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IMPROVED WOOD-CARVING MACHINE.

We illustrate herewith a new apparatus designed to per-
form all kinds of carving, from the coarsest scroll work or
similar decoration used upon furniture, down to the pictorial
engraving of wood blocks. The principal features of the
invention are its simplicity and the ease with which it may
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the pantagraph frame. Said bars are connected by two other
pivoted bars, E and F, which complete the square. The bar,
C, carries the pattern tracer, G, and the extremity of said
bar serves as a handle for the workman to guide the tracer
into the various curves and indentations of the pattern. Ad-
justably mounted upon bar, D, is a vertical shaft which
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be operated, requiring no skilled attention nor especial care
other than that involved in the very plain proceeding of fol-
lowing the outlines of a given pattern with a pointer moved
by hand. The machine, in construction, is nearly identical
with the partagraph, an instrument used by draftsmen for
duplicating drawinezs on an enlarged or reduced scale, the
carving cutters be'ng substituted for the pencil used in
that apparatus. A is the principal rod or shaft upon which

the working part of the device is supported. Its inner end
is attached to a sleeve which surrounds the vertical driving
shaft, B, which serves as a center for the circle, an arc of
which is described by the outer extremity of the rod which
is mounted ou slides or rollers which traverse a curved track
upon the table. Pivoted, as shown, to collars which slide
freely upon the rod, A, and which may be adjusted thereon
and clamped in position by set screws, are bars, C and D, o
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carries the cutting tool, H. Said shaft is driven by a belt
from the pulley, I, fixed at the central portion of the bar, D,
which, in turn, is actuated by another belt from the pulley
located onthe summit of the vertical shaft, B. Shaft, B, is
belted to the driving pulley shown under the table.

It will be obvious that any motion given to the tracer, G,
will be at once followed by the cutting tool, H, so that, for
example, if the tracer be moved about the edges of a cer-
taln carve, the cutter will follow a like path. The latter,
however, will be reduced in size, though in exact proportion,
on account of the cutter being located nearer the center of
the circle of which the bar, A, is the radius, than the tracer.
Since the sleeves to which thebars, C and D, are pivoted are
adjustable, it is clear that the nearer the cutter is carried to-
ward the shaft, B, the smaller will be the path it describes,
corresponding to that moved over by the tracer; and there-
fore the object, the outlines of which are followed by the
latter, may thus be reduced, to any less scale desired, by suit-
able movements of the sleeve of the bar, D, in or out on the
rod A.

In the engraving, the machineis represented ascarving the
scroll work upon a pianoforte leg, which is mounted on cen-
ters so that the surfaces to be operated upon may be brought
uppermost in succession. The work is always reduced in
scale from three fourths downward, so as to secure greater
ease and accuracy in operation; and therefore the pattern,
which is shown secured beneath the tracer, @, is considera-
bly larger than the article itself, which is fastened beneath
the cutter.

Thus far we have referred principally to motions of the
tracer and cutter in a horizontal plane. In order, however,
to cause the tool to form the raised or indented portions of
the work, it isnecessary that there should be free movement
in a vertical plane, so that, by continuous pressure on the tra-
cer, the cutter may cut downward or be raised to leave cer-
tain portions in relief. The bar, E, it will be noticed, is
very much heavier in construction than bar, F. It thus
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serves asa counterpoise, and balances the frame on centers
on the sleeves on bars, C and D, which surround rod, A. The
motion of the frame, therefore, is universal; and at the same
time, the parts are perfectly balanced in every position, re-
ducing the mauual labor of moving it to a minimum. This
is probably the most important improvement in the inven-
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tion, and gives a large advantage over the ordinary routing
machine, the motion of the cutter of which is confined to
one horizontal plane.

Connected with the upper part of the tracer, &, is a small
rack, with which engages a pinion operated by a hand wheel.
This device is shown more clearly in Fig. 2. Its object is to
control the vertical action of the cutter, so that, if desired, it
can be prevented from making as deep an indentation as
called for by the pattern, or just the reverse. In Fig. 3 se-
veral forms of the cutters used are shown.

Fig.3

The capacity of the machine is large, since the table may
be built on a more extended arc, thus admitting of an areato
be worked over as great as is afforded beneath the cutter, al-
lowing, of course, room for the pattern. The invention is
light in all its portions, and easily constructed. It will prove,
we think, a valuable aid to workers in wood of all classes.

Patented July 6, 1875. For further particulars address the
inventor, Mr. John F. Blackman, with Vanderbergh, Wells
& Co., corner of Fulton and Dutch streets, New York city.
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THE GREAT ICE SHEET.

In the heat of summer nothing is more refreshing than a
generous quantity of ice. And it may be refreshing to the
mind, at least, to contemplate, in these sultry summer days,
the great sheet of ice that once enveloped all the northern
part of our continent, and of the globe as well.

All have seen the immense boulders, called ‘‘lostrock ” in
some sections, scattered over the northern part of the Uni-
ted States, which have little or no resemblance to any mass
of rock in place anywhere in their vicinity, and have per-
haps asked the question: Where did they come from? also
the heaps of sand, gravel, and cobble stones of various sizes,
which form many of our ridges, knolls, and hills, and which
are totally unlike any fixed rock near them. Some of these
have coarse and fine pebbles promiscuously mixed together,
and others show beds of stratification in which the coarse
and fine seem to be sorted and armangedpy themselves. Some,
too, have doubtless seen the parallel scratches on the sur-
face of rocks, and noticed, as the Indians did before them,
that they all have one direction,and that is usually north and
south. Now all these phenomena are attributed to a single
cause, and that is the great sheet of ice which Nature stored
up ages ago without the necessity of protecting it in an ice-
house. The transported boulders, of all sizes down to
pebbles and even fine sand, and the scratches upon the rocks,
are clear indications of a movement on a very large scale.
And if one takes the trouble to search for the place whence
these erratic boulders came, he will invariably find that it is
north of the position in which they now rest, and varying in
distance from a few miles to several hundreds. It will very
frequently be found that these masses of stone could not
have reached their present resting place without crossing in-
tervening mountains, valleys, lakes, and sometimes parts of
the ocean. They are often perched in very singular and al-
most inaccessible places. There is a very large one on the
summit of West Rock, New Haven, under which the regi-
cides are said to have taken refuge after the restoration.
Some are so nicely poised in their position that they can be
easily rocked by a child, though they weigh tens of tuns.
One of the most noted of these erratic blocks is called Pierre
4 Bot, of fine granite, which now rests on the Jura, 800 feet
above Lake Neufchatel, near the early home of Professor
Agassiz. This has a solid content of 40,000 cubic feet, and
was transported from Mont Blanc across Switzerland, a dis-
tance of sixty or seventy miles. Through the influence of
their world-renowned fellow townswman, the city authorities
of Neufchatel have constructed & prcmenade to it.

To explain the transportation of these wanderers from
their homes, various theories have been advanced, as the ef-

fects of floods, or of powerful mud currents, gas explosions

of great violence, hurling rocks in all directions, and drift-
ingice, carrying boulders on its mass and depositing them
wherever the ice melted. But these and many others fail to
satisfy the observed conditions, and utterly fallto the ground
in presence of the facts. To our Jamented Agastiz belongs
the credit of first attributing the cause of all our drift phe-
nomena to glacial action. But he was not the first to ob-
serve that boulders were carried long distances by land ice.
More than twenty years before Agassiz announced his con-
clusions, a chamois hunter of Valais said to M. Charpentier:
““Our glaciers had formerly a much longer extent than at
present. Our whole valley was occupied by a vast glacier
extending as far as Martigny, as is proved by the boulders
found in the vicinity of this town, and which are far too
large for the water to have carried them thither.” Charpen-
tieradds that he afterwards received similar explanations
from mountaineers in other parts of Switzerland : once, in
1834, from a woodman, when he had at the very time in his
pocket a paper advancing the same theory, which he was
then going to Lucerne to submit to a convention of Swiss na-
turalists.

In 1836, Agassiz became acquainted with Charpentier and
was made familiar with his investigations. Soon after, he
(Agassiz) carried the theory beyond the limits of the Swiss
Alps, and made it embrace a sheet of snow and ice extended
enough to covera continent. Having noticed that the mark-
ings in the region of the Alps below the glaciers were the
same as those found beneath the ice mass, he compared these
with similarappearances in Northern Europe and Asia,which
were generally attributed to the great flood, and made the
bold generalization that all were due to the very same
cause, and that one vast sheet of ice must have covered all
thenorthern regionsof the globe. ~While these theories at
first met with great opposition, they are now universally ac-
cepted.

According to Agassiz, the sheet of ice extended in this
country as far south as South Carolina or Alabama, and was
thick enough to cover all the mountains of the eastern part
of North America with the exception of Mount Washington.
This peak projected, a lone sentinel on that vast waste of
ice, twoor three hundred feet. In the latitude of northern
Massachusetts, he conceives theize to have been between two
and three miles thick ; and it held its direct southerly course
in spite of the mountains and ridges over which it moved, as
is indicated by the direction of the parallel grooves it made,
and the trains of boulders which it left. The boulders were
all torn off, by the advancing ice sheet, from the projecting
rocks over which it moved, and carried or pushed as ‘ bot-
tom drift,” scratching and plowing the surface over which
they passed, and being scratched and polished themselves in
return, till they were finally brought to rest by the melting
of the ice. They were not carried as far south as the ice
sheet extended, seldom beyond the parallel of 40°N. The
native copper of Lake Superior was drifted four or five hun-
dred miles south ; and the pudding stones of Roxbury, Mass.,
were carried as far south as the Island of Penikese.

The tough, elastic, compact clay, called in this country
‘“hard pan” and in Scotland ‘‘till,” is described as the old-
est deposit ofjice agency. It was formed under the great ice
sheet a8 it ground along on the earth’s surface. This was
often plowed and forced forward in a confused mass, was
thickest in the valleys and on thelee side of crags and other
obstructions, and thins out towards the mountain tops, where
it appears only in protected places.

During the existence of this ice sheet over the earth’s sur-
face, geologists tell us there was a great depression of the
crust, which of course resulted in an equally great encroach-
ment of thesea upon the land. Various reasons have been
assigned as the cause of this. Adhémar, and later Croll. at-
tribute it to a displacement of the earth’s center of gravity,
due to an increased weight of ice at the north pole, while at
the sametime there is a diminution of ice at the south pole.
The latter authority estimates that the melting of two miles
of ice from the antartic regions would raise the ocean level
one foot; and the simultaneous abstraction of heat from
the arctic regions would add a mile to the thickness
of the ice at the north pole; and that these results
would so change the earth’s center of gravity as to cause a
submergence of nearly 500 feet in the northern polar regions,
and a gradual diminution of this amount towards the equa-
tor. But, unfortunately for thistheory, the facis show that
the amount of submersion does not diminish with uniform
ity as we recede from the pole, but with much greater rapid-
ity than the theory requires.

Another theory, advanced by Professor Shaler, attributes
this depression to the weight of ice accumulated on the con-
tinents during the glacial period. This theory assumes that
a cap of ice, a mile or morein thickness, would, by its grav-
ity, depress the earth’s crust at least 500 feet from the Great
Lakes to the Arctic Ocean. That this weight would tend to
produce a depression cannot be denied ; but it is hardly pro-
bable that it would be sufficient to produce so great an effect
upon the earth’s crust, which is probably not less than 100
miles thick, and so shaped as to offer a resistance to press-
ure very similar to that of a monstrous arched bridge. It
would seem more natural and reasonable to attribute this de-
pression to the commonly accepted cause of all the elevations
and depressionson the earth’s surface: the contraction of its
crust due to constant cooling.

After the disappearance of the ice sheet, there were local
glaciers which conformed to the larger valleys, like those
now seen in the Alps. They carried down boulders torn from
the rocks along their sides and deposited them, with other
débres, as terminal and lateral moraines,which often dammed
up rivers and formed many of the lakes which now beautify
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our landscapes. Other lakes were formed in the solid rock by
the gougingaction of the boulders frozen into the ice. At
perhaps about thesame time there wasagain an upheaval or
elevation of the land, or, more strictly, successions of eleva-
tions. These caused a rapid drainage, from the land, of the
water previously making up the ice sheet, by which the
drift was stratified end its pebbles assorted and rounded ; hills
and ridges were formed by a deposition of materia® suspend-
ed in the water, just as drifts of various shapes and sizes are
formed by the snow suspended in the air; and the beautiful
terraces which ornament so richly our river valleys were
formed. These elevations were also due to shrinkage of the
earth’s crust, for a depression in one place must necessarily
make an elevation in another.

SALICYLIC ACID.

Disinfectants and antiseptics may be divided into two
classes, those which have a destructive action by the domi-
nant power of their chemical affinities, of which chlorine is
the type, and those which have a preservative action, caus
ing them to prevent decay and putrefaction, of which elass
carbolic acid is the type.

The first class destroy the infectious materials. Chlorine
does so by its great affinity for hydrogen, which breaks
down all hydrogen compounds; while at the same time, if
oxygen is set free, the latter will, by the power of its nascent
condition, finish the work and utterly destroy the compound.
As all organic infectious substances are hydrogen compounds,
the special action upon them of chlorine or its equivalent i3
evident.

Of the second class of disinfectants, preventing the decay
of organic compounds, there are several. Carbolic acid and
its nearly equivalent creosote, chloride of zinc, arsenic, bi-
chloride of mercury, and others are well known. Notwith-
standing that many of them may be used as disinfectants,
they are rather preservatives, protecting as they do the or-
ganic substance against the destructive agency of zymotie
principles, and against the action of fermentation, erema-
causis, or other modes of decay.

Till recently, all the known disinfectants and preserva-
tives had the grave defect of possessing a bad odor or flavor,
or of being poisonous, and sometimes these disadvantages
were combined in one body ; and the discovery of a preserva-
tive and disinfectant having neither taste nor smell when
diluted, and an agreeable odor when concentrated, is of great
importance. Such a sabstance is salicylic acid, and it may
be well, therefore, to give an outline of the history of the
discovery of this compound, which promises to come widely
into use.

The starting point was the study of salicin, a crystalline
bitter substance contained in the leaves and young bark of
willow, poplar, and some other trees. It is simply obtained
by exhausting the bark with boiling water, filtering, con-
centrating by evaporation, and subsequently crystallizing,
when pure white, silky needles are formed, of which analy-
sis has shown the formula to be Cys H;s O1.

When this substance is boiled with a diluted acid, it will
absorb one atom of water and be split up into two other sub-
stances, glucose or grape sugar and a new compound which
has been called saligenin. The chemical action may be sim-
ply represented by the formula:

Cu Hu 01 +Hn O=Cu Hn Oo +C'I Ha 02-

salicin water glucose saligenin

The splitting up of the salicin atom has caused some
chemists to consider salicin as a glucosite of saligenin. The
latter has little bitter taste, if any.

