 at publication office as
early as Friday morning to appear in next issue.
ON THE PROGRESS OF AERONATUTICS.
An essay read before the Aeronautical RBociety of Great
Britain. By Frederick W. Brearey, Secretary of the As-
sociation. A useful and interesting paper. Containing
brief accounts of the most recent trials of balloons hav-
ing mechanical propelling attachments. The required
dimensions and_best forms for balloons with propelling
machinery. Calculations of the power exerted by bigds
in travelling through the air, and their methods of ac-
tion. Calculations of the mechanical requisites for sue-
cessful aerial navi%ation, as indicated by the flight of
birds. Report of balloon trials having vertical screw
propellers, made by the British War Office. Air naviga-
tion by “pushing” balloons. Experimental trials of the
Society’s apparatus for testing the Lifting Power of
{;Iane surfaces when exposed to wind currents. Descrip-
ion and dimensions of Moys’ steam Aerial Locomotive,
with an account of its practical trial at the Crystal Palace
Description of Moys’ remarkable self lifting steam en-
ine and boiler, of ‘'one horse power, but weighing only
hirteen pounds, with dimensions, arrangement of the
lifting fans, etc. Contained in SCIEXTIFIC AMERICAN
SUPPLEMENT No. 50. Price 10 cents. To be had at this
office and of News Dealers.

$10 TO $400 INVESTED IN WALL ST.

Often leads to wealth. A 72 page book explaining every-

thing, and a copy of the Wall Street Review, sent free.
JOHN HICKLING & CO.,

Bankers and Brokers, 72 Broadway, New York

 MINERALOGICAL SPECIMENS FOR

‘ sale, Bergen Hill Zeolites and Calcites. For circular of

ticulars, address EDWARD H. FLETCHER, 124 West
th Street, New York City.

§&F First Premium anead of All at Centennial, Hand andSelf-inking.
2 P

2 DO 3 » 3
N S ) Save money! Do
‘ ‘j‘ Y“"';T%{ .Plgli lljgljmore advertising
) Press for cards, labels, envelopes, etc. Large
sizes for large work, Anybody can work them,
have good pastime for spare hours, anq can
ma ke money by taking in small jobs.

He1o[OR
. b much fun andmakemoney

'wo stamps for catalogue.

ESSES to Mfrs, KELSEX;“’&‘C(). Meriden, Conn
INVENTORS, AND OTHERS OWNING

patents of light articles, in general use, may find it to

their advantage to communicate with us. Agents

wanted throughout the U. 8. to solicit erders. . .
UNION INDUSTRIAL WORKS Co0., Cincinnati, Ohio.

FRICTION CLUTCHES 2=

=anD ELEVATO RS .

VOLNEY W.MASON &G0O.PROV.R.I.

) L] .
S0 Model Engines.
. te sets of
)& yraiory Complete sets o.
i - )= )
> > for making small
Model steam Engines 1 1-2 in. bore, 3in. stroke, price, #4;
ditto 2 in. bore, 4 in. stroke, %'ice, $10, same %bvyie a8 cut.
Eureka Koot Lathes only 15 Dollars. Gear Wheels and
Parts of Models. Allkinds of Small Tools and Materials.

Illustrated Catalogue Free.
GOODNOW & WIGH'TMAN, 23 Cornhill, Boston, Mass*

‘[A Scientific Christmas Pres-

ent for your Boys.
THE TOM THUMB I'ELEGRAPH.

A complete Electric Telegraph, including Sounder, Key,
and Battery, with which messages may be sentand va-
rious interesting experiments performed. With it any
one can learn to telegraph. Price only $3.50. Can be
sent by mail. Magnets, Electric Bells, Burglar Alarms,
Batteries, and other electrical machines supplied at rea-
sonable prices. Send for catalogue. F. C. IggACH & CO.,
540 Water St., near Jefferson St., New York.

Boult's Patent

Reverse DMotion
Paneling,Variety
! Moulding and
_ Dovetailing
Machine,
cuts Panelsof
any design or
style of mould in
the solid wood
.with neatness
and dispatch, Is
a first class

= Moulder.
D o es genera
Dovetailing with
thick or thin
stuffs. Simple,

3L

Durable and Efficient.

§F~ Send for Pamphlet and
Sample of work.

Improved Solid Steel Cutters for
all kinds of Variety Moulders
made to order, and warranted

by the
lg. C. MACHINERY CO.
BATTLE CREEK, MICH.

MESSRS. B. DAMBACHER & CO., Ham-
burg,.Germmg dealers in American Wood-Working
Machinery an frools of all kinds, Messrt. D. & Co.,
solicit consignments from American manufacturers:
Catalogues and descriptive circulars desired, by mail.

Fach week to A;:ents.i(};r;és Sinple. 10,000
testimonialsveceived. Terms liberal. Par-
ticularsirce. J . Worth & Co.xt. Louis, Mo,
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Rose’s Complcte Practical Machinist: The most 'uafwable
Book on the subject in the English language.

The Complete Practical Machiuist.