When saligenin, C; Hg Oa, is submitted to the action of
chromate of potash and sulphuric acid (a powerful water-
forming mixture), two atoms of hydrogen are oxydized out
of it and become water, and C; Hg O, becomes C; Hq O,, 8
thin, colorless, and very fragrant oil, heavier than water, but
soluble in it. This has been called salicylol. When sali-
cylol is oxydized by chromic acid, it takes up an atom of
oxygen, and C; Hq O becomes C; Hg Os; this is the salicylic
acid, the subject of our remarks. It crystalizes in prismatic
form, and is very soluble in hot water and alcohol. When
heated, it melts; and by fu:ther heating to distillation, it
gives off carbonic acid and becomes carbolic acid, the same
as is obtained from coal tar, thus:

C-, H; Os—C O,:Cg He 0

salicylic acid carbonic acid carbolic acid
This gave a hint to the chemists investigating this sub
stance, and they tried to obtain it by a shorter route by com-
bining carbolic acid with carbonic acid, and they succeeded.
Carbonic acid gas is simply passed through the liquid car-
bolic acid; but in order to loosen the elements in its atoms,
pieces of sodium are introduced, which, by their affinity for
oxygen, loosen the bands between the C, H, and O, and so
predispose them to a new combination ; so we have
Ce He O + C 0, = C; Hs Os.

carbolic acid carbonic acid salicylic acid

And this close relationship between the two substances gave
rise to a suspicion that the salicylic acid was, in a certain
sense, a deodorized carbolic acid, and would have the anti-
septic properttes of the latter without possessing its intense
tarry flavor and odor, which make it totally unfit for the
preservation of food. This was verified, and it was found
that, when three grains of this salicylic acid are placed in a
pint of fresh milk, it will keep 40 hours longer than with-
out it. Its presence cannot be detected by odor or taste, and
it is claimed that it does not impair the wholesomeness. It
also prevents fermentation, and arrests it when begun, in
cider, beer, wine, sugar solutions, etc.

We repeat that the discovery of a substance of #his class,
the presence of which is not revealed by taste or smell, is of
the utmost practical importance.
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TERRESTRIAL MAGNETISM.

If & magnetized steel needle is suspended by its center of
gravity, or placed upon a point. it will take a determinate
direction towards a point of the horizon which is very nearly
north and south. The force which produces this direction
is called terrestrial magnetism. It is one of the modes of
manifestation of the natural sources of electricity, since mag-
netism itself is only a particular form of electricity. The
magnetic force of our globe is manifested at its surface by
three classes of phenomena, namely, the declination of the
magnetized needle, its inclination, and the intensity with
which the force acts. The declination is the angle that is
formed with the direction of the meridian of the place by
the direction of the magnetized needle placed upon a vertical
pivot. The inclination is the angle that is formed with the
horizon in the magnetic meridian by the direction of a mag-
netized needle sustained by its center of gravity, around
which it is able to turn freely in a vertical plane. These
three elements, deeclination, inclination, and intensity, not
only vary from one place to another, but in the same place
with time. They also manifest irregular and a:cidental va-
riations, designated under the name of disturbances, the
esistence of which is connected with the presence of some
natural phenomena, such, in particular, as that of the aurora
borealis. It is well established that the forces which act
upon the magnetized needle emanate directly from the ter-
restrial globe, and we are naturally led to regard the earth
as a great magnet, and as having one pole situated to the
north of us, attracting the north pole of a needle in that
direction.

If we suspend a magnetic needle by its eenter of gravity,
so that it may move freely either in a vertical or horizontal
plane, the extremity which turns towards the north will in-
cline below the horizon, making at New York an angle with
the horizon of about 72°. Hence we conclude that,if the
earth be a great magnet, giving direction to the needle, its
pole must be situated, noton the north horizon, but almost
vertically beneath us.

If the earth isreally a magnet, the magnetism of soft iron
ought to be decomposed by it, in the same manner as is done
by a bar magnet, and such is the fact. If a bar of soft iron
is held in the direction which a magnetic needle assumes
when freely suspended, its lower end immediately becomes a
north pole, and its upper end a south pole, as is shown by
bringing a small magnetic needle near each end of the bar.
On inverting the bar, it will be found that its poles have im-
mediately changed, the lower end being again a north pole,
and the upper one a south pole. If the bar isheld horizontally,
poiuting east and west, no such effect takes place.

A similar but slightly diminished effect is produced on a
bar of iron suspended in vertical position; and iron rods
which have remained long in a vertical position frequently
acquire permanent magnetism.

When a bar of iron is rendered magnetic by the influence
of terrestrial magnetism, a stroke of a hammer will some-
times fix the magnetism, and the poles will not be reversed
when the bar is inverted. But if several blows with the
hammer be struck when in the inverted position, its mag-
netism may be destroyed or its poles be reversed.

The action exerted by the earth upon a magnetic needle is
simply to give direction to the needle,for the weight of a needle
is not increased by its magnetism. Hence it is concluded
that the attraction of the earth for one pole of the needle
is exactly equal to its repulsion for the other. If a mag-
netic needle be placed upon a cork floating on water, it will
soon adjust itself to the magnetic meridian; but it has no
tendency to travel either toward the north or south.

Although a magnetic needle, when fully suspended, gen:
erally points nearly north and south, it is found in almost
all parts of the world that the north pole of the needle de-
viates a few degrees from the astronomical meridian. This
deviation is called the magnetic declination. The declina-
tion is said to be east or west, according as the north pole
of the needle deviates to the east or west of the true meridian.
The declination of the needle is very different at different
places on the earth’s surface. There are places where the
declination is 10°, 20°, 30°, and even 90° west; and there are
places where the declination is asmuch to the east. At most
placeson the earth’s surface, the dipping needle will not rest
in a horizontal line, one pole pointing downwards and the
other upward. This dip varies at different places from 0°
to 9C°, and observations to determine its amount have been
made in almost every part of the world. In order to repre-
sent all these observations conveniently upon a chart, a line
is drawn connecting all those places where the dip is the
same. A line connecting all those places where the needle
rests horizontally is called the magnetic equator. This line
exhibits numerous sinuosities in its course around the globe,
but does not depart much from a great circle. It crosses the
terrestrial equator near the western coast of Africa, attains
its greatest southern latitude in South America, where it is
15° south of the geographical equator, crosses the equator
again near the meridian of New Zealand, and attains a north
latitude of 12° near the southern part of Hindostan.

As we travel northward from the magnetic equator, the
north end of the needle inclines downward. and the dip con-
tinually increases at the rate of about 1° for1° of latitude,
until we reach the north magnetic pole, where the needle
stands vertically, in latitude 70“ 5’ N., longitude 96° 45 W.

As we travel southward from the magnetic equator, the
south end of the needle inclines downward, and this dip con-
tinually increases until we reach the south magneticpole.

That terrestrial magnetism is not produced, in any im-
portant degree. by magnetic forces external to the earth is
probable, because, if there were an external cause for mag-
netism, it is scarcely conceivable that some large part of it

—

would not actin planes parallel to the geographical equator :
and if so, its effects at any one place would undergo very
great ohanges in the earth’'s diurnal revolution, every part
of the earth being presented, in the course of the day, in
different aspects toward forces so acting. Now the fact is
that the diurnal changes are very small, onlyabout 51— part
of the whole horizontal force. It would seem certain there-
fore that external bodies or spaces do not produce any sensi-
ble part of the magnetism in the planes to which the earth’s
axis is normal.

That terrestrial magnetism does not reside, in any impor-
portant degree, In the earth’s surface, is probable,because of
the non-magnetic property of the materials of which the
earth’s surface is composed, and upon the general absence of
any perceptible change in magnetism depending on the
change of soil.

Humboldt adopted the idea that the principal phenomena
of terrestrial magnetism could be explained by the action
of a powerful magnet, of limited dimensions, near the
center of tae earth; but it was found that the theory upon
which this idea depended, though well representing the
broad facts of terrestrial magnetism, failed in accuracy when
applied to many special cases.

Hansteen suggested the theory of two large magnets
within the earth, but this failed to meet the facts of ob-
servation.

Gauss attempted to explain the cause of terrestrial mag-
netism by supposing that magnets are distributed irregularly
through the earth, and the results of observations generally
accord with the necessities of his theory.

Regarding the earth as a heterogeneous compound of dif-
ferent substances,which may possess in some degree the pro-
perties of different metals, and conceiving (as is the opinion
of many physicists) that thers is in the interior a great store
of caloric, which may heat the points of contact, some of
them steadily and some by occasional bursts of flame, it
seems within the range of possibility that such a combina-
tion, of heat with dissimilar substances, may be the cause
of terrestrial magnetism. But there is no avidence of this
beyond mere conjecture. It is worthy of remark that the
isothermal lines on the earth’s surface bear a striking resem-
blance to the lines of equal magnetic intensity. On the
whole, we must express the opinion that the general cause
of the earth’'s magnetism still remains one of the mysteries
of cosmical physics.

A YEAR'S EXPERIENCE IN BOILER INSPECTION.

Last year there were upwards a hundred boiler explosions
in the United States and Canada of a nature sufficiently se-
rious to be reported in the newspapers. By these explosions
188 persons were killed and about 200 wounded.

By many, such unhappy occurrences, or the mest of them,
are regarded as pure acoidents, mysterious, unaccountable,
and therefore unavoidable. The managers of the Hartford
Boiler Inspection and Insurance Company say: No. While it
is not always possible to point out the particular cause of a
particular explosion, for lack of knowledge in the premises,
boiler explosions as general phenomena are not mysterious,
and not unaccountable. It is neither wise nor safe to assume
occult causes for such effects when known cenditions are
at least apparently suficient. Unforeseen and unforeseeable
oocurrences will arise, the most careful of engineers is liable
to make mistakes and oversights; yet they hold that, with
proper construction, intelligent management, and frequent
thorough inspection, the frequency of explosions can be im-
mensely diminished, possibly, in time, prevented altogether.
At any rate, given these conditions, they are willing to as-
sume the risk of an explosion in any ease at a low figure.

Their experience certainly gives the opinion of these gen-
tlemen very great weight. During the past year they have
ocollected throngh their inspectors the results of upwards of
twenty-nine thousand boiler inspections (more than a third of
the number being thorough internal and external examina-
tions),under a wide range of conditions of structure, age, use,
ete. One result of these inspections was the direct condemna-
tion of one hundred and sixty-three boilers as unfit for use,the
majority of them worn out beyond repair. The distribution
of the defects is exhibited in the following classification, the
second term of each couplet denoting dangerous defects, or
those in which the liability to accident was so great that a
guaranteed certificate could not be issued until the defect
was corrected :

Furnaces out of shape 602—108 dangerous; fractured
plates 1,127—564; burned plates 867—302: blistered plates
2,368—374; deposits, incrustation, and scale 4,816—645;
external corrosion 937—250; internal corrosion and groov-
ing 642—268; water gages defective 548—100; defective
blow-out 267—79; safety valves overloaded and defective
343—140; pressure gages defective 1,809--315; without
gages 714—26; deficiency of water 78—26; broken braces
and stays, and insufficient bracing 685—289. Thus the com-
pany’s inspectors discovered upwards of three thousand dan-
gerous defects in the boilers uunder their care, and about five
times as many as that would no doubt have become dangerous
if neglected. The saving in life and property effected by
the timely discovery and removal of these germs of destruc-
tion is simply incalculable. )

It might be expected that the experience gained in a pri-
vate undertaking of this sort would be carefully withheld
from the public for personal profit. It is not so in this case.
The President’s annual report, from which our statistics
have been taken, gives some twenty large pages to the dis-
cussion of the causes of the different kinds of defects, with
suggestions for their prevention and cumre. Practical engi-
neers can judge the value of observations based upon such
an extensive range of experience.
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Particular attention is given to the causes of sedimentary
deposits, incrustation, and scale, and means for removing
them, and considerable space is devoted to the action of sol-
vents. Potato:s are mentioned as having good results, in
some instances, as a preventive. Crude petroleum has been
used in many cases with uniformly good results. It is not
recommended for general and indiscriminate use, for it may
do harm. Catechu, nutgalls, oak, hemlock, and other as-
tringents containing tannic acid have also been found of ser-
vice 1n removing scale where carbonates are present. They
fail, however, with sulphate of lime, and tannic acid is fur-
ther objectionable in that it isliable to attack the iron of the
boiler, though less so than acetic acid. One of the most
successfulsolvents used is carbonate of soda, incrustations
of both sulphate and carbonate of lime yielding to it. It
should be used in quantities varying from one to two pounds
a day. Mixed with catechu, in about the proportion of one
part catechu to two parts of soda, the action of this solvent
hasbeen particularly happy. Stress is laid upon the necessi-
ty of the frequent thorough cleaning of boilers where sol-
vents are used. ‘‘If the condition of the boiler is particular-
ly bad, blow out the boiler once a week and remove all por-
tions of scale which have been detached.” Generally, sol-
vents should be used under special advice adapted tv thelocal
conditions.

In the discussion of the cause of internal corrosion, we
find the suggestion chat it may be due to galvanic action ex-
cited in the presence of acids in the water by chemical dif-
ferences in the iron of the different plates. ‘It is well
known that iron ore, even from the same mine, is not always
chemically the same; certain impurities will be found in
some places which do not exist in others. And in the man-
ufacture of boiler iron, there is no doubt but that the sheets
are chemically slightly different: hence when the boiler is
constructed, the presence of acids in the water may excite
galvanic action. This would account for the different man-
ner in which boilers are affected. Some are attacked at the
front end, while others will be attacked at the back end, and
in other cases the rivet heads will be attacked. ’

““If it is found that the feed water is from a source that is
contaminated, it should be changed at once. Ponds and
streams on which cotton and woolen manufactories are loca-
ted are apt to be very impure from the quantities of refuse
and spent dies emptied into them. These generally are bad
sources from which to take the feed water of boilers unless
it can be brought in pipes from above the factories.”

The comments on the bursting of experimental boilers for
the discovery of the causes of boiler explosion are severely
skeptical. ‘‘I would not disparage experiments intelligently
made,” the President remarks. ¢ The experiments of the
Franklin Institute made years ago are valuable to-day; and
those made by the late Sir William Fairbairn have laid
steam users under great obligations. Later experiments on
the strength of materials have decided important questions
about which there was much controversy; but to suppose
that the cause of boiler explosions, as they occur in different
parts of the country, where the boilers are indifferently cared
for—fed with bad water and having few or no reliable at-
tachments—is to be definitely settled by bursting experimen-
tal boilers, surrounded with none of the conditions to which
boilers aresubjected in daily use, is investing such experi-
ments with an importance worthy the unbroken silence per-
vading the councils of the commission appointed by govern-
ment to expend $100,000 in gaining information bearing on
this subject.”

AN ENORMOUS PEACH CROP,

The estimates of the coming peacb crop all point to the
same being of remarkable magnitude, the aggregate number
of baskets being fixed at from eight to ten millions from
the Maryland and Delaware peninsula alone. Strenuous efforts
are being made to find markets for the yield, and a degree
of enterprise is manifesting itself among the fruit growers
which can hardly fail to win merited remuneration. A spe-
cial train will be dispatched daily over the Baltimore and
Ohio railroad to carry supplies to the cities of the West;
1,150 cars have been chartered to transport the fruit to New
York and other eastern cities, and it is stated that the Ameri-
can Steamship Company of Philadelphia are fitting up huge
rvefrigerators in their vessels, so that from 25,000 to 30,000
baskets may be carried to Liverpool at each trip.

The necessity of transporting so large a quantity of per-
ishable freight in warm weather,quickly,seems to us to offer
a good opportunity of practically testing the preservative
properties of compressed air. On anotherpage will be found
a full description of M. Bert’s important discovery. Itisa
very easy matter to render a portion of a car airtight, and to
force in air by a simple hand pump until a pressure of three
or four atmospheresis reached. Thiscould without difficulty
be maintained over a long trip; and if the effect stated by
M. Bert—namely, complete preservation of the material—is
obtained, an enormous saving in the cost of ice and in labor
may at once bemade. We should be glad to learn of the
results if any one should adopt these suggestions.

Back Numbers for the Current Year.

‘We would state, in answer to numerous inquiries whether
all the numbers of the SCIENTIFIC AMERICAN can be had
for the year 1875, that they can be furnished from January
to the present time, in sheets, or in volumes of 416 pages,
bound, up to July 1. The price for the bound volume is $3;
in sheets, from January to July, by mail, $1.60. New sub-
scribers can have all the back numbers if they wish. But,
unless requested otherwise, all subscriptions will be com-

menced at time of receiving the order.
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THE PODOMETER.

The annexed engravings show a simple little instrument,
sold in many of our New York stores, which, now that pe-
destrianism is 8o much in vogue, proves the handiest means
attainable for measuring distances walked over. The podo-
meter is no bigger than an ordinary watch, is carried in the
vest pocket, and is said to indicate distances with as small a
margin of error as flve per cent.

The shape is apparent from the illustrations. One side
serves as a dial having a single hand, the other may be cov-

ered with metal, or, if desired, with glass, to allow the in-
spection of the interior mechanism. The latter
consists of a heavy counterweight, B, secured at
the extremity of a lever which oscillates about
an axis at A. Vis a screw which limits theam-
plitude of the oscillations, while a small spring
acting against the counterweight maintains this
last in the position represented in the engraving.
A simple counting device, not shown, registers
the oscillations of the lever and moves the poin-
ter around the dial.

It is clear that, if the instrument be quickly
moved from down up, the inertia of the counter-
weight overcoming the pressure of the spring,
the counterweight will remain down, and the
screw, V, will strike the lever. When the in-
strument returns to its former position, the re-
verse operation will take place, so that the na-
tural movement of the body in walking will, for
every step, cause an oscillation of the counter-
weight, B, and consequently the advance of the
pointer on the dial one degree.

The operator should make preliminary expe-
riments with the instrument between points, the
distance of which apart is accurately known.
These will give co-efficients with which to mul-
tiply (according to the nature and inclination of the road tra-
veled over) the number of steps, to obtain the distance in
yards or feet.

A POWERFUL CRANE.

There has recently been erected at Woolwich Arsenal, En-
gland, a crane capable of lifting and handling a weight of
85 tuns through a hight of 60 feet. It is intended for lifting
the heavy ordnance now constructed at Woolwich, and 80
tuns is considered to bea safe load for it. We publish here-
with an engraving of the machine, which has a rake of 47
feet 6 inches from the center of the pivot to the center of
the swivel block.

The stipulated speed of lifting the extreme load of 85 tuns
is fixed at 4 feet per minute, &
second speed being provided
of about 7 feet per minute
for loads up tobut not exceed-
ing 40 tuns, and a third speed
of about 40 feet per minute
for raising the unloaded swi-
vel block for any necessary
purpose. An auxiliary chain
is to be provided, having 3
feet less rake thanthe main
block, this being intended for
the purpose of lifting loads
up to 8 tuns at the rate of
about 25 feet per minute. The
details of arrangement are
shown in the engraving. The
speed of turning the craneon
its axis is provided to be at
the rate of five minutes for
the accomplishment of a single
complete revolution. These,
of course, it is needless to say,
are only estimates of the ac-
tual working capabilities of
the crane now under consider-
ation.

The jib is of wrought iron,
55 feet long, and is attached
at the bottom to a platform
compased of wrought iron gir-
ders mounted upon four pairs
of cast iron rollers, which run
along the sweep plate or roll-
er path, Two of the pairs
have a cogged wheel inside,
worked by the hydraulic gear,
for revolving the crane within
the circle of the roller path ;the other rollers are plain. Each
pair of rollers is carried in a cast iron roller box, provided
with gun metal bearings for the axles to work in. The roller
path is of cast iron, and the central pivot or bed, for the crane
to work on, of the same material. The latter will be bushed
with a gun metal socket for the central pin of the crane,and
it will be connected with the cast iron summit length of the
7 feet screw pile by four wrought iron bolts each 3 inchesin
diameter. The central pin is of wrought iron, and about 133
inches in diameter. It connects the crane to the center pivot
or bed. The platform girders are to be floored on the top
with timber, to which, and direct to the girders themselves,
the bed plate of the hydraulic engine for winding the chains
and revolving the crane will be bolted. The stays for the
jib are of wrought iron, and are supported from the jib by
other cross stays, as shown in the engraving. The main
stays areof cast iron, and trussed together by diagonal stays
of the ordinary character. A wrought iron platform, lightly
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for facilitating the means of access to jib-end sheaves, A
wrought iron ballast box, capable of holding about 100 tuns
of gravel or slag ballast, is to be attached to the platform
girders at the back of the crane, for the purpose of counter-
weighting the full weight of the load. This counterweight,
together with the natural stiffness of the crane, will, it isan-
ticipated, be sufficient to overcome the resistance of a far
heavier load than 85 tuns, the greatest test to which it is in-
tended ever to submit it.

The hydraulic engine, for lifting and revolving, will have

THE PODOMETER, OR WALKING DISTANCE IRDICATOR.

three cast iron oscillating cylinders, with cast iron plungers,
and will be provided with valves, working gear, and revers-
ing apparatus of the ordinary description. All the shafts for
the spur and bevel gearing, for communicating the powar of
the hydraulic engine to the lifting drums, and to the front
rollers for turniog the crane, will be provided throughout of
wrought iron, and will have gun metal bearings to work in,
Wrought iron cupped drums of large and small sizes are pro-
vided for the large and small liftiog chains respectively, and
a separate brake and pawl wheel is connecied to each se-
veral drum.

The multiplying power of the main lifting block is to be
four to one, and the lifting chain for this block to be 14
inches in diameter, or 4} inches chain. The auxiliary power

e ————————————
| constructed, is to be suspended at the extremity of the jib,
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The island had a population of 25,000 people, and was one of
the most fertile of the group, producing hemp, sugar, and
tobacco of the finest qualities. The base of the mountain
has extended so as to cover the entire site of the town of
Catarman, which once contained 14,000 inhabitants, but now
is a mass of ruins. But a few hundred people remain upon
the island, and the fields and groves are choked with new
jungle or destroyed by the sulphurous exhalations of the
volcano.

Steel Bronze.

No small degreeof attention has beenattracted
throughout military and scientific circles in Eu.
rope toward a metal lately used for artillery by
General Uchatius, Director General of the Im-
perial Arsenal at Vienna, and prepared by a
process invented by that officer. The name
‘¢ gteel bronze,” or ‘‘ bronze steel,” which has
been given to the material, is somewhat calcu.
lated to mislead, sinceno steel whatever enters
into the composition; and it would appear that
the word is used mainly as a synonym for hard-
ness, The metal itself is nothing more than
the ordinary bronze, commonly known as gun
metal; and to the treatment to which it is sub-
jected it owes its remarkable resisting qualities.

The principal objections to the use of bronze
for cannon, as given in standard works on gun-
nery, are that the work done, in stre.ching
to the elastic limit and to the point of fracture,
is less for bronze than for low steel and for
wrought iron of maximum ductility; and fur-
ther, to this defect is added the costliness of
bronze, its softness, its injury by heat, and ra-
pid wear and compression. Again. guns cast of
bronze, evenfrom the same mass of metal, have
exhibited diversities for which no satisfactory cause could
be assigned. All of these disadvantages obviously aggra-
vate each other, and, when taken in connection with rifling
and excessive pressures, have been deemed eonclusive evi-
dence as to the unfitness of the material tv meet the condi-
tions of great-st effect.

General Uchatius’ plan is based on the well known princi-
ple that, after a certain degree of compression, malleable me-
tals assume their closest and most condensed states. This
compression he applies to the interior of the bore, since in
bronze guns, under the strain of repeated firing, this portion
enlarges without any corresponding alteration of the exte-
rior of the piece. The gun is castin the usual manner, hol-
low, and with the bore of a somewhat less diameter than it
is intended ultimately to be.
Thirteen punches, each a bolt
of steel, having rounded edges
and mounted on the end of a
bar of the same metal, are
forced through by hydraulic
pressure, each punch being
slightly largerin diameter than
the preceding one. By this
means the bore is gradually
enlarged, and at the same
time the metal subjected to a
frictionand compression which
results in causing it to become
extremely hard, and of a na-
ture well suited for the subse-
quent rifling.

We learn from a well known
cannon manufacturer, to whom
we are indebted for the fore-
going information, that twen-
ty guns thus prepared have
been tested in Austria during
the past two years. The re-
sults obtained have been such
that the Austrian Government
is now constructing two hun-
dred batteries, or twelve hun-
dred guns, at the rate of six
batteries a week. A single
gun of steel bronze has with-
stood 3,000 rounds without
any perceptible deterioration,
and others, even after being
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subjected to the severest tests,

is to be direct without any multiplying power, and the lift-
ing chain for its block is to be 1 inch in diameter, or 3 inches
chain, Both the main and the auxiliary lifting chains are
to be tested to an endurance of 10 per cent over and above
the ordinary Admiralty proof.

The Youngest Voleano.

A new voleano was born on the 1st of May, 1871, and at
the present time has attained the hight of 1,950 feet. It was
recently discovered by the Challenger, in the course of her
voyage in the China seas, on the smallisland of Camiquin,
near the coast of Mindanao. For some months previous to
the formation, violent earthquakes occurred throughout the
islands. These ceased after the first eruption, which gave
vent to the imprisoned forces. At the end of four months,
the mountain had risen 400 feet and had increased to about
a third of a mile in diameter.

The new comer appears to have worked sad desolation.
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ENGLAND.

i —shells burst in their bores—
appeared to lose nothing in
point of accuracy of fire. In

estimating the relative cost of steel bronze guns with those
of other metals, the value of the bronze for remelting, after
the gun has become worn out, must be taken into considera.
tion. This done, the first cost of the steel bronze cannou is
placed at less than halfthat of a Krupp steel piece, and very
much below that of a Whitworth compressed steel gun,
which, at a rough estimate, is about twenty per cent more
expensive than Krupp’s.

There is another important advantage in bronze guns, es-
pecially if they are breech-loaders of complicated construc-
tion, as compared with steel weapons of similar character,
and that is their non requirement of attention during periods
of non-usage. Not being subject to deterioration from rust
they need little protection, and thus the cost of such care,
necessarily considerable in a large armament, is greatly re
duced.

THE price of artificial aliaarin has fallen about 35 per cent
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WICKER COFFINS,

A new use has been developed for the British Duke, a
use upon which we are fain to congratulate the Britishinven-
tor. From his prominent position as an integral portion of
the noble and conservative element of the political system
of England, the Duke of Sutherland now soars to a loftier
hight, and takes rank with the daily journals, and the big
hand bills, and the banners carried by small boys as a valua-
ble advertising medium. He recently invited the nobility
and gentry of London, to a garden party, not to regale them
with the festivities peculiar to such gatherings,but to secure
their attention to an improved system of wicker work coffins
devised by Mr. Seymour Haden, an illustration

ing forth sheets of flame, it falls into a huge ladle, where it
is weighed, and then continues its downward rush between
the banks of sand in the gutter, around the bends of the
same.and finally tumbles,a miniature cataract, into the mouth
of the converter. Over six tuns soon lie bubbling and seeth-
ing on the deep side of the inclined vessel. Then a sullen
roar and a shower of flame and sparks issuing from the open
mouth of the latter announces that the blast is turned on,
passing, however, only over the surface of the metal. The
monster had eaten his fiery meal, but digestion had not yet
begun ; slowly, however, the huge caldron is turned upright,
and then the turrent of flame, augmented, pours into the ad-

ton and then led from that point to an overflow pipe, so that
in one case the piston is raised, and in the other it is allowed
to descend. The sensitiveness of the immense crane, with
its load, to the merest motion of the valve, and its celerity
and certainty of action, are remarkable. From the same
platform the converters are manipulated by similar means,
water being conducted to sunken cylinders, the pistons of
which carry racks, which engage with pinions on the trun-
nions of the vessels. The blast,which is controlled also from
the same point, is supplied at a pressure of 25 pounds to the
inch by two horizontal blowing engines, the air cylinders of

which are 54 inches in diameter.
The flame from the converter has been grow-

of which is given herewith. During two days,
everybody accepted His Grace’s invitation
with alacrity, for everybody does not often get
invited toa ducal residence. Everybody read
a neatly worded circular, setting forth the va-
ried advantages of the invention, poked in his
hand on passing thedoor, and then everybody,
after entering the aristocratic precincts of Staf-
ford House, was permitted to moralize ad [b.
over a heap of oblong baskets displayed upon
the grass.

We do not question for an instant that it is
most laudable for the nobility of England to
encourage the progress of invention. In so do-
ing they simply follow the example of the rich
and enlightened the world over; but it strikes
us as extremely ridiculous that a device which
in itself possesses but the merest shadow of
novelty,and certainly involvesno new discovery
or principle, should thus be brought into a
notoriety through the medium of ducal adver-
tising, which on its merits it could not attain.
Even Punch makes a little quiet fun out of the
affair by putting the question of ‘° Ah—have
you seen the coffins yet?’ in the mouth of an
inane youth who at a party finds himself at a

ing in intensity and size, until now dazzling in
its brilliancy. = The blower is watching it
carefully. Suddenly it decreases in length,
and becomes reddish, and at that instant the
blast is stopped, for the decarbonization is
complete. Then the caldron slowly turns on its
side, and presently another stream of molten
metal comes leaping down the gutter and into
the open mouth. Thisis ti: spiegeleisen,
which has meanwhile been measured and
melted. It mixes at once with the liquid
mass in the vessel. Now the mouth of the
latter is turned still lower until it vomits
forth a dazzling, blinding jet of liquid steel,
into the enormous ladle which the crane has
swung into position.