Embracing Lathe Work, Vise Work, Drills and Drill-
ing, Taps and_Dies, Hardenmg and_Tempering, the
Making and Use of Tools, etc., etc. By Joshua

Illustrated by 130 engravmgs ’In one olume, 12 mo., -

376 pages. Price $2.50, by mail, free of postage.
CONTENTYTS.
CHAPTERI. LATHE AND MACHINE T0OLS.—Round-

Nosed Tools: Square-Nosed Tools: HoldingTools: Side
Tools for Iron. Front Tool for Brass Work; Sid e Toal for
Brass Work. 1I. CUTTING SPEED AND FEED.—Tables of
Cutting Speeds and Feeds; Table for Steel; Table for
Vrought Iron; Table for Cast Iron ; Table for Brass; Ta-
ble for Copper. III. BORING T'0OLS FOR LATHE WORK.—
Boring Tool for Brass; Bo 'ing Too) holders. IV. SCREW-
CuTTING TOOLS.—Hand Chasing; To make a Chaser; To
Calculate the Gear Wheels necessary to cut a Thread in
aLathe. V. GENERAL OBSERVATIONS ON LATHE WORK.
—H. 8. Manmng & Co.’s Lathe Dogs and Drivers; Emery
Grinders; H. 8. anning & Co.’s Centering Machi hine ;
Lathe Work; Lmery Cloth and Pa%e
ECCENTRICS.—Turnin Cranks; To Chuck a Crosshead ;
Turnmf Pistons and Rods; Piston Rings; Ball Tummg,
Cone Plate for Boring in the Lathe; To turn a Pulley;
Turning and fitting Tapers; Belts; Oiling and Greasing
of Belts; Directions for Calculating the Width of Belts
required for Transmitting Different Numbers of Horse
Power; Directions for Calculating the Number of Horse
Power which a belt_will Transmit, its Velocity and _the
Number of Square Inches in Contact with the Smallest
Pulley being Known. VIII. HAND TURNING.—Rough-
ing Out; The Graver; The Heel Tool; Brass Work;
Scrapers; Lathe Chucks. VIII. DRILLING IN THEL ATHE.
—Ha)f-Round Bits; Cufters, Reamers; Shell Reamers;
IX. BORING BARS.—Small Boring Bars. X. LAPS.—Al-
lowance for Shrinkage; Crank Pins; Chucking Brasses;
ﬂlottm% achine Tools. XI. TwiIs1 DRILLS.—Feedin,
Drills; Drills and Drilling—Flat Drills ; Drilling Har
Metals; Slotting or Keywa Drills, Pin bnlls, ounter-
sink  drills. I. ToOL STEEL. —Forgmg Too s; Tool
Hardening and Tempering; Hardenin, Iiarden
Springs; Case Hardening Wrou%ht Iron; 0 Case Harden
Cast Iron; To Harden Malleable Iron; The Crystallxza-
tion of Wrought Iron; The W ear of Metal Surfaces;
nealing or Softening; Mixtures of Metals. XIII. ’l‘APs
AND DIk'S.—Adjustable Dies; Dies for Use in Hand
Stocks. XIV. VIsSe WORK.—TOOLS. —Ca ipers; The
Squnare; The Scribing Block; Chxppu{g iling; Emery
Paper; Tools for Scrapmg Surfaces, ise Clamps ; Pen-
ing; Flttmg Brasses to their Boxes; Fitting Link Mo-
tions; Fitting Clinders; Scraped Surfaces; To Make a
Surface Plate; To Cut Hard Saw Blades; To Refit Lea,ky
Plugs to their Cocks; Refitting Work by Shrinkin
To Estimate the Weight of a Castmg from the W, el% 1t of
the Pattern; Grades and Speeds for Emery W eels,
Threads of Gas or Steam Pipes; Steam and Water
Joints; To Make Spiral Springs; Hardening; Tem ering.
XV FITTING CONNECTING RODS.—Drifts; Reverse
’ys X VI. MILLING MACHINES AND MILLING TOOLS.—
VII. TO CALCULATE THE SPEED OF WHELLS, PULLEYS,

1‘ TC.—X VIII.THE SLIDE VALVE.—Movements of Piston
and CRANK; Steam Supply; To Measure the Throw of an
Eccentric. XIX. HOW,TO SETA SLIDE VALVE. XX.
fU\IPS .—Suction Pumps™Force Pumps; Piston Pumps.—

NDEX

A select list 0of books on Steam and the Steam Engine,
with prices, sent free upon application.

Our new and enlarged Calalogue of Practical ard S ien-
tific Books, 96 pages, 8vo., sent free to any one V..v will

furnish his address
RY CAREY BAIRD & CO., «

Industrial Publishers, Booksellers and Importers,
810 WALNUT STREET, Philadelphia.

SILVERED GLASS TELESCOPE

VI. TURNING

For Sale—Ten inches aperture, bast En%llsh make. Full

free. STINSON & Co., Portland, Me.
$5O o . L. SHEPARD, Cincinnati, O.
Place, Newport, R. I.

purtlculars by mail. Address P.O, Box Y13, Springfield, O.
er dayat home. Samples worth 33

$5 t0 $20 Fe3
0_SCREW- CUTTING FOOT LATHE‘S—

Foot Drill Prases Send for_Circular to

0 GE’I‘ YOUR REQIDFN CE %ubstantmlly Painted,
addr ess STA FFORD & LAWTON, Painters, &c., Park
Lathes, Planers, Shapers, Drills,
Gear & BoltCutters, &c.E.GOULD, Newark,N.J.

OODWORTH SURFACE PLANERS $125. Planers
and Matchers, $350. S. C. HILLS, 51 Courtland
Street New York.

IT P AYS to sell our Rubber Hand Printing Stamps.
Terms free. G, A HARPER & BRO., Cleveland, O.

Pond’s Tools.

Engine Lathes, Planers, Drills, &c.

Send for Catalogue. DAVID W.POND, Successor to
LUCIUS W.POND, Worcester, Mass.

SHAFTS PULLEYSHANGERS
- COUPLINGSETC.

In Stock, and for Sale by
WILLIAM SELLERS & CO.,
Philadelphia, and 79 Liberty St., New York.
Price lists and pamphlets on application.

Plamng and Matching.

Moulding, Re-sawing, and Tenoning Machi .
Saws and General W;ood worklnglMichmermes Seroll
JOHN B. SCHENCK’S SONS, { Matteawan,
Send for Catalogue 181 Liberty St N Y. Clty
TEEL NAME STAMPS—Onfy I5c. a Tetter. pos
) Address STEEL STAMP W drRKs New fﬁ?gxsfc%ﬁlg'

$51.6

ented. Samy
w.
Dealers, NO PEDDLING. Salary, $1,200

WANTE a year. Hotel and traveling expenses

paid. Address DEFIANCE M'F’G CO., Chicago,

AGENT'S PROFITS per week. Will prove

it or forfeit $500. New articles are just put-
les sent free to all. dress

. CHIDESTER, 218 Fulton St., New York.

MANUFACTURER OF FIRST CLASS TAPS AND
DI ES, Pawtucket, R. I

EAGLE FOOT LATHES,

With Scroll and Circular Saw Attach-
ments, Slide Rest, Tools, &c.; also Small
Engino Lathes. Metal Hand f’laners, &e.
Neatest designs. superior finish oW
¥rices. Our new Catalogue descnbes
these and every tool necessary for the
Amateur or Artisan. Sendforit.
. L. CHASE & CO.,
95 & 97 leerty St., New York.

MACRINERTY

OF EVERY DESCRIPTION,

COLD ROLLED SHAFTING, HANGERS, PULLEYS,
COUPLINGS, BELTING, TANITEEMERY WHEELS
AND GRINDERS, IN STOCK.

GEORGE PLACE,
121 Chambers & 103 Reade Sts., New York City

BIG PA

$12 a day at home. Agents wanted. Outfit and

terms free. TRUE & CO., Augusta, Maine.

‘M to cure a case of Catarrh in each neigh-
anted borhood,with Dr. Karsner’s Remedy,to in-

troduce it. Sample Free. J. C. TILTON, Pittsburgh, Pa.

a Week to Agents. Samples FREE
$e)5 [ 377 P, 0. VICKERY, Augusta, Rlalne.

to seil our RUBBER PRINTING STAMPS.
Terms free. TAYLOR & Co.,Cleveland,o.

qalesmen to sell light hardware to !
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LIST OF ENGRAVINGS.

el <+ 4 PP I e

IL—THE LETTER WRITER OF SEVILLE. This picture presents
most forcibly the contrast between Spain and our own blessed land —between education and ignorance. Imagine
one of our American girls confiding to another t he subject matter of a communication with a dear friend, as this
dark beauty seems to be doing! Her position and expression are most natural, and so too is the attitude of the old
scrivener, whose ear, he undoubtedly assures her, is the grave of secrets. The other figures are life-like, and the
whole picture is pleasing.

II._THE CROSSING SWEEPER. A sccne familiar enough to dwell-

ers in New York in the winter season. The faces are not common ones. The boy’s is that of one likely to make
his mark in the world. The lady’s is full of goodness; but her attention is absorbed by an d.gprouchlng vehicle,
which she must escape, and she does not see the earnest countenance lifted so respectfully to hers.

III.—THE ROYAL PRINCESSES, CHILDREN OF GEORGE

III. From the })icture in the Royal Collection—| Punted by Copley, of Boston, for George IIIL.—Mary, Sophia,
Amelia. One of the most graceful and charmingly natural portrait groups anywhere to be seen.

IV.—THE SKEIN WINDER. A domestic scene of the old Roman time.

An original subject, and treated in an agreeable manner. Most of our readers will recall similar experiences.
The poet Lo ellow cites, in his * Courtship of Miles Standish,” a scene of the kind, but much more romantic.

V.—THE SPANISH SISTERS. From a painting by J. Phillips, of the

Royal Academg and one of his best. The contour of faces—bright black eyes, olive complexion, costly embroi-
dered silks, rich lace veils, identify them as * Spain’s dark glancing daughters.’

VI—A REST ON THE HILL. A fine bit of unsophisticated nature. A

young farmer’s wife is returning from town with her purchases. Itis a hot day, and she has seated herself to rest
for a few moments on a bank under a ar%le beech tree, not far from her house, which is seen in the dictance. Her
bonnet has been thrown off, and she and the little one are evidently having a good time.

VIIL—-THE FAIR CORRESPONDENT. VVa,slnrl%l on Irving touched

a chord that vibrates in the consciousness of every intelligent individual, when he said he thought one of the joys
of heaven would be to receive letters by every post and never have to write a reply! Something, however, woul d
depend on the writers and the nature of the letters. We think the person who is to be favored wﬁh the confidence
of the clear-eyed, wholesome-lookin, English girl before us, should reckon indeed the first part of the proposition
to be true, without the closing condition.

H
VIIL-BARTHRAM’S DIRGE. This subject appeals to an, entirely dif-
ferent set of s ympathies. Scott’s Border Mmstrels{ supplied the theme. The central figure is ‘that of a youn,
nobleman shot to death by nine brothers, whose sister he had dishonored. He lies on a leafy bier at the foot o;
the altar, attended by two of his faithful vassals. The lady whose heart he had won looks on with terror, won-
der and grief depicted in her countenance.