‘While the above has been in progress the
workmen have been busily preparing the
molds. Six onetun ingotsareto be cast from
the contents of the ladle. Each ingot will
make three rails. The molds are of iron of the
form, and arranged in a nest, as shown in the
engraving, Fig. 1. Thelower portion, A, con
sists of a deep platform lined with fire clay
and having channels radiating from the center.

loss for something to say to his fair companion.

So far as basket burials per se are concerned,
we fail to see any advantage in a basket packed with moss
over a deal box with a few holes bored in it, such coffins as
thousands of soldiers were buried in during our war or
which now are frequently employed to contain the remains
of the unfortunates inhumed in the Potter’s Field. A simple
perforated chest of some thin non-resinous wood, or, better
still,of stout pasteboard uns‘zed, would take very little if any
longer than a willow basket to decompose, and certainly
would be cheaper.

CASTING STEEL IN ONE TUN INGOTS.

In an article on the progress of our steel industry, which
recently appeared in these columns, we took occasion more
especially to allude to the advance made in New York Siate
since the exploitation of the Crown Point mine near Lake
Champlain. Large quantities of the ore from this deposit,
smelted into pig iron, together with iron from other locali-
ties, notably Port Henry, Fort Edward, and from the Lake
Superior region, aggregating some 100,000 tuns per year, we
stated, were shipped to the immense works of the Albany and
Rensselaer Iron and Steel Company, in Troy, N. Y., where,
by the Bessemer process, the metal is converted into steel,
the major portion of which is rolled intorails, The finished
material is sold at a price considerably below that of the
steel produced by English makers imported
hither, but nevertheless it yields to its ma-
nufacturers a fair profit. The process of
making this steel, which is cast in ingots
weighing over a tun each, is exceedingly
interesting, both from the improved and
novel mechanism employed, and from the
scale of magnitude ou which the various
operatiopns are conducted. A recent visit to
the establishment above named afforded us
an opportunity to witness the latter, and to
gather the facts upon which the following
description is based :

Three great cupola furnaces at the Alba-
ny and Rensselaer Works receive the mass-
esof pig. Into each of the three fiery ca-
verns fifteen tuns of material are thrown;
and in the course of three quarters of an
hour, five and a balf tuns from each will
be melted. For eighteen hours the furna-
ces are kept in blast. Near by are two re-
verberatory furnaces in which the spiegel-
eisen is prepared, ready to be added at the
proper time. Leading from the outlets of
these, as well as from those of the cupolas,
are gutters which convey the liquid metal
to the two converters, which are suspended
side by side on the massive framework.
One of the great vessels, as we enter the
building, is swung over on its side with its
bent neck just under the gutter; the other
is slightly inclined, and workmen are busi-
ly putting in new tweers (cylindrical pieces
of fire brick perforated with numerous
holes and inserted in the bottom, the orifices
serving as air passages), and luting about
the bottom plate with a paste made of

quartz, sand, and clay.
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jacent chimney. The twenty minutes or thereabouts occu-
pied in the process, we devote to examining the surround-
ings.

At one end of the immense building is a platform on which
is an assemblage of wheels and levers, managed by two or
three men, one of whom we
areinformed is the ‘““blower,”
the important person upon
whom the success of the pro-
cess depends, for his busi-
ness it is to watch the flame
from the converter and to
determine when the blast
shall be stopped. Just in
front of the two caldrons is
a huge crane carrying aladle.
Four other cranes, from the
arms of which heavy hooks
are suspended, are also located in the building. Each crane
consists of an arm on which is a traveling carriage, attached
to a vertical shaft some ten inches in diameter, which forms
{ the piston of a large cylinder at the base. Into the various
| cylinders water is foroed by two hydraulic pumps ata pres-

| sure of some 350 lbs. to the square inch, and is governed

I'zy 2

MOLDS FOR CASTING STEEL.—Fig. 1

Some one shoutsa warning, and we step aside to avoid | by valves controlled from the platform mentioned at the be- | Park some 200 fest above the Schuylkill. The summit of
the heat of a stream of molten metal which comes pouring | ginning of this paragraph. The interior of the valve used |the edifice will be about 100 feet above the highest spige of
down the gutter from nne of the cupolas, Hissing and shoot- | is 50 constructed that the watermay be sent under the pis- [ the Centennial buildings, over which and the city of Phila
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B is a tube of iron placed over the central
opening. Into this the steel is allowed to
flow, so that it enters the grooves in the plat-
form and then, escaping through the apertures, risesin the
molds disposed above the latter. The tube, B, retains the
cinder, and is therefore made somewhat higher than the
molds.

As soon as sufficient time has elapsed for cooling, the
molds are lifted by a crane, leaving the ingots of steel stand-
ing upon the platform. These, still red hot, are at once
raised, deposited on a car, and transported to the heating
furnaces. Each furnace contains four ingots,which are thus
brought toa yellow heat. i

The rolls are some 34 inches between centers and are
driven by the main engine. Each ingot passes through
twenty-one times. The table upon which the work is con-
ducted to the rolls consist of a number of cylinders rotated
by suitable gearing driven by a separate small engine, A
piece laid upou these cylinders is quickly moved forward.
This tableis adjustable vertically, and may be raised up or
lowered to present theingot according to the adjustment and
position of the rolls. Between the cylinders and moving
longitudinally are a number of fingers arranged as shown in
Fig. 2. Theseare actuated by water power, and serve to turn
the ingot over as it is drawn to and fro. A similar combina-
tion of mechanism is located on the opposite side of the rolls.

It will be observed that there is no hammering, to the ab-
sence of which the homogeneous nature of
the steel,and also its uniform quality, may
be ascribed. The ingot on entering is
some thirteen inches square; on emerging
from the rolls after one minute and thirty
seconds drawing, it is reduced to about six
inches. This entire work,formerly involv-
ing the labor of eighteen men, is now con-
ducted with ease by a man and two boys.
Progress of the Centennial.

The exhibitionbuildings of the Centen-
nial Exposition are now rapidly progress-
ing; and if the funds requisite for the pur-
pose be forthcoming, they will be com-
pleted by the first of next January. The
granite work of Machinery Hall is nearly
finished, and the roofs are being tinned.
The plastering and laying of the floors will
shortly be begun. The eastern and west-
ern wings of the main edifice are completed,
and the entire structure,it is expected, will
be up by the 1st of October. The glazing
of Horticultural Hall is well under way,
and nearly all the flooring is laid. Agri-
cultural Hall will be begun as'soon as the
machinery building is finished. Laborers
are now engaged in grading the grounds
and digging out the declivity between the
United States building and Machinery ilall
in order to form a bed, some four acres in
extent, for an artificial lake.

The wrought iron observatory to be
erected by a Boston company (it is a pity
we could not have had Clarke, Reeves, and
Co.’s one thousand foot tower) is slowly
rising. This will be 170 feet in hight and
is located at Belmont, a point in Fairmount
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delphia and surrounding country, it will afford a fine view*
The foundation of the tower is Conshohocken stone, laid in
cement and dressed with granite. On the bed plate are fast-
ened ten columns, each seven feet high, and supporting a
huge iron ring eight feet in diameter inside and weighing a
tun and a half. To this ring the main central shaft is
riveted. The top of the tower will be reached by an annu-
lar car encircling the shaft and moved upward from the base
on the outside of the latter. The car will be made of iron
and glass, and be hoisted by a 40 horse power engine. Oat-
side the shaft there will be a truss work of wrought iron.
The space at the top of the tower will be capable of accom-
modating 125 persons. About the base of the structure, an
ornamental building is to be erected and used for reception
rooms, offices, etc.

A separate building is to be erected for the exhibition of
the contributions from the Executive Department of the
United States government. The main structure will cover
100,000 square feet, in addition to which will be erected a
side building containg 20,000 square feet for a field hospi-
tal, the whole covering an area of nearly three acres. The
different departments will have especial sections allowed to
them. The State Department will exhibit old letters and
curious documents from its archives. The Interior Depart-
ment will show the operation of the Patent Office, and the
mode of takingthe census,and will probably explain how the
Indians are (not) taken care of. The War Department will
contribute old and new war munitions, etc., also the United
States Cadet Corps, who will encamp for a month or two in
Fairmount Park. The Quartermaster’s Bureau will furnish
specimens of army equipments for transportation, hospital
service, etc., and the Subsistence Bureau,specimens of rations
and modes of cooking. The Navy Department will contribute
the Constitution,or rather a reproduction of the once famous
old Ironsides, as the now thoroughly rebuilt vessel does not
contain a vestige of the original craft except some wood
about the keelson and one of the topsail sheet bits: together
with models of various other articles incident to marine
warfare. A field hospital after the most approved plan of
construction will be erected. Probably one of the most in-
teresting collections contributed by the government will be
that of the Smithsonian Institute.

Professor Baird, in connection with this department, will
give an exhibition of the propagation of fish of many kinds.
An arrangement has been made by which a stream of run-
ning water will be introduced,and the method will be shown
of hatching the fish from the egg, and statistics will be fur.
nished stating the increase of the fish of the United States
by this means, and other facts which may be thought of in-
terest in this connection. Proper means will be taken by
the Smithsonian Institute to represent the leading features
of the Indian races. Their habitations, manners, and cus-
toms will be represented by delegations from the different
tribes. They will also exhibit a large collection of specimens
of prehistoric remains, comprising stone, iron and copper
implements and pottery, dug from the mound hills, the
relics of the mound builders, who are supposed to have oc«
cupied this continent before the Indians. A complete collec-
tion of all the minerals of the United States, prepared under
the superintendence of Professor Blake, will not be among
the least of these valuable collections. In addition to all
these and many others, there will be a zodlogical collection,
the material for which is now being collected from all sec-
tions of the country.

Ground has been broken for laying the foundation of the
English buildings. There will be two separate structures,
each two storieshigh. The larger one, 90x60 feet, will be used
for offices of the (tanadian and other colonial exhibitors. The
other, 6020 feet, will be used as residence sfor attendants re-
quired in conuection with the British display. The buildings
are to be constructed of brick and timber. The architecture
will be in the old Eoglish style, and the roof will be tiled.

The Japanese commissioners are also preparing to erect
buildings after their own style of architecture, and structures
will shortly be commence ! for Sweden and Morocco.

The questions as regards .itiiv on contributed goods from
foreign countries, and also rela.ve to the same being liable
to seizure for possible debts of tle {‘entennial commission,
have been definitely settled. The Secr+'ary of the Treasury
has decided that New York, Boston, Fu: tland, Burlington,
Suspension Bridge, Detroit, Port ITuron, Chic.:g>, Baltimore,
Philadelphia, Norfolk, New Orleans, and San Francisco
constitute ports of entry at which goods intendel for the
exposition will be admitted frec of duty. All articles pro-
perly marked be will forwarded withou! examination from
the port of arrival to Philadelphia, there to Le delivered to
the collector of that port. Articles entered at the exhibition
may at any time be withdrawn for sale on payment of the
duties. The Attorney (teneral of the U'nited States and the
Attorney General of Pennsylvania have both given the opin-
ion that goods deposited and placed on exhibition are free
from seizure, and are rot liable for the debts of the person or
corporation thus receiving them.

From the advaucad sta'c of the buildings, if from no other
indication, the reader may ¢ nclude that the time for preparing
goodsis growing very brief. Several foreign nations have
already refused to receive fuither applications, while the
present intention is to close the door to further applications
in the American department on S:ptember 1 next, since there
are already on file requests for considerably more floor room
than the area set apart. There is a sifting process to take
place, however, by which probably a large number of useless
and discreditable entries will be thrown out, so that oppor-
tunity may then begiven for a few eleventh hour applicants
to gef their goods in. Those proposing to exhibit should
lose no time in filing their applications at once.

Gorvespondence.

Remarkable Electric Phenomenon,
To the Editor of the Scientific Americar:

An electric phenomenon has recently been observed, which
I am unable to account for, and I would be grateful if you
will help me to an understanding of it.

A house, built of limestone, stands upon a solid bed of the
same material. WWater is brought to it from a spring on the
side of a neighboring hill, across an intervening valley, and
poured into a tank on the third floor. An overflow pipe leads
from the tank to the barn. The pipe that supplies the kitch-
en leads from near the bottom of the tank, and is connected
to the range and boiler in the usual manner, as shown in the
accompanying engraving, All the pipes are in contact with
the wall, and are quite near each other. The hot and cold
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water pipes are connected at the boiler, and also between the
cocka; but of course the pipe i plugged at this point with
solder, as usual. During every thunderstorm of any 1mnag.
nitude, frequent and vielent electrical discharges are noticed
passing from one pipe to the other, at the points marked 8
8. The plpes are all iron, except at the connections to boil-
er and cocks, where lead is used. I would ascribe the ex
citement to thermal difference in the pipes, but they are so
intimately connected that I cannot see how it is possible.
Your opinion would be thankfully received.
THOMAS P. CONARD.
80th and Chestnut streets, Philadelphia, Pa.

Messrs, Munn & Co.:

In reference to the very interesting observation of Mr.
Conard, on which you have asked my opinion, I would say
that it is a striking illustration of a well known principle of
electricity, to which I have before had occasion to refer in
your pages. There was at one time a very general impres-
sion that, if two routes of different facility were offered to an
electric discharge, it would flow entirely by the better one.
This, though (I think)still to be found stated in some text
books, is entirely untrue. On the contrary, the fact is that,
if two or a hundred routes, differing in facility or conduct.
ing power, or, to use a technical expression, ‘‘of unequal
resistances,” are offered to the passage of an electric current
or discharge, it will divide itself between them all, in direct
proportion to their facility or conducting power.

Among other illustrations of this, I find in Ferguson’s
« Electricity,” 1866, page 68, the following: ‘‘ A Leyden jar
being charged, we have a wire bent,
as shown inthe engraving, and armed
«ith balls atthe ends. One end of
this being held against the outside of
the jar and the other brought within
striking distance of the knob, a spark
will pass at F, where the two parts
of the wire should be, say, one eighth
of an inch apart.

““ This evidently is because, while
the wire is a far better conductor
than the air, yet some of the discharge will even pass through
the worst conductor; and the wire being long and the air
path short, the difference is not so great but that the fraction
passing through the air is an appreciable quantity.”