IX.—GOING TO SCHOOL. This subject needs little exposition. Shaks-
peare’s schoolboy never dies. We all remember him! The grouping in the picture is admirable, and the different
expressions make an entertaining study. One early bird 18 lnteng on catching the intellectual worm ; one pours
i)evsgx(-)g;s book as he walks along; while some of the others enjoy ghemselves as they go, regardless of books or

X.—PEEP-O-DAY BOYS’ CABIN. The home of a guerilla freebooter.

He has just returned from a night’s adventure and is sleeping, his wife meanwhile keeping watch. The co: 5
tion is forcible, and the accessories of the picture afford op[.')]ogr'tunlty for considerable zgalu The original ’BE:OSL
ing is one of Wilkie’s best.

XI—THE SCANTY MEAL. A very pleasing and natural picture. The

horses’ heads are exceedingly well drawn, and we almost see the coarse hay, what there is of it, disappear before
our eyes in their capacious jaws.

XII.—THE AMAZON. A

at about five years of age. The character is a pre;
similarity.

&~ These Engravings are printed on flne toned plate paper—size 12x15 inches—and the collection
forms a unique and appropriate gift. Liberal inducements to the trade.

PHOTO-ENGRAVING CO., 67 Park Place, New York.
World. It contains |

mrainard Mjlling Machines T A K E
sheets of sper, 18 envel-

o] encil, penholder golden pen,and & pi oce o fvaluable
Jg‘?v'slgy Cou}:)glete samp! , with elega.nt gold-platad
sleeve buttons, and ladles’ rnsh onable fancy Set, pin and
dropl POBt-] ald 25 cents. § packages, with assorted Jow-

elry, ‘ td'Goid Patent Lever Watch free to all agentn
BRIDE & CO., 769 Broadway, N. Y.

Portralt of Helena, fifth child of Queen Victoria,
ty conceit, though the comparison is rather by contrast thlm

all styles
and sizes.

NOTICE. We have iue
largest and best selling
Stationery Packagein the

Universal Milling Machlnes from $200 upwards ; Brown’s
%I’Iatent t‘erew Machin

8, &c., &c. Address BRAINARD
M. CO., 131 Milk St., Boston, Mass.

AMATEUR PHOTOGRAPHIC AP-
PARATUS.—Latest invention. Eve&y person
(9 can operate with perfect success omplete,
with chemicals, &c. Price, $5. Enclose stamp
for cu‘cula,r E. SACKMANN, manufacturer,
De Kalb av., Brooklyn, N. Y
Agents wanted.

‘I'he success of Agents with the
magnificent new combination of
the ILLUSTRATED WEEKLY 18

MARVELOUS.
Let noone fall to send for
ticulars. CHAS. CLUCAS &

14 Warren St., New York.

The HOADLE Y
PORTABLE STEAM ENGINE.

WITH AUTOMATICAL CUT-OFF REGULATOR
AND BALANCED VALVE.

THE BEST£°MOST ECONOMICAL ENGINE MADE

STEAM PUMPS.

FIRST PRIZES. CENTENNIAL PHILA., VIENNA,
PARIS, NEW YORK, BALTIMORE, BOST'ON.
Send for circular of recent patented improvements.

THE NORWALK IRON WORKs COQ.,
South Norwalk, Conn.

REVERSIBLE

IJOISTING ENCINI
FORALL PURPOSES,

== Cheap simple, durable, and effective.
DEERWOOD MEG CO.y 165 Bearl st‘f;%’. Y.

ROSE-BUDS IN WINTER

Strong Pot Roses, 8 prepared for fall planting and
quick bloom, sent sal}z(l!ymlyym Jwi)ostpa.ld }:Pve splendid
varieties, alllabeled for $1.0
?j do. $4.003
each additional, one

do.
iio o or;IO cents
icent l‘elnillm

gw
""é

every dollar’s worth o1 nr/ge’g. ‘Send for our new G
RO E-CULT RE, and choose from ver
ot porte: Address THI DINGEER XRD #30

SE-GROWERS, West Grove, Chester Oo

WANTED' SALESMEN at a salary of §1200 &
year to travel and sell goods to Dealers. NO
PEDDLING. Hotel and traveling expenses paid.
\ddress, MoxiTor MANUFACTURING CO., Cincinnati, Ohio.

RON
‘ BeEAMS & GIRD[RS
THE"UN'ION TRON MILLS, Pittsburgh, Pa., Manu-

facturers of improved wrought iron Beams and
Girders (patented
The great fall w! rich has taken place in the prices of
Iron and es ecially in Beams used in the construction
Of FIRE OF BUILDINGS, induces usto callthe spe-

IIIIIIIIF——!_J WROUG HT

cial attentlon of Engineers, Arehiti ects, and Builders to

the undoubted advantages of now erectmg Fire Proof
structures ; andb{lreferenceto pages 52& 54 pf our Book
of Sections--which will be sent on application to those
contem(plati%gEthe erection of fire roofbulldln s—THE
COST CAN ACCURATELY CALCULATED, the
cost of Insurance avoided,and the serious losses and in-
terruption to business caused b fire; these and like con-
siderations fully justify any ad itional first cost. It is
believed, that were owners fully aware of the small
difference which now exists between the use of Wood
and Iron, that inmany cases thelatter would be adopted.
‘Weshallbe pleased to furnish estimates forallthe Beams
complete, for any specific structure, sothat the difference
in cost may at once be ascertained. Add

ARNEGIE, BROS. & CO., Plttsburgh Pa.

$290.

FOR BEST PI\NOS IN THE WORLD

—in use all over the U. S. in over 900 _towns by
persons you willfind in our Illustrated Cirevlar, prob-
ably residents of your own gla.ce or very near, where
you can try our pianos. enuine Rosewood—over-
strung—full iron plate -7 1-3 octaves— Agraffe—and pos-
sessing every improvement known, and warranted 5
years by a responsible incorporated Manufacturing Co- )
referring by permission tothe Chemical National Bank,
New York City,by far the strongest bankin America.
Pianos sent everywhere on trial.  We have no agents.
%eud for Illustra ed Clrcular ﬁlving full Qartlcular%

ddress UNIT. STAT
(Please name this paper) 810 Broadway, New York.

A G' IF By an arrangement with

the Publisher we will send everyread-

er of this Paper a sample package of Transfer Pictures free.

8end 3c. stamp for postage. They are highly colored, beauti-
ful, and e&sl? transfa'red toanyobject. Agents wan ted.

TTEN & CO., 162 William 8t., New York.

ELOCUTIONIST'S JOURNAL GIVES
choicest standard and current pieces for professional
and amateur Readers and Speakers. Just the thing
wanted. Mammoth size, onl cts. a year. 8in le
copies of news-dealers only, J]§SSE HANEY & CO,,
Nassau Street, New York.

ENGINES, BOILERS, MACHINERY,
Thorou%hly overhauled and equal to new. Descripnve
Lists with prices on application. E. ROB S, En-
gineer and Contractor, 119 Liberty St', New York

FOR SALE, EXCHANGE OR TO LI-
cense. The Heel Evener for Boots and Shoes. Patented
September 26th, 1876, and recen tly noticed in this_paper.
Price, etc., &ddress. ABRAM DILLEY, German Valley,
New J ersey.

WE ENAMEL
inFINEJET BlACKevery variety of turned woad work
parts of machinery.castings;tinware and other inetal

work ENAMELED JET G00DS ,in woad or metal,made to ou der
AMERICAN ENKMEL CO. ” W ARREN STPPOV DENCE.,

s WATCHES. Cheapest in the known
world bumple walch and oulfit free to Agents.
For terws address COULTER & CO.Chicago

SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells

furnished to large consumers of Croton and R'dgewood

Water. WM. D, ANDREWS& B , 414 Water St.,

who control the patent forGreen’sAmencan Drweanll

Prize Picture sent free!

The TOll G'a-te' Anmgemousgem'inobJect,s

to find! Address, withstamp, E. C.ABBEY, Buffalo, N.Y,

ACHINERY OF IMPROVED STYLES FOl\
making SHINGLES, HEADING and STAVES;

also GUAng% A’Il)‘HtESS hfor TUngIg(xM{;IA SDLI;JS. %‘)le

aw’s Pa’ ingle an eadal awin, 8-

::Illlitll{)gl:s OAddrgss %EVOR & CO. f%ckport l‘;N. Y.

Todd & Rafferty Machine Co.

MANUFACTURERS OF

The celebrated Greene Variable Cut-Off Engine, Lowe’s
Patent Tubular and Flue Boilers, Plain Slide Valve Sta-
tionary, Hoisting, and Portable Engines. Boilers of all
kinds.” Steam Pumps, Mill Ge&rmg, Shafting, &c. Silk
"T'ow Oakum Ba§g|n§ , Rope, Flax, and Hemp Machinery.
A ents forthe taven Manufacturin, g ( 0.’s Machin-
s 'Tools, for Judson’s Governors and Stop Valves,
Sturtevant Blowers, and merentlal Pulley-Blocks.
WAREROO '8, BERTY STR. , NEW YORK.
WORKS, PATERSON NEW JER SEY.

mep

BONSER’S STEAM TRAP is Warranted to
LY. work in any position; it does not require any level-
ling. Send for Circular. S.BONSER, Dover, N. H.

$8 YOUNGAMFIRICASCROLTY. SA Wheats
the world, J.JM.BEUGLER, M’f’r, Williamsport, Pa.
Holdlng

REVOLVING STEREZOS COPES,
from 6 to 50 Dozen Pictures,
EX. BECKERS, 210 Thompson, gt N. Y.

ESTABLISHED 1844.

JOSEPH C. TODD,

(Formerly of Todd & Rafferty), ENGINEER and M.ACHIN-
1sT. Flax, Hemp, Jute, Rope, Oakum, and Bag;
Machinery, Qteam ngines, Boilers, etc.
the celebrated and improved Rawson & Rittinger Hoist-
ing Engme, I will furnish specifications and estimates for
all kinds of machinery. Send for descriptive -circular
and pnce Address

. C. TODD,
10 Burclay St., New York, or Paterson, N.J.

SEND FOR C/RCULAR.

Thed.C.HOADLEY CO. LAWRENGE. MASS.

STATE WHERE YOU SAW THIS.

NEW DEPARTRE. Inesuies

nlm‘y $15 n. month Hotel and travelx I‘})enlel Op
T & CO., manufacturers 0 PES
and PAPER 2,4.6 and 8 Home St., CINCW"ATI OHlo.

Wood-Working Machinery,

Such a8 Woodworth Planing, Tonguelng‘ and Grooving
Machines, Daniel's Planers, Richardson's Patent Im-
roved Tenmon Machines, Mortising, Moulding, and
e-Saw Machines, and Wood-Worldng Machinery gene-
rally. Manufactured g
WY 'l‘l:lER Y RUGG & RICHARDSON,

sburlv“Street Womester. Mass.