The general principle above stated is one which liesat the
foundation of the whele subject of electrical measurements,
in which such wonderful results have been reached of late
years. Those of our readers who may wish for fuller in.
formation on this last subject, we would refer to the article
by the present writer on ‘‘ Electricity,” in Johnson’s ‘“ Ency-
clopedia,” or to Sabine’s or Culley’s works on the electric

telegraph.
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After what we have said above, it is hardly necessary to
make any personal application to the case before us. No
doubt Mr. Conard’s tank is near his lightning rod, or in some
other way is plentifully supplied with electricity during a
thunderstorm. This finds its way to the earth by countless
routes, by the walls of the house toa very slight degree, by
the various pipes in proportion to their conducting power;
and, in the particular casenoticed, it finds the hot water pipe
so far a desirable road to the copper boiler, and thence to the
ground, that part of the current which enters the cold water
pipe takes that route. I think it likely that there are some
joints on the cold water pipe, between the spark plate, S, and
the boiler, cemented with red lead, which is an excellent in-
sulator, or other like body. This wouldnot, however, be es-
sential.

Assuming a difference in the tension of the pipes, S and
S, through a difference of their ground connections, induc-
tion would exaggerate the same, and aid in this production of
the spark; but while this and other actions may no doubt
conspire to the effect, the first cause which we have described
is, we believe, the main one. HENRY MORTON.
Stevens Institute of Technology, Hoboken, N. J.

Exit from Public Buildings and Railway Cars.
Do the Editor of the Scientific American:

As one of our commmon humanity, I was pleased to see the
attention of the public called to the much needed improve-
ment in the means of effecting an escape from churches and
public buildings, in case of fire, accident, or sudden emer-
gency, referring as instances to the Holyoke French church
disaster, and the accident at a New York church of a few
weeks ago; in fact, almost every paper brings an account of
some such horrifying occurrence, with the sacrifice of a
greater or less number of human lives.

This brings to mind the frequency of accidents and loss of
life in railway cars from a similar cause, as instanced in the
Roanoke disaster on the Great Western Railway of Canada
of last year; in which, during the burning of a car, the
passengers, in their frenzy and haste to escape, jammed the
door shut, and could not got it reopened, and several were
burned to death, some saving themselves by jumping out of
the windows.

These accidents will not become less frequent until some
important changes are made to prevent them. As your cor-
respondent of July 3 remarks: ‘‘ Provision can be made, and
it should be compelled to be.” There has been in force for
some years, in the Dominion of Canada,a law compelling
the doors of all churches and public buildings to be opened
outwards; and so great was the necessity felt for this that
the enactment of the statute was accepted as a great boon,
and at once universally complied with.

The same feeling is prevalent, requiring statutory enact-
ment compelling the opening outwards of railway car doors,
evinced by the fact that, at each of the two last sessions of
the Dominion Legislature, a bill was brought forward with
this object in view.

As a late resident of the Old Bay State, I am surprised to
learn that you are so far behind in such an important mat-
ter; and for the welfare of those who are wont to congregate
in our churches, and gather in public assemblies, and the
ever constant stream of railway travelers, let us hope that
those who have assumed the responsibility with the posi-
tions they have accepted, as our lawgivers and legislators,
will, at the earliest possible moment, do away with these
wholesale man traps.

The facts of the case certainly and practically suggest the
remedy: Open the doors of all public buildings and railway
cars outwards. This is really what must be accomplished,
and the wonder will be that it was not done long since.

W. T. SmitHERS, D.D.
Formerly Rector of Christ Church, Boston, Mass.
Lindsay, Ont.

The Iron Horse.
To the Editor of the Scientific American :

Most of your correspondents, when writing on the appli-
cation of steam to street cars, seem to take it for granted that
the powerused must be either horse or locomotive, with no
alternative. If by locomotive theymean cylinders connected
to the car wheels, or to the wheels of a separate vehicle or
machine, I must dissent, and agree with you that the horse
is to draw these cars awhile longer; for there are some very
important things about drawing a street car that locomotives
cannot do practically. For instance, a large truck broke
down on a track, and the several cars passing each minute
were promptly drawn off the track and around the obstruc-
tion on the ordinary Belgian pavement, preventing a serious
blockade; and this is not uncommon. However effective loco-
motives may be on a clear track with good rails, they are
worth little off it, and on most street railways they would be
off too often.

We think the case demands, not a locomotive, but literally
an iron horse, that can, like any horse, be readily attached to
and detached from the front of any car, with which it can be
drawn off from or on to the track at pleasure, and need not
be stopped by ice or mud. The first machine would un.
doubtedly cost the $3,000 estimated by Mr. Woodward (page
52, current volume) ; but if any of the great lines ordered
machinery enough to draw all their cars, they could probably
be furnished for $1,500 each. Of course, no company will do
this until some one actually brings out the said iron horse,
and fully demonstrates his trotting capabilities; for corpora-
tions (unlike the Hon. Mortgage Bond) are not so famous for
taking “ chances,” however ‘ big” they may appear.

There is a growing demand for a machine of this kind,
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and many are looking to see whence it will come—a question
for our inventors to answer F. H. RICHARDS.
New Britain, Conn.

Cold Air Motor No. 2.
To the Editor of the Scientific American :

As cold air motor stock is at a high premium, and capital
is goimg for it blind, a good opening is presented for an en-
terprising man, and I do not propose to allow Mr. Keely to
have an undisputed monopoly of the motor business. I
would, therefore, exhibit, for the consideration of those inter-
ested, a motor that will accomplish all that is claimed for the
Keely marvel in a more simple manner, dispensing with the
receiver, standpipe, and pipes, cocks, etc., in the interior of
the chamber of the generator of the new element of power.
The engraving shows a sectional elevation of the device; it
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consists of a cylindrical vessel made of brass, having its side
and bottom walls made very heavy, for a purpose that will
hereafter appear. Said vessel is in reality made up of two
cylindrical vessels, A B, A secured within B, concentric to
the same, and of such relative diameter as to allow a space
of proper width to intervene between them. In said annular
cavity, a ring, d d, is fitted to move under pressure; it is pro-
vided with a leathern cup packing, attached toits lower end.
Above this ring, which acts as a piston head, a powerful
spiral spring, @, is placed; the line of junction between
the inner and outer cylinders is made on the edge, ¢ ¢, and
if the work is well done it cannot be observed. A strong
pipe is connected to the nipple, ¥; said pipe is provided with
a suitable stopcock, and to its free end a powerful air pump
is attached. The proper amount of air to obtain 2,000 or
8,000 lbs. to the square inch is pumped in; the receiving
inlet must necessarily be very small. When the requisite
pressure is on the generator, the stopcock is turned, the air
pump disconnected, and an indicating gage attached in its
place.

This little operation should be conducted privately before
you exhibit the generator to the uninitiated. The cap or
cover is now secured in place upon the top of the generator;
it should have a stopcock to which is attached about a yard
of small gum hose. When exhibited, the operator blows
into the hose for a few seconds; the hose is then secured to
a hydrant nozzle, and a couple of quarts of water introduced
into the chamber, @. This should be well shaken up to ex-
pedite the generation of the cold air vapor. If the stopcock
in the pipe that the gage is fastened to be now opened, said
gage will instantly show a pressure of 2,000 or 3,000 lbs.
per square inch. If this device is made of sufficient dimen-
sions (say, 40 inches high and 20 inches outer diameter), an
ample quantity of cold air vapor at said pressure can be pro-
duced to run a small engine for several minutes, possibly
half an hour, and the pressure would be nearly uniform
until the vapor is exhausted. Be sure to quit before that
event takes place; then take off the top or cover, and show
the experts present that there is no humbug about it.

I must candidly state in advance, for the benefit of capi-
talists desiring to invest in my motor, that there is a possi-
bility of Mr. Keely’s invention being substantially the same
in construction, and this would bring on an interference in
the Patent Office. Wx. P. PATTON.

Harrisburg, Pa.

Fire Escapes Wanted.
To the Editor of the Scientific American:

The communication in your issue of July 8 induces me to
propose the following preventive of such horrid human
holocausts as the late one at Holyoke. Let all churches
and pub ic buildings be made with double door frames, the
outer one set fast in the wall and the inner one hinged to it,
to open outwards; the doors to be hung in this as usual.
‘When the building is occupied.the inner framecanbe slightly
fastened, so that the least rush will open it. When the
building is unoccupied, it can be made fast. Let every
State require, by law, public buildings to be thus made.

Kankakee, Ill. S. N. MANNINe.

[For the Sclentific American.]
Cotton Mathematics,

Dedusetion of a formula for the production of any number
of yarn, per spindle, per hour, in decimals of a pound, at any
spindle speed.

Let S R =revolutions of spindles per minute.

N =number of yarn in question.

M =multiplier of square rootof number, to determine the
twists per inch of yarn; then

¥ N x M=number of twists per inch. and
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SR
————=number of inehes twisted per minute, and
Y NxXM
GiS R—:number of inches twisted per hour.
YN xM

The hank measures 30,240 inches.

In a pound of any number of yarn, indicated by N, there
are N hanks; hence 30,240 X N—=number of inches yarn in
question per 1b.

60 SR 60 SR
30240 N:11b, :: —— . __. =
YN XM 38040NXY N XM
8 R_:___zdecimal of 1 1b. per spindle per hour of
504N X ¥N xM
N Yarn. In England, the values of M for different descrip-

tions of yarn are as below: °

For hosiery yarn, M=2"5

For doubling, M=2-75.

For weft, M=325.

For common mule twist, M—=23875.

For extra mule twist, M=4.

For super extra mule twist, M= >4.

Applying the formula, in illustration, to No. 14 yarn, we
have as ¥ 14=3741, with S R=6,000, and M =4,

6000

504X 143741 x 4

hour; and for 10 hours efficient work, 0 568 Ibs. With M=
6, instead of 4, the production in 10 hours will be 0-378 1b.
per spindle. The difference is 0568 —0'378=0-19 lb. per
spindle, showing a lossdaily from 10,000 spindles of 1,900
lbs. yarn No. 14, from excessive twist.

It must be remembered that, in the low numbers, the
English spinners use a staple both shorter and weaker than
American uplands, requiring more twist than the American.
Yet M often in America is made 5, 53, and sometimes 6.

By comparing, with the practical result in any mill, the
theoretical result, ascertained by the infallible formula, the
spinner will be at once advised, whether or not his frames
are operated to their maximum capacity.

=00568 1bs. No. 14 yarn per spindle per

FORWARDS.
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Steam Hay-Making.

It is reasonably certain that only a portion of the annual
grass erop becomes converced into hay, and that the aggre-
gate loss due to the spoiling of parts of the harvest by rain-
falls amounts to very large sums. There is no process of
curing hay so cheap as that of exposure, provided tne season
cont nues uniformly dry; but as such is rarely the case, there
is clearly an economical advantage to be looked for in effi-
ciert machinery which does the work expeditiously and in
all times and.weathers.

A novel invention for this purpose has recently been exhi-
bited at the Royal Agricultural Society’s exposition in Eng-
land. It is the device of Mr. William A, Gibbs’ and its oper-
ation, according to the description published in the London
Times, points to a high degree of efficiency. The apparatus
is of the following form:

A portable stove constructed of plate iron is surmounted
by a fan, which is driven by a belt from a three-horse power
portable steam engine; the fan draws all the heated air and
gases from the coke fire, together with a volume of warmed
air, which passes through a chamber surrounding the inner
chamber of the stove, and blows the hot current, at a tem-
perature of 400° Fah. or more, into the dryer. This resem-
bles in general shape a straw elevator, consisting of a sheet
iron trough 6 feet in breadth, 20 feet long if mounted on
wheels as a portable carriage, or 40 feet or 50 feet long if a
fixture. The trough is raised at one end at a low angle, so
that hay fed in at the upper end furthest from the stove
shall slowly travel to the lower end of the stove—this being
assisted by a slow reciprocating motion given to the bottom
of the trough. A ridge of triangular section running along
the middle of the trough divides it into two almost semi-cir-
cular channels, so that the hay passes down in two streams;
the hot air issues through two slit apertures, one on each
side of the base of the middle ridge, and for thejentirelength
of the machine; and the hay is kept continually stirred and
lightened up over the hot blast by a number of small iron
stirrers, cleverly contrived to imitate the action of forks
worked by hand.

“ We saw,”says the Times,‘ partly made but wet hay passed
through the machine and converted atonceinto a thoroughly
dry condition for the stack; we saw spoilt and musty hay
dried into hay of fair apparent qua'ity and pleasant fra-
grance; and we saw freshly cat grass, saturated with rain
from a very heavy thunder shower which poured down at
the time, dried into hay of first-class color, and possessing
the rich malt odor peculiar to well made hay. With a single
twenty-foot macbine, the operation is too slow to employ
fully one man feeding off a cart and another man removing
the product; but with two such machines side by side, or
with one fixed machine, of forty or fifty feet length, probably
one set of carters and stackers could be kept going. From
the experiments made under our supervision, it appears that,
while fresh and wet grass loses seventy to seventy-five per
cent of its origiaal weight in being made into hay, the quan-
tity of moisture in excess in partially made hay, or hay
caught by a heavy rain, may be from ten to twenty per cent.
To expel this water from partially made hay requires a con-
sumption of coke in the stove and of coal for the engine not
exceeding a cost of 30 cents per tun of hay dried. Preserv-
ing fresnly cut grass may cost in fuel six or seven times more.
With outlay for labor and for wear and tear of apparatus,
the total expense, according to Mr. Gibbs’ calculations, does

not exceed $1.80 or $2.00 per tun, which is, indeed, a very
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moderate disbursement for saving a loss of perhaps pounds
per tun. To make freshly cut grass into the finest hay at one
stroke costs about §$10 per tun of the dried hay.

Now, it i3 possible that in a wet season it may pay thus to
preserve grass entirely by artificial heat; but Mr. Gibbs re-
commends the general use of the apparatus for completing
the process of hay-making after the grass has been withered
by some exposure, aud has lost, say, more than half its origi-
nal moisture. At this stage it will cost little to clear the
field and get the hay safely into stack in the best possible
condition, instead of leaving it to the chance of being rained
on, involving a great additional expense in the ordinary labor
of making, with liability to very great loss in ‘‘nose” and
color. Another feature is that a small proportion of the ar-
tificially dried hay, if mixed with damagea stuff, improves
the whole bulkin a manner which could hardly be be-
lieved without trial; and another is that a farmer having a
drying machine at command is not afraid to open out his hay
in /dubious weather, and thus no fine hours whatever are
wasted in waiting.”

In some parts of the United States, where unshine is lacking
or wet weather prevails, an apparatus of this kind might be
very useful. It could be employed also for fruit-drying and
other purposes.