(Shop formerly occupied by

© 1877 SCIENTIFIC AMERICAN, INC.

PHOTOGRAPHIC APPA-

ATUS & CHEMICALS

comp:ete, with dlrectlons, ®10. No toy; takes pictures
4x54 inches. Send for illustrated circufar.

. MORGAN, 14 Ann 8t., New York,P. O. Box 4349.

Made by one Agentin 57 days. 13 new
articles. Samples free. Address,
€. M. LININGTON, Chicago.
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D fuertisements,

Inside Page, each insertion « - =75 cents a line.
Back Page, each insertion--- $1.00 a line.
PBngravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
ti ts must be received at publication Qffice as early
as Friday morning to appear in next issue.

For showing heat of

P I' Ometers, Ovens HotlﬁastPipes,

Boiler Flues Super-Heated Steam, Oil Stills, &c.
HENRY W. BULKLEY, Sole Manufacture;

119 Broadway, New York.

PORTLAND AND KEENE'S CEMENT. |}

From the best London Manufacturers. For sale by

JAMES BRAND, 85 Beekman 8St., New York.
A Practical Treatise on Cement furnished for 2 cents.

THE BEST

AND MOST ECONOMICAL

Boiler Feeder

FRIEDMANN’S INJECTOR,

MANUFACTURED B)

NATHAN & DREYFUS, New York.
108 Liberty St.

Send for Circular.

Niagara
Steam Pump Works.
ESTABLISHED 1826.

CHARLES B. HARDICK,
No.23 Adams Street,
BROOKLYN, N. Y.

L1877,
Postage F'ree.

NOW IS THE TIME TO SUBSCRIBE

HARPER'S PERIODICALS.

The success of Harper's periodicals is among the re-
markable facts of the publishing business of this or any
other age or country.— Christian Advocate, N. Y.

Of these standard publications it is not necessary
to say more than that each resumes in itself the his-
tory and progress of thetime in a certain department;
one containing the cream of current literature, a sec-
ond preserving and illustrating all events of impor-
tance the world over, the third anticipating fickle
fashion and chronicling its changes, and all commend
ing themselves equally to the reader, no matter of
what sex, age, or condition.—¥. ¥, World.

Harper’s Magazine.

That Harper's Magazine has become a literary insti-
tution and an educator of the people a half million of
readers know to-day.—Boston Transcript.

Harper's Weekly,

Harper's Weekly should be in every family through-
out the land, as a purer, more interesting, higher-
toned, better-illustrated paper is not published in this
or any other country.— Commercial Bulletin, Boston,

Harper’s Bazar.

The ladies best appreciate the merits of the Bazar,
a weekly devoted entirely to their interests in all its
various departments of literature, fashion, and do-
mestic arts. It is an admirably conducted illustrated
paper, containing essays, editorials, stories, and gen-
eral information of a superior order.—Brooklyn Eagle.

TERMS for 1877.

HARPER'S MAGAZINE, One Year...... $4 00
HARPER'S WEEKLY, One Year......
HARPER'S BAZAR, One Year......
©One copy of either wlll be sent for one year, POSTAGE
PREPAID by the Publishers, to any Subscriber in the
United States or Canada, on receipt of Four Dollars.
‘HARPER'S MAGAZINE, HARPER'S WEEKLY, and HARPER'S
BAZAR, for one year, $10 00; or any two for $7 00;
postage prepaid by the Publishers. "
An Extra Copy of either the MAGAZINE, WEEKLY, o
BAZAR, will be sent gratis for every Clubof FIve Sue-
SCRIBERS al $4 00 each, in one remittance; or, Siz
Copies for $20 00, without extra copy ; postage prepaid
by the DPublishers.

Address HARPER & BROTHERS, New York.

Subscrlptlons taken for Harper’s Peri~
odicals bi; Booksellers and Periodical
Dealers t roughout the United States
and Canada.

AMATEURmWORKERS

Rare & Fancy Woods

Can find everything they desire,andfive books of
BEAUTIFUL DESIGNS.

3e. stamp for our new and enlarged Catalogue and
prloe llst, (4th ed! tion just issued) to

186 to 200 Lewls 8t., foot of 5th to Gth ét., E.R,N.Y.

WARRANTED.

Retail

ESTABLISHED 1843.

Eag

le Anvils
at 9 Cents per Pound.

FaceE AND HorN oF BEST CAST STEEL. They are the

ONLY Anvils that are WARRANTED.

better than all others
=¥ Send for Circular to

FISHER & NORRIS, Trenton, N. J.

(Sole Manufacturers in United States.)

They are
and much cheaper.

BT S, M AL COmP (B St
lustrated Catalogue of Electrical Batte-

clograph aad
ries and Instruments publis! in America. Mailed, ost
paid to anv address for 30c. L. G. TILLOTSON & CO.,

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

MPORTANT FOR ALL CORPORATIONS AND
1 MANF'G CONCERNS.—Buerk's Watch-=
man’s 'I'ime Detector, capable of accurately con-
trolling the motion of a watchman or patrolman at the
different stations of liis beat. Send for circular.

UE . Box979, Boston,Mass
N.B.—The suit a.galnst Imhaeuser & Co., of-New York,
was decided in my favor, June 10, 1874, Proceedin,
have been commenced ainst Imhaeuser & Co.for sell-
ing, contraryto the order(of the Court. Persons usi
clocks infringing on my patent, wﬂl be dealt wi
accordingto law.

PATENT

OLD ROLLED
SHATFTING.

The fact that this shafting has 75 per cent. greater
strength, a finer finish, and 18 truer to gauge, than n.(%
otherinuse,rendersit ‘undoubtedly the most economi
Weare also the sole manufacturers of the CELEBRATED
COLLINS’PAT. COUPLING, and furnish Pulleys, Hansers
etc., of the most approveda?les. 1
application HLIN,

Tr Street, 2d and 3rd Avennes, Pit1 sburnh. Pa.
190 8. Canal Street Chicago, Ill., and Milwaukie,
ocl% of th 15 ah iniin store and for sa.le by

TTZ, Boston, Mass.
GEO. LEACH & bo., Chambers 8t., N. Y.

GEORGE C. HICKS & CO.,
Baltimore, Md.

CLAY RETORTS, TILES, FIBE BRICKS, &e.
§F TerraCotta Pipes of all sizes.

ROCK DRILLING MACHINES
AIR COMPRESSORS

MANUFACTURED &Y B2 gieuRock D G o
SENG FOR PAMPHLET. FITCHBURS MASS.
Loo K 20 Besf. Benlng articles in the World,

e free, and an order %ood

for $5.00. ATKINSO!? & CO., 2 Clinton Place,

oMis .

PORTLAND CEMENT

ROMAN & KEENE'S. For Wal s, Cisterns, Founda
tions, Stables, Cellars, Bridges, Reservoh's. Breweries, etc
Remit 10 cents for Practical Treatise on Cements.

8. L. MERCHANT & Co., 76 South St., New York.

MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS.
Send for new iilustrated catalogue.

Lathes, Planers, Drills, &oc.

NEW HAVEN MANUFACTURING CO.,
New Haven, Conn.

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

V. B FRANKLI, . Prast. 1. 1. ALLE, Pt
1. B. FIERCE, SeY.

NOYER -MILL PURNISHING WORKS

arethelargest in the United States. They make Burr

Millstones, Portable Mills, Smut Machines, Packers, Mill

Plcks, ‘Water Wheels, Pulleys and Gearmg, specially
adapted to flour mills. Send r catalo, (f

T. NOYE & SON, Buffalo, N. Y.

BOGARDUS' PATENT UNIVERSAL ECCEN-
MILLS~—For
Cmcibles Flre Clay, UANOs, 011
Corn an Tobacco, Snuff,
S&ces. Con'ee, Coconnut, Flaxsee sbestos, Mica,
d whatever cannot be grounr& bﬂ other mills.
Also tor Pa.ints Printers’ Inks, Paste lacklxg eto.
JOHN ‘HOMSON, successor t0 JAM GAR-
DUS, eomer of ‘White and Elm Sts. New York.

EXCELSIOR . DRY. LEVEL. HIGHEST
Premium awarded. Patent for saleforthe Unlted States
or for a single State. For particulars apply to

H. 8. FARR & SON,
710 Green' St., Phlladelphla.

Danbury Drill Ghueks,

New—1876 —Pattern.
¥ GREATLY IMPROVED—A LL CAST STEEL._&0

PRIGE REDUCED TO $8.00.

Sold bﬁml dealers in Mechanics Tools.
B HULL & BELUEN Co., MANUFACTURERS,
Danbury, Conn.

eed, Corn,
garA "Salt; 8y Roots,

BAKER’S
Rotary Pressure Blower

lﬂm P

Warranted superior toa.ny other.

WILBRAHAM BROS.
No. 2318 Frankford Avenue, Philadelphia:

WO00D & LIGHT
Machine Co.-
WORCESTER, Mass.
Manufacture all kinds of
Iron-Working
Machinery,
including many novelties.
Shafting, Pulleys, &c.
Send for Circulars.

UARINE PADDLE ENGINES and
Boiler lor driving Model Side
‘Wheel Steamboats of from one
to ten feet long; also Marine
Screw Engines and Boilers for
driving Row-Boats or Bkiffs 16

FORC

y for use, 80
£ constructed that a spe: d of from
gixtotwenty miles per hour can

be ea.slly obtalned. The Engine can be quickly detached
from the Yacht or Boat, and is then suitable for Agricul-
tural, Domestic, Mechanical, Commerciul or Amateur re=
anir%mve‘;xts.k ‘when sm#l power only ti_ss tneeded. 100

crol ork Designs ee on roce of Stam

KRR, Buffalo, N. Y.

oy
ﬁw‘;ooa~
8o 2558ET
SNt
"agtﬂ'ap‘ ﬁg
0—5-’5==B
mg%E"‘uQ
Em%gwgﬂ
i, gk 5
sxg8<2ES
CERCEREE
SEARSE<S
Send for Circular and .-Descriptive

Price List.

BRADFORD MILL CO.

uccessors to J as. Bradfor
'MANUFACTURERS OF

French Buhr Millstones,
Portable Corn & Flour Mills,
Smut Machines, etc.

Also, dealers in Bolting Cloths and
General Mill Furnishing.
Office & F'actory,158 W.2d 8t,
CINCINNATI, O.
J.R.Btewart,Pres. W.R.Dunlap,See,
c:?rmcx'-ms'rs SENT ON APPLICATION.

BEDFORD’S

Eureka Air Pistol,

Eureka M'fg Co.,
171 Devonshire St., Boston, Mass.