Needed Improvements,

The Sewing Mackine Jourr.al, published in theinterest of
the great business indicated by its title, points out the want
of the following devices:

1. A ruffler which can be set to gather to a given fulness.

2. A simople embroiderer.

3. An adjustable scroll binder which will not streich the
binding.

4. A practical adjustable hemmer, from the smallestsize to
an inch wide.

5. A rotary shuttle sewing machine, which will not twist
or untwist the thread, and which will sew with great rapidi-
ty.

6. A practical tuck folder.

7. A sewing machine which will have, in its working parts,
the different attachments which can be thrown in grar with
some working part of the machine when the attachment is
required.

8. Motive power.

9. A good needle threader.

10. A glass oil bottle which can be sold cbeaply, and used
to oil the machine instead of the oil can. It must be made
so that the oil can be forced out.

Two Inventions Wanted.

We call the attention of inventors and manufacturers to
two advertis ments in the present issue, in which the adver-
tiser asks for, first, a process by which ten or fifteen copies
of freshly written documents can be made rapidly snd dis-
tinctly on durable paper in ink which will not fade; and
second, for a strong, thin, tissue or similar paper which can
be used in manifolding with carbon sheets.

It is not difficult to produce several copies of a document
by means of devices and materials now in the market; but as
a rule,cuch duplications are blurred and indistinct even when
considerable care and skill areemployed in producing them.
For legal documents, for example, such copies are of little
value, and in general, in cases where accuracy and legibility
are of importance, press copies are not favored. Again,
copying paper in manifold copy books is,as a rule,flimsy and
poor stuff, and certainly not the material 1o which one would
wish to commit valuable correspondence were anything bet-
ter attainable. Messrs. Crane and Co., of Dalton, Mass.,
make a great variety of special papers for bank notes,
bonds, etc., up to a heavy article for machine beltirg; a d
we have no doubt that they can make the article required by
the advertisements. At all events, the requirements men-
tioned in the advertisements referred to are well worth the
careful consideration of manufacturers generally, as we be-
lieve there exists a large demand for the article.

Isaac M. Singer.

Mr. Isaac M. Singer, the well known sewing machine in-
ventor and manufacturer, recent)y died in England. Mr.
Singer was born in Oswego, N. Y, in the year 1811, and in
early life worked at the machinist’s trade. On the appear-
ance of the sewing machine, he at once turned his attevtion
in that direction, devising an ingenious machine for himself,
and subsequently adding improvement after improvement
until the now celebrated machine which bears his name was
perfected. Mr. Singer obtained a very large number of pat-
ents on his various devices, it being his policy to seek such
protection as soon as he had demonstrated to himself that

| any new addition to, or modification of, his machine was

essential tu its working. His labor and enterprise did not go
long unrewarded ; and although one of the pioneers in an in-
vention regarding which, as is common with all new 1deas,
people were at first skeptical, at a comparatively early period
in the history of the sewing machine he succeeded in secur-
ing the necessary capital wherewith to establish a manu-
factory.

From that time forward, the fortunate inventor rapidly
grew wealthy, The corporation subsequentiy formed, in
which he held a large interest, became one of that powerful
combination which practically controlled the entire sewing
machine trade of the country, and at the time of his death
his private fortune is said to aggregate several millions.

ONE and two thirds Ibs. of coal per horse power, per hour,
is the consumption of fuel shown by the stcamship Plover,
a new boat built at Sunderland, England. She has com-
pound engines indicating 562 horse power.
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IMPROVED TOY GUN.

The annexed engraving represents a novel device which
may be utilized to ¢‘ teach the young idea how to shoot,” or, in
other words, placed in the hands of children as a plaything,
or may be employed to kill rats or birds or any other small
game. It consists of a gun constructed after the well known
pea-shooter plan, that is, the missile is thrown by the con-
traction of a released elastic band, to moderate distances,
with accuracy and considerable force. A general view of the
invention is shown in Fig 1; Fig. 2 shows the trigger mech-
anism, and Fig. 3, a section
the muzzle.

The barrel is slotted longitud-
inally, the slots forming guides
for the sliding piece, A, therein.
Extended between stationary
hooks, B, at the muzzle, Fig. 3,
and the arms of piece, A, which
protrude through the slots, are
strong rubber springs, C. These
are extended when theslide piece
is retracted.

The rear portion of the slide
piece is provided with a hook or
arrow, which catches in the piv-
oted spring jaws, D, Fig. 2. A
slotted piece, E, with V.shaped
front end, slides on lateral guide
pins and acts on the rear ends of
said jaws. The trigger engages
in a recess of slide, E, and car-
ries the same forward on being
pulled. The rear arms of the
spring jaws,otherwise held apart
by a rubber spring encircling the front arms, are thereby
forced together, and the front part opened. The rear of the
slide piece, A, is thus released, and the latter is pulled quick-
ly forward by the contraction of the bands, thus throwing
the missile out of the barrel. Elastic cushions, F, Fig. 3,
arranged in the ends of the barrel slots, break the force of
the shock of the slide as it reaches the muzzle.

On pulling back the slide piece for the next shot, the arrow
end spreads the jaws, which carry, by their action on the V-
shaped slide, the same and the trigger back, ready for an-
other discharge. Buckshot or
bullets may be fired; and to
retain the same in place, the
forward end of the slide piece,
A, is hollowed, and a light
spring provided, which grasps

Hig.1.

To Distinguish Benzine from Benzol.

Benzol, Cs Hs, was first discovered by Faraday in the cylin-
ders in which coal gas was delivered to consumers in Lon-
don many years ago. Much more recently, a volatile sub-
stance resembling it in several particulars was found among
the products of petroleum refineries, and to this too was
given the name benzol or benzine. Atlength the name ben-

zol became confined to the coal tar product, while in this
country the name benzine has generally been limited to the
petroleum product; but in England and France both are

MARTIN'S TOY GUN.

known as benzine. The former is much more valuable than
the latter, since it is employed in the manufacture of aniline
and the aniline dyes. There is great similarity in color,odor,
etc., and the benzine is sometimes sold as benzol, or mixed
with it. Dr. Hagar distinguishes the two by means of
iodine. Asmall crystal of iodine, placed in a test tube con-
taining the liquid to be tested and gently agitated, dissolves
and imparts to benzol a violet red color; to benzine it imparts
a raspberry red color. In a mixture of the two, the color of
the solution is also a mixture of violet red and raspberry red,

the ball and prevents its escap-
ing when the gun is carried
muzzle downward.

For dispelling cats in city
backyards, we should imagine
thisinvention admirably adap-
ted. It certainly would be a
cheap substitute for the air
guns now used for target prac-
tice. It may also be trusted
in the hands of children, to
whom it would be dangerous
to allow the handling of a wea-
pon charged with powder and
ball.

Patented through the Sci-
entific American Patent Agen-
cy, May 25, 1875. For fur-
ther information, relative to
sale of patent, address the in-
ventor, Mr. William H. Martin (until 1st of September next),
Burnt Ordinary, James City county, Va.; after that date,
at Mobile, Ala.

IMPROVED FLOOR CLAMP,

Carpenters, cabinet makers, and others who find it fre-
quently necessary to clamp flooring boards or portions of fur-
niture together are provided,in tkj
device illustrated herewith, with a
novel and simple tool especially ad-
apted to such purposes. It consists
of a sleeve, A, which at its lower
extremity carries a cam, B, Fig. 2,
and at its upper end has a handle,
C. Passing through the sleeve is a
rod having a screw point, D, at its
lower end, and turned by the upper
handle shown. Attached to a coliar
on the sleeve, A, is a rearwa:d ex-
tending arm, E, the end of which is
turned downward and toothed so as
to engage with the surface of the
joist. F is a slotied and grooved
arm which is pressed by the cam
against the boards when said cam is
suitably revolved by the handle, C.
The holding arm, E, prevents any
rearward motion of the device, which
is still further secured by the screw
point, D, entering the wood of the
joist.

The invention was patented June
8, 1875, to Mr. W. D. Clark, of
Springfield, Ill., to whom inquiries
for further particulars may be ad.
dressed.’

CLARKE'S FLOOR CLaAMP.

[AucusT 14, 1875,

machines, which consists in a seriesof independently operat-
ing pressure blocks, arranged on lines parallel with the axis
of the rotating cutter. Their object is to hold the lumber
while being planed, and in so doing to take the place of the
pressure bar or pressure rollers now generally employed.
The advantages claimed are that the operator is enabled to
feed two boards of different thicknesses at the same time, hold-
ing both alike; or he may plane one board on one side of the
machine and have it held alike at both edges, thereby secur-
ing a uniform thickness and even surface, giving the same
amount of wear on the side of
the machine as at the middle,
and thus keeping the cutters
and bed worn alike and even.

At a suitable distance in
front of the cutter head, A, is se-
cured a guide, B, the inner
side of which is made circular
and concentric with the circle
described by the cutters in their
revolution. On this guide are
hung the independent chip
breakers or pressure blocks, C.
The latter are constructed in the
same curve as the guide, and
are held down by the spring, D.
In the guide are made suitable
recesses for the reception of fric.
tion rollers, E, for the blocks to
work against with an easy move
ment,

In rear of the cutter head is a
crossbar, F, which holds another
series of pressure blocks, @,
which hold the board after it is planed. These are also
curved on their inner sides, and the proper amount of press-
ure is given to each by means of arubber spring, H. Each
block and its spring is held by means of a bolt, as shown.
The tendency of the blocks, G, is to bring down the thinner
part of a board not planed alike on both edges, and to keep
it from vibrating, thereby securing uniformity of thickness
and an even surface.

This invention, which the inventor claims in no wise
conflicts with the Woodbury patented pressure bar, offers, as
has doubtless already been
noticed; a means of overcom-
ing several difficulties pecu-
liar to that appliance.

It was patented in the Uni-
ted States May 25, 1875, and
also in Canada, to Mr. Chester
R. Patterson, of 438 North
Main street, Pittston, Pa., to
whom inquiries for further
particulars may be addressed.

Soda Manufacture.

Siebel proposed to make
carbonate of soda by fusing
together phosphate and ni-
trate of soda, so as to obtain
at the same time nitric acid.
Aside from the difficulty that
the vessel, in which the fusion
was made, would be rapid-
ly destroyed, this process has
no practical value, because, in
the first place, a number of
operations are requisite, and,
in the second place, the sepa

the latter prevailing, sothat the addition of the smallest | 4tion of phosphate from the carbonate of soda is either im.

quantity of benzine to benzol can be detected in this way. A
few experiments will soon enable a person to judge of the
amount of adulteration.

*@i>e

IMPROVED :PRESSURE BLOCKS FOR PLANING MACHINES,
We illustrate herewith a novel improvement in planing

PATTERSON'S PRESSURE BLOCKS FOR PLANING MACHINWES.
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perfect, or so expensive on a large scale, that nitric acid, as
well as soda, would be much more costly than when pre

pared in another way. That communication induced theau

thor to publish his process for making nitric acid and caustic
or carbonate of soda from Chili saltpeter at one operation,
which was patented in Prussia in 1867, in!the hope that
further experiments or the use of
more suitable vessels would render
this process a profitable one in indus-
trial chemistry, for obtaining at once,
from cheap Chili niter, valuable ni-
tricacid and caustic soda.

In 1805 and 1806 the author had
numerous experiments made in his
laboratory for the purpose of obtain-
ing nitric acid and caustic soda from
Chili saltpeter. It was fused and
ignited with various substances like
gilica, alumina, oxide of zinc, and
carbonate of magnesia, but all these
required so high a temperature for
the decomposition of the nitrate of
soda that the greatest part of theli
berated nitric acid was completely
decomposed, and only a small por-
tion of it was obtained. The least
heat was required with carbonate of
lime. The author mixed fine chalk
with Chili saltpeter in nearly equi
valent proportions, with a slight ex-
cess of the former. The mixture
was heated first in an iron retort, af-
terwards in large iron pans under a
stone vaulted cover, until no 1aore
gas was evolved, and the mass be
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came pasty and thick. The gases were conducted through a
system of stone flasks containing water, and in this way at
first three fourths, afterwards eleven twelfths, of the nitric
acid in the saltpeter was obtained. As the common salt in
the saltpeter is not decomposed by carbonate of lime, at least
at the temperature employed, the acid obtained was perfectly
free from chlorine. The thick sirupy mass wasdrawn out of
the pan while still hot, and the pan charged again. The mass,
which contained caustic lime and carbonate of soda, when
cold, was boiled with water to obtain caustic soda, the car-
bonate of lime being precipitated.

Since all the soda in the nitrate of soda is obtained in the

form of caustic soda, and as a rule this covers the total cost
of the saltpeter and chalk employed, this pro
cess would be a profitable one were not the
costly vessels rapidly destroyed, as an eight
months’ experience proved, the operation of-
ten being interrupted to renew the pans.—Carl
Lteber.

.
To Make Gold and Silver Inks.

Good bright gold, silver, and bronze inks are
seldom met in the market; they are almost al-
waysof a dull color, do not iow easily from the
pen, and the writing remains sticky. Hence ar-
chitects and artists mostly prefer to use shell
gold and shell silver (Muschel-Silber), instead of
the corresponding ink. The latter, however,
is so much easier and safer to use that I will de-
scribe its preparation.

For gold ink it is best to employ genuine
gold leaf, but owing to the expense this is sel-
dom used ; sometimes mosaic gold (sulphide of
tin) or iodide of lead is employed, but almost
always Dutch leaf.

Owing to the relatively low price of silver,
genuine silver foil is used for silver ink, false
silver foil is seldom used, and is not so good.
For other metallic inks, commercial bronze pow-
ders are employed. The genuine and false foils
are also sold in a finely pulverized state; they
are made from the waste of the gold beaters by
rubbing it in metallic sieves to an impalpable
powder.

In consequence of the beating between gold beater’s skin,
it has particles of grease and other impurities attached to it
which must be removed before it can be used for ink. For
this purpose the whole sheets, or the commercial bronze pow-
der, are triturated with a little honey to a thin magma on a
glase or porphyry plate with a pestle, as carefully as passible,
as the beauty of the ink depends essentially on this. The
finely rubbed paste is rinsed into a thin glaes beaker, boiled
for a long time with water containing a little alkali, frequent-
ly stirred, decanted, well washed with hot water, and dried at
a gentle heat. By boiling this powder with water containing
sulphuric, nitric, or hydrochloric acid, different shades can
be imparted to it.

Next, a solution of 1 part of white gum arabicin 4 parts
of distilled water is mixed with 1 part of potash water glass,
and triturated with the requisite quantity of purified metal-
lic powder. Gold ink will bear more liquid than silver ink,
since gold covers much better: on rough paper more metal is
necessary than on sized paper; on light paper more than on
dark, to make the color of the ink appear equally intemse.

In general 1 part of foil is enough for 8 or 4 parts of the
above liquid. In preparing large quantities of ink, a low
porcelain measurse is used for transferring it to the small glass
vessels where it is to be kept, and it must be continually and
thoroug’ v stirred so that it will always keep well mixed. It
requires frequent stirring also when in use. It is best to mix
the dry powder with the liquid immediately before using.
The ink cgn be used with & common steel pen, and flows very
well when writing slowly, but it is better to use a pencil.

I consider the use of potash water glass of great impor-
tance. It greatly increases the metallic luster on paper, pre-
vent its looking dead, protects the writing from being dis
colored by the action of the atmosphere, and also prevents
its penetrating too far into the pores of the paper, without
rendering it very viscid. Although the writing of itself
possesses a high metallic luster, it may be increased by gen-
tly polishing with a polishing steel. Inks made with mosaic
gold, mosaic silver, iodide of lead, etc., are not nearly so

oeautiful.—C. H. Viedt.
HARDY AZALEAS.
These are flowers so fresh and fragrant that they ought to

be more generally grown in shrubbery borders than they are.
The colors are rose, buff orange, and erange buff; and when
intermixed with tender young foliage, it is difficult to ima-

gine anything more beautiful. In every variety of this plant,
when grown well in any deep rich soil, intermixed with rho-
dodendrons, the different tints of yellow, red, and orange
have a pleasing effect among the white, rose, and purple
tints of the latter plant. Another attraction possessed by
these azaleas is that the foliage becomes bright yellow and
orimson in the autumn. OQur illustration represents the so-
called Ghent azalea, a fine specimen of the hardy class.

COTTAGE ARCHITECTURE.
The accompanying view and plans (Fig. 2), designed for a
gardener’s cottage, show a building, small, but very pictu-
It would be very suitable for a gate

resque in appearance.

lodge or a sea-side or summer cottage, and would look ex-
tremely well among the trees of a camp ground. The porch
(with its seat)is large and roomy; the living room is of good
size, well lighted by a square bay window. The kitchen is
well supplied with closets. This first floor could be very
much improved by adding a one-story kitchen at the rear,
making the living room into a parlor, and the kitehen into a
dining and sitting room; the additional cost would be very
small. The second floor contains three bed rooms, very con-

Fig. 2.

KITCHEN
12.0X12.0

LIVING ROOM
10.6 X 14.0

veniently arranged and each provided with a closet. The
two downstairs rooms and the large front bed room are sup-
plied with open fireplaces, the value of which for ventilation
is 80 often overlooked in cheap houses; besides this, there
should be ventilating tubes or shafts in the chimney sides,
with registers opening from each room, thus insuring a good
system of ventilation. The roof should be ventilated by
openings under the projecting eaves. The estimated cost of
this building is from $1,200 to $1,800, according to locality
and style of finish.

The view and plans are taken from ‘ Wooden and Brick
Buildings,” the latest and best work published by Messrs. A.
J. Bicknell & Co., of 27 Warren street, New York.

Smith College.

By the endowment of a charitable lady, now deceased, a
new and splendid college for the higher education of younys
women has lately been construeted at Northampton, Mass.
The students, instead of congregating in one Jarge hoarding
house, are divided into small families, residing in separate
cottages, scattered about the college grounds.

The general character of the institution has been determined
by its founder, whose will provides that the trustees shall
furnish young women the ‘‘ means and facilities for education
equal to those which are afferded in our colleges to young
men.” The fund for the institution was not given to estab-

lish an ordinary schoel, but to found, in the truest sense of
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that term, a college, which should give youog women an edu-
cation as high and thorough and complete as that which
young men receive in Harvard, Yale, Amherst, and other
colleges.

The college was dedicated in July last, under the presiden-
cy of Professor L. Clark Seelye, formerly of Amherst College,
Mass.

On the Parafiins of Pennsylvania Petroleum.

Morgan, under Schorlemmer’s direction, has made an ex-
amination of the normal hexane and heptane from Pennsyl-
vanian petroleum, to test the question of the presence of iso-
mers. The normal paraffins were chlorinated, and then con-
verted into olefines by treatment with al-
coholic potash. These olefines were treated
with cold hydrochloric acid, each of them
being thereby separated into two fractioos,
one of which dissolved in the acid, while the
other did not. T'he latter fractions yielded
secondary alcohols when suitably treated,
that from the hexane being methyl-butyl
carbinol and that from the heptane being me-
thyl-pentyl carbinol. It hence appears that
the derivative olefines are normal, and have
the constitution CH, = CH—C, H, +-221. The
former olefines, or those soluble in hydro-
chloric acid in the cold, yielded alcohols
which appeared to be secondary, but which
need further investigation.

In some remarks apon this paper, Schor-
lemmer says that the above results do not
necessarily prove the presence of a third iso-
meric heptane in petroleum. Heptane when
treated with chlorine yieldsone primary, and
may yield three secondary, chlorides. If the
heptenes from two of these combine with
hydrochloric acid in the cold, the alcohols
from them would yield on oxidation ethyl-
butyl ketone and dipropyl ketone. These on
further oxidation would yield propionic and
butyric acids. Since Morgan obtained the
latter, and as the acetic acid he obtained came
probably from the presence in hisheptane of
a lower boiling isomer, it is probable that,
owing to the method he employed, the propionic acid was over-
looked. To decide the question, an absolutely pure paraffin
is necessary; and the author proposes to make additional ex-
periments with hexane from mannite.

<
Snuff for Imsects.

The so-called tobacco meal, the Kolnische Zeitung says, has
been successfully used in agriculture for the destruction of
noxious insects, but it has not yet been applied largely on
account of its high price, which is caused by heavy import
duty. The only obstacle lies in the fact that the meal might
be used for the manufacture of snuff.

COMBINED PORTABLE AQUARIUM AND WARDIAN CASE.

The accompanying illustration, selected from the English
Garden, represents a simple and tasteful little parlor aqua-
rium, in which many small exotic aquatics and some of our
native water weeds will grow as well as in a contrivance of
greater dimensions. It consists simply of a glass vessel, si-
milar in shape to an ordinary bell glass, but furnished with
a stand, and covered either with another bell glass or an or-
dinary glass shade. A handful of sandy soil or gravel and
a few shells at the bottom serve to hold the roots of vallis-
neria, aponogeton, chara, and other water plants. Soft water
is best for filling the glass if it can be obtained, and one or
two goldfish add brightness and life to such an arrange-
ment, and give motion to the water. Aquatic plants, or such
of them as will grow in a vase of small dimensions, very
rarely produce flowers; and in order to counteract this want
of brilliancy, a vase of cut flowers may be introduced, as

shown in our engraving, and they will last fresh and beauti-
ful for a much longer time than when they are fully exposed

to the heated atmosphere of the sitting room.
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The Meteorite of February 12, 1875.
BY ARTHUR W. WRIGHT.

This meteorite fell in Iowa county, Iowa. It is of the
stony kind, not greatly differing in its general appearance
from others of the same class. Numerous small grains of
metallic iron and of the magnetic sulphide of iron, or troilite.
are scuttered through the mass, the iron grains ranging in
gize from the finest particles, like mere powder, to those of
the size of a fig seed, with occasionally one as large as a
grape seed. The mass of which the meteorite probably
once formed a part was of great size.

The recent investigations of Professor Newton, Schiapa-
relli, Oppolzer, and others, in respect to some of the great
meteoric streams, have resulted, on the one hand, in estab-
lishing the identity of their orbits with those of certain well
known comets, and on the other, in showing that the bodies
belonging to these streams are probably of the same nature
as the sporadic or occasional meteorites. It seems probably,
therefore, that an examination of the gases yielded by a
freshly fallen meteorite would be likely to furnish important
information respecting the tails of comets, and these antici-
pations were found to be not unwarrsnted by the results.

The examination showed that the gaseous contents differed
in a marked degree from those obtained from iron meteorites
hitherto examined, inasmuch as they contained a very large
percentage of carbon di-oxide, with a smaller proportion of
carbonic oxide, and a large residue of hydrogen, the two
oxides of carbon making about one half of the gaseous mix-
ture.

The whole amount of gas given off was about two and one
half times the volume of the solid portion of the meteorite
employed, but this was not the whole, for the heat was dis-
continued before its evolution had entirely ceased. If re-
ferred to the iron alone, it would be about twenty timnes its
volume.

The following table gives a comparative view of the rela-
tive proportions of the gases obtained at different tempera-
tures, the nitrogen being determined as a residue:

At 100°, At 2500, Relow At low At full
red heat. red heat. red heat,

: COo2 95°46 92°82 4227 8583 556
co 0°00? 182 511 0-49 0°00
H 454 586 48°06 5851 87-53
N 0°00 000 4°56 518 6°91
100°00 100°00 100°00 100°00 10000

No hydrocarbon compounds of the olefiant series, capable
of absorption by fuming sulphuric acid, were found, nor any
marsh gas. A very small percentage of the latter would
have been readily detected. Tests were applied for sulphur-
ous oxide, hydrogen sulphide, and chlorine, but there was no
indication of the presence of these gases. A small amount
of water vapor was drawn off by the heat, but not apparently
more than the ordinary quantum of hygroscopic moisture
which such a substance would absorb from the air.

It will readily be seen, on reviewing the above results, that
they showed a marked distinction between the iron and the
stony meteorites, as to the gases they contain. For, while
hydrogen is the principal gas of the irons, in the Lenarto
specimen amounting to 85'68 per cent, in those of the stony
kind, if the one examined may represent the class, the char-
acteristic gas is carbon di-oxide; and this, with a small pro-
portion of carbonic oxide, makes up more than nine tenths of
the gas given off at the temperature of boiling water, and
about half of that evolved at a low red heat.

The spectrum of the gases was observed by means of a
vacuum tube, of the kind ordinarily used for spectroscopic
work, attached to the apparatus. As was to be expected, it
consisted of the hydrogen and carbon spectra together, bear-
ing a general resemblance to those of gases from iron meteo-
rites, but differing from them in the greater relative intensi-
ty of the parts due to carbon compounds. At a few millime
ters pressure, indeed, the hydrogen spectrum was almost
overpowered by them, and was relatively weak. The three
middle carbon bands, those in the yellow and green, were
very bright, that in the green being most intense of all. In
the broad part of the tube these constituted nearly the whole
of the spectrum visible, the green hydrogen line being dis-
cernible with difficulty, and the others not at all.

These are precisely the three bands observed in the spec-
tra of some of the comets, and they have the same relative
order of intensity. This is a very significant fact, for it
shows that it is quite unnecessary to assume the existence of
volatile hydrocarbons for the explanation of cometary spec-
tra, as is done by some writers, and that the presence of the
two oxides of carbon in such quantity is quite sufficient to
account for all that has been observed, taking into considera-
tion the circumstance that the tension of the gases in the
cometary appendage must be extremely small, and the ener-
gy of the elactric discharge very feeble.

There is a high degree of probability that, if a large comet
should hereafter approach near enough to the sun to have its
nucleus intensely heated, the hydrogen lines will be found
in its gpectrum, in addition to the bands heretofore observed.
One cannot help regretting that a comet like Donati’s should
have departed into space just early enough to escape obser-
vation with the speetroscope.

The spectrum of bright lines or bands indicates that the
gas gives out some light directly, in addition to that which it
reflects. The most obvious, and also the most probable, cause
for this luwminosity is electrieity. Certainly a disturbance of
the electrical equilibrium would result from the heating ef-
fect of the solar rays, and a change of electrical potential,
with consequent discharges, would be produced by the mo-
tion of the gaseous molecules from the nucleus and from each
other, as also by the change in the distance from the sun,
provided either of the bodies possessed an electrical charge,
as ean hardly fail to be the ease.
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There is another supposable cause for the light, which sug-
gests itself, however, in the property of gaseous bodies, that
they emit light of the same character as that which they ab-
sorb. It is not altogether improbable that the solar radia-
tions absorbed by the gaseous matter, though for the most
part converted into heat, would also in part be emitted again
as light, and that in the case of volumes of gas filling many
cubic miles, the intensity might be sufficient to give a dis-
tinct spectrum of bright bands or lines, even though, on the
scale of any possible experiment, no trace of such an action
can be detected.

These results have thus an important bearing upon the
theory of comets and their trains; and if this meteorite may
be taken as a representative of its class, they warrant the
following conclusions:

1. The stony meteorites are distinguished from the iron
ones by having the oxides of carbon, chiely the di-oxide, as
their characteristic gases, instead of hydrogen.

2. The proportion of carbon di-oxide given off is much
greater at low than at high temperatures, and is sufficient to
mask the hydrogen in the spectrum.

3. The amount of the gases econtained in a large meteorite,
or a cluster of such bodies, serving as a cometary nucleus, is
sufficient to form the train as ordinarily observed.

4. The spectrum of the gases is closely identical with that
of several of the comets.

Ve consider a comet, then, as merely a meteorite of con-
siderable magnitude, or a swarm of many of lesser size, eon-
taining large quantities of carbon di-oxide, with some car-
bonic oxide and hydrogen, and giving off these gases under
the influence of solar heat. The gaseous substance in stream-
ing away forms the train, which is visible, partly by reflected
sunlight, and partly by its own light, due to some molecular
or electrical action, which causes it to give the spectrum of
the carbon compounds. The form of the train points to a re-
pulsive influence of some kind, as has been shown by Pro-
fessor Norton, but whether this is due to a specific action of
the sun’s rays, as is held by Faye, or is electrical in its na-
ture, as maintained by Zsllner, must still be regarded as a
subject for investigation.

The loss of the gaseous contents by the action of solar heat
readily explains the loss of the tail and diminution of bright-
ness observed in the case of several comets in their succes-
sive revolutions; and their final disappearance from sight
will follow as an inevitable consequence, the number of re-
volutions necessary to deprive them of their gaseous con-
tents depending principally upon their size and the nearness
of their approach to the sun at their perihelia.

The combustion of the hydrogen and carbonic oxide con-
tained in meteorites, when liberated by the heat caused by
their entrance into the atmosphere, must contribute greatly
to increase Lhe intensity of the heat, and both in this way,
and by the consequent sudden expansion of the imprisoned
gases, may have much to do with the bursting of the masses,
and the violent detonations which attend their appearance.—
American Journal of Scienc. and Arts, for July, 1875.

Mothers of Scientific Men.

It is a saying, which is often repeated, that ‘‘clever men
have clever mothers,” and when people are inquiring into
the pedigree of a man of intellectual mark, the question
‘““what sort of a mother had he?”’ is one which may well
arise in the mind. It is onme, too, which not unfrequently
elicits in reply the declaration that the mother was a person
of some intellectual power—not always necessarily of a high
degree of education, but still a woman who made a mark on
the society in which she moved, of whatever rank in life she
may have been. Genius and talent are, fortunately, not con-
fined to any one station, although there are undoubtedly
some circumstances much meore favorable than others to the
development of the intellectual powers.