P.BLAISDELL & CO,,

Worecester, Mass.,

Manufacturers of the Blaisdell Patent Upright Drills
and other first class Machinists’ Tools.

TO INVENTORS.—A practical mechani-
cal e eer, experienced in the introduction of inven-
tions here and in Europe; 11 furnish cg:gltal to patent
or manufacture, and in troduce a good 1 or-savingI in-

vention. Send paticulars to PATENT, Box 60, New-
fleld. N.J

© 1877 SCIENTIFIC AMERICAN, INC.

THE TANITE CO.,
STROUDSBURG, PA.

EMERY WHEELS AND GRINDERS.
GEO. PLACE, Gen’l Agent for N. Y. city and State.

PUNCHING {or cotines " haise s 0L 8"
PRESSES.

KRKER PSS Co- , Middletown,
BOLT
CUTTERS HOWARD IRON WORKS,
BUFFALO, N. Y.

NON-COMBUSTIBLE STEAM BOILER AND PIPE

COVERING

WITH “AIR SPACE INMPROVEMENT.,
Saves 10to 20 9{91- cent CHALMERS SPENCE CO.
Foot E. 9th St. N. Y.; 1202 N. 2d St.. St. Louis, 3o.

MILLSTONE DIAMGND DRESSING MA-
'HINES. Simple, effective, and durable. Also
dlamond-pointed tools for truing Emery Wheels, Grind-
stones, Chilled Iron, and Paper Calender Rolls, and other
mechanical purposes. Also, Diamond Tools, Saws, and
Drills made to order. S. DICKINSON, 64 Nassau St.,N.Y.

TO SHIP AND ENGINE BUILDERS,
STEAMSHIP COMPANIES, ETC.—A Mechanical Engi.n-
eer, having extensive experlence in marine engineering
(especially compound) and iron shipbuilding, also in
steam engines and machinery in general, is_open for
engagement first-class references. Address ENG: NEER,
P. 0. Box 2436 Phil adelphia, Pa.

Schlenker’s New Machine

Revolving Die.

Send for Catalogue, givin rices
and full (fusc'rlptmn.g L

nding Bones, Ores, Sand, Old |
e,

FOR SALE—STATE RIGHTS OF A PATENT FOB.
household use. For sample, &c.,send 25 cts. to W.O
SMITH, 6 Blackstone St., Boston, "Mass.

NEW YORK STATE REFORMATORY,
ELMIRA, N. Y., Dec. 7th, 18%6.

PROPOSALS

are invited until 1st January, 1877, at noon, for an engine
and two (2) boilers to be delivered and set up at the
formatory, upon foundations to be furnished by the
State, as Tollows :

Eng ne, 24x48, with automatic variable cut-oﬁ‘. governor,
ete., and an 18 . fly-wheel, 30 inch turned fac

Boilers each 15 ft. long, 63 inches in dlameter, contain-
ingrﬁﬁ four (4) inch flues.

oposals must give full descri Xtion of Engine and

Boilers, and state earliest date for elivery.

Ge’rwra

BROCKWAY,
Superintendent.

5_outfit
, Maine.

our own town. Terms and

$66 a Week in
free. . HALLETT & CO., Portlan
SAFETY HOISTING

T ' s, Machinery.

OTIS, BROS. & CO., No. 348 Broadway, New York.

UTCHES =
H{L[dg |DNE VATORS.

VOLNEY W.MASON & CG0.PROV.R.I

OF THE

SCIENTIFIC AMERICAN
For 18717,

THE MOST POPULAR SCIENTIFIC PAPER IN
THE WORLD.

THIRTY-SECOND YEAR.
VOLUME XXXVI—NEW SERIES.

The publishers of the SCTENTIFIC AMERICAN beg
to announce that on the sixth day of January, 1877, a
niew volume was commenced. It will continue to be the
aim of.the publishers to render the contents of the
new volume more attractive and useful than any of its
predecessors.

To the Mechanic and Manufacturer.

No person engaged in any of the mechanical pursuits
should think of doing without the SCIENTIFIC AMERICAN.

| Every number contains from six to ten engravings of

new machines and inventions which cannot be found in
any other publication.

TERMS OF SUBSCRIPTION.

One copy of the ScIENTIFIC AMERICAN will be sent
for one year, 52 numbers, POSTAGE PREPAID, to any
subscriber in the United States or Canada, on receipt of
three dollars and twenty cents by the publishers.

One extra copy of the SCIENTIFIC AMERICAN will be
supplied gratis for every club of five subscridbers at $3.20
each ; or six copies for $16.50 without extra copy.
Postage free.

The Scientitic American Supplement.

A 'weekly paper, uniform in size with the ScIENTIFIC
AMERICAN, but a distinct publication. It contains work-
ing drawings of engineering works, and_elaborate trea-
tises on every branch of Science and Mechanics, by
eminent writers, at home and abroad. An illustrated
cover protects the handsomely printed sheets. Price,
$5.00 per annum. Single copies 10 cents.

One copy of the SCIENTIFIC AMERICAN and one copy of
the SCIENTIFIC AMERICAN SUPPLEMENT will be sent for
one year, postage prepaid, to any subscriber in the
United States or Canada, on receipt of seven Dollars by
the publishers.

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

MUNN & CO.,
37 PARK ROW, NEW YORK.
HE_* Scientific American” is printed with CHAS,

ENEU JOHNSON & CO.’S INK. Tenth and Lom-
bard Sts., Philadelphia, and 59 Gold St., New York,