The notion that clever fathers have clever sons is not nearly
so popular as the one that brain power is inherited from the
mother. Mr. Francis Galton, as is well known, has under-
taken to show, and has shown, that the popular notion is, to
say the least, an imperfect one, and that clever men have
often transmitted great intellectual power to their children,
although the manifestations have not been always of the
same kind in succeeding generations. In his most recent
work on ‘“ Scientific Men and their Nature” (D. Appleton &
Co.), Mr. Galton takes up a special class of distinguished men,
and, by the help of information received from themselves,
he gives an account of the influences which have been at
work in the determination of their character, and in the di-
rection of their intellectual tastes. He draws a large num-
ber of very sound educational deductions, which we would
strongly commend to the attention of all those who have
anything todo, either as parents or as educators, with the di-
rection of the mental life of children possessed of unusual
capacity, or of a decided bent in any special scientific direc-
tion.

Among the influences brought to bear upon the nature
and nurture of scientific as of other men, undoubtedly that
of the mother has much to do. Aceordingly we find that
many of the scientific men record of their mothers that they
were possessed of considerable intellectual power; and one
or two state that their first impulses toward the pursuit of
Science were decidedly derived from their mothers, and dis-
tinctly fostered and encouraged by them. On the other
hand, hewever, Mr. Galton remarks that, of all intellectual
men,those following Science are least indebted to the mater-
valinfluence; in fact it may almost be said thatthe mother’s
inflaence in turning the son’s mind in the direction of 8cience
is scarcely felt atall. He declares that this could not be
said so far as men distinguished in literatare or in certain
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professions are concerned, and he ascribes the marked ab-
sence of the mother’s influence over scientific men to the
fact that the feminine mind does not care for Science, and
that the ways of thinking of scientific persons are not those
which commend themselves most to women’s habits of
thought. The fact is rendered all the more noteworthy
because, in the great majority of instances, the influence of
the fatherin directing the son’s mental tendencies is clearly
acknowledged.

It is to be noted that,where feeling, refinement, and even
ambition are concerned,mothers have greatly influenced their
sons; but where exact thought and patient investigation are
involved, theirinfluence seems to have been wanting. In-
stances being, however, on record that sometimes there has
been a mother whose love for natural objects has had an
effect on the mind of her son, it may be inferred that, were
women generally of more scientific tendencies than they are
now, the maternal influence might be as distinctly shown as
in the cases of non-scientific men of intellect.

Science certainly has not at present the same attractions
as literature for women, except in a few cases here and
there. Perhapsthatmay result from the circumstance that
so few possibilities of scientific instruction or work have,
as yet, been open to them. But as time passes on, and
chances of scientific education develope, women may come
to find in the pursuit of Science something which will afford
them interest, and will open up to them vast fields of intel-
lectual usefulness, quite within the range of their powers.
The day may come when some future Mr. Galton, making
statistical inquiries as to the nature and uurture of scientific
men of his time, will have to record that the maternal in-
fluence in the direction of the minds of scientific men is not,
as now, conspicuous by its absence.— Homse Journal.

Another Flying Machine.

A new air ship has been invented by Mr. W. F. Schroeder,
which, so far as we are able to judge of it by the much mud-
dled descriptions of thedaily journals, appears to be a com-
bination of all the various principles on which attempts
at aerial navigation have heretofore been based. The in-
ventor has been successful in obtaining pecuniary support,
and therefore, ullike most schemes of similar nature, this
one bids fair to exist elsewhere than on paper. At all
events, we are promised a practical trial in the middle of
next month, during the course of which Mr. Schroeder pro-
poses to iravel between New York, Philadelphia, Baltimore,
and Washington,and finally, if successful, to crown his exer-
tions with a transatlantic voyage, without the aid and as-
sistance of that much discussed easterly current.

So far as we can make out the construction of the inven-
tion, it includes a boat, made of oiled canvas and wire, 65
feet long. This has two masts of steel, each 28 feet high,
between which is extended an egg-shaped balloon, the
points of the latter being held in a wire network. Around
the middle of the balloon are girdles and nettings, the last
of which come down and support the car,which,we suppose,
is the boat. At each end of the boat is a propeller, also of
wire and canvas. One screw pulls and the other pushes.
These are independent, and drive the boat in either direction.

Besides, there are two large rudders, one at each end, and
also independent. On each side of the boat is fastened by
hinges a wing 83 feet long by 15 feet wide in front, 10 feet
wide behind, and concave beneath. These wings aredriven
at the rate of 170 flaps per minute and the propellers at
1,200 revolutions, by an 8 horse hydraulic engine located in
thecar. Wedo notpretend to understand what generates the
motive power. An engine run by water is the ra‘ural in- -
ference from the above; but whence the water p  sure is
to be obtained, we are unable to conjecture. Is it the Keely
motor?

The whole machine is to weigh 1,800 pounds and the bal-
loon to hold 80,000 cubic feet of gas; 12,000 pounds of load
are to be transported at the rate of 70 miles an hour in still
air, and the ocean is to be crossed in 50 hours. To the
foundation for all of which assertions we shall be happy to
bear witness after seeing the machine work.

Steam Street Car Construction,

Mr. Henry F. Knapp, in a paper recently subwmitted to the
Rapid Transit Commission now in session in this city, makes
some very practical and excellent suggestions relating to the
subject of steam-impelled street cars and their machinery.
Mr. Knapp is opposed totrains of vehicles, and believes that
each car should be built to carry from 50 to 100 passengers,
and be self-propelling. The machinery he would place be-
neath the floor, 80 as to leave the entire area of the latter un-
obstructed. The heat radiated from the generator would be
shielded from the bottom of the car in summer, while in
winter it could be utilized to warm the interior.

The only way of getting rid of exhaust steam, that terror
of horses and bugbear of inveutors, is to run it into a fan
blower where it will be mixed with two or three times its
volume of atmospheric air, which subtracts its heat and re-
duces it to water so quickly that a fine mist is ejected from
the blower. The products of combustion (smoke), consisting
of carbonic acld, carbonic oxide, steam, and such portions of
carbon as may have escaped unburnt, may be most ccm-
pletely reduced by being forced through a reservoir or tank
containing milk of lime by the blast that is used for feeding
air to the boiler furnace. The lime takes up in combination
all the carbonie acid, for which it has great attraction, and
retains the particles of escaped carbon, cinders, etc., in sus-
pension, besides entirely condensing the steam of the smr.ke

to a liquid state, thus leaving nothing but free and invisible
nitrogen to escape into the atmosphere,
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The Antiseptic Properties of Compressed Alr,

The investigations of M. Paul Bert relative to the proper-
ties of compressed air, details of which have already been
described in these columns, were the means of discoveries as
unexpected as they were important. So far from accelerat-
ing respiration and consequently vital activity, as was pre-
dicted, the gas caused an enfeeblement of all the natural
functions, and, in cases of sufficient compression, death.
With pure oxygen, like results were observed, with the dif-
ference, however, that the pressure might be five times less
than that of compressed air in order to produce a given
effect.

Starting from the point thus reached, and adopting the
theory according to which fermentations are ascribed to the
development of minute elementary organisms, M. Bert
has recently undertaken to determine the question of whether
air or oxygen in a compressed state does not constitute
an antiseptic agent. The experiments made have led him
to an affirmative conclusion. Meat submitted for a month
to the action of compressed air became yellow and acquired
a slightly acid reaction, but all its nutritive properties were
found thoroughly preserved. The investigator cooked and
ate mutton chops similarly treated and was unable to observe
any signs of tainting. Itisa curious fact that meat once
submitted to the compressed air as above keeps indefinitely
after the pressure is removed, care only being required to

exclude the atmospheri¢ dust capable of determining putrid
phenomena. The only explanation which appears possible
for this circumstance i3 that the compressed oxygen acts on
the elementary organisms,in similar manner as upon animals
and higher vegetables, and kills the animalcule already
formed within the apparatus, or the matter from which, by
processes still unknown,they may be developed.

M. Bert placed some mycoderma vint on the surface of wine
and applied the compression. The germs were killed in-
stantly and fell to the bottom of the vessel, while the alco-
helic properties of the liquid remained unimpaired. Cher-
ries, strawberries, and other fruits,and also wet bread, were
equally well preserved. Milk presented an interesting pe-
culiarity. While the germs to which lactic fermentation
is ascribed were destroyed, coagulation was not retarded.
An explanation of this is perhaps'found in the fact already
noted concerning the slightly acid reaction observed in meat.
A solution of glucose, however, to which brewer’s yeast had
been added, produced alcohol despite the compressed gas,and
urine containing a fragment of a filter impregnated with
uric ferment produced ammonia. It appears in these cases
that the oxygen could not act quickly enough to kill the fer-
ment before the latter had affected the material.

Thesubject would certainly have remained incomplete if the
fermentation term diastatic—that is to say,determined by solu-
ble ferments—had been neglected. M. Bert hasstudied saliva
and pancreatic juice, and others of like nature, and finds that
all, without a single exception, retain their activity in the
compressed oxygen. So that avaluable means of preserva-
tion of numerous important medicaments is found in simply
enclosing them in a tube with the compressed gas.

From these facts, M. Bert suggests, some light may be
thrown upon physiological problems now very obscure. It
is a question, for example, whether accidents caused by the
inoculation of diseased blood are due to the organisms con-
tained therein or to matter analogous to diastatic ferments.
Both views are strongly defended ; but it will be seen that the
effect of compressed air will at once determine the matter,
since the organisms, if existing, would be destroyed, while
the diastatic ferments would be unimpaired.

In the absence of the complete record of M. Bert’s experi-
ments, we are left in the dark as to the degree of pressure to
which he subjects the articles to be preserved. This learnt,
it seems that we are at once provided with a means of keep-
ing food, far easier to put in practice than any yet devised.

The hold of a ship, for instance,could easily be turned into
airtight compartments and filled with meat, fruit, or other
perishable material. These could be kept filled with com-
pressed air by a simple air pump, ata uniform pressure, in-
dicated by gages. This pump, if the vessel were a steamer,
could easily be run by the engine. Similarly, airtight cars
could be made, and the atmosphere within kept at a given
pressure. The discovery would thus enable Australian or
Texas beef to be transported over the longest sea voyages,
and the fruit of the tropics could be brought to the most dis-
tant markets. Similarly it allows of the preservation of the
dead for any length of time. The body, instead of being put
by the undertaker on ice, would simply be enclosed in an air-
tight case, into which air or oxygen would be pumped and
then all openings hermetically sealed. The results of M.
Bert’s investigations are certainly of a very high degree of
importance. If,as appears probable,they are found suscepti-
ble to the extended applications suggested, they will bring
the exactions of extortionate ice companies to a sudden con-
clusion, for ice as a preservative will no longer find an em-
ployment.

Importance of Mathematics.

In the recent eloquent dedicatory address of President
Seelye, of Smith College, Mass., the importance of mathe-
matical knowledge was illustrated as follows:

‘It would be easy to show the increasing impertance of
mathematics to practical life, the assistance it gives the
sailor and the engineer,and our indebtedness te it for the most
highly prized comforts of our civilization. But it is not for
its practical utility that I advocate its place in the higher
education. That utility, indeed, is due to the study, which
had no thought of practical results. Nor does it owe its
place to its importance as a mental discipline, although the
estimony of many generations of educators bears witness to
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its value as an intellectual exercise. Rather would I justify
the prominence of mathematics in the higher education be-
cause it is the study, above all others, which gives us a
knowledge of the mind in Nature. To it, more than to any
other source,we are indebted for what we know of the physi-
cal sciences. Long ago its importance in astronomy was recog-
nized. It made familiar to our common schools the secrets
of the earth’s motion, of day and night, of the changes of
the moon and the tides. Problems in the starry firmament,
about which the wisest sages for centuries were hopelessly
puzzled, mathematics has enabled school boys to solve. Yet
itstriumphsin astronomy represent only afragment of what
it has accomplished in the physical sciences. Sound, light,
electricity, heat, have all become subject to mathematical
formulas; and algebraic signs explain to us not only how the
subtle forces, unrecognized by any human sense, make the
music of the spheres,but how they interpret for us the music
which we hear, the colors which we see, the warmth which
we feel. So wonderful have been the results of mathemati-
cal analysis that modern scientific discovery has been forced
to introduce it into all departments of physical science.”
Four Million Horse Power from a Coffee Mill.

Many years ago, a civil engineer suggested to the French
Academy the possibility of submarine railroads, claiming
that, at a certain depth in the ocean, beyond the reach or in-
fluence of storms, the water is so dense that nothing of a
tubular form can possibly sink. His idea, then, was to con-
struct a double track railroad across the Atlantic ocean
through a circular tunnel floatad at this depth, and send
trains thundering back and forth, to the consternation of the
big fish and mortal terror of the little ones. But there was
one insurmountable obstacle to the success of his grand en-
terprise at that time, which was that the smoke of the loco-
motives would suffocate the occupants of the train in that
close, dark, and airtight tube. Theadvocate of this railroad
cable claimed that, this difficulty being removed, there could
not be a doubt as to the success of the undertaking, and all
that was necessary was enough capital to construct the novel
work. Since smoke-consuming engines have been invented,
the only scientific drawback to the construction of arailroad to
Europe has been removed. But now we have the solution of
the problem which leaves no excuse why a submarine rail-
way should not be the enterprise of the near future. The
key to the French engineer’s dream has been discovered—
the Keely motor. There you are. A piece of machinery
about the size of a coffee mill, with one teaspoonful of water
administered once a year, or less frequently if you happen to
forget it, and you have four million horse power continually
on hand. No smoke, no vapor, no howling and screeching
of steam, no beating the atmosphere from here to Europe
with tuns of coal. Just spit in a little iron cylinder, if wa-
ter is not handy, and leave the brakeman to do the rest.
Now is the time for that French engineer to come forward.
He was too fast for his age, but the age has caught up with
him, All that is wanted now is the tunnel and the railroad
track, which will require some capital. And just to dream,
in this hot weather, of flying like a streak of lightning under
the waters of the ocean, through a cool, comfortable tunnel
three thousand miles long, in palace cars, rocking dreamily
with the motion of those floating pipes! The idea reconciles
us to summer, and cools us like an iced drink.—Baltimore
News.

English vs. American Watches,

Sir Edmund Beckett, a scientific horologist, who is, perhaps,
the highest English authority upon the subject, in his work
upon “ Watches, Clocks, and Bells,” says:

‘“The liability of a watch, like any other piece of mechan-
ism, to require repair is in the ratio of the number of separ-
ate parts which make up its unity. The English watch, with
its fusee and chain, is composed of 638 more pieces than the
American watch, Dispense with these 638 additional chances
of breakage, and it is easy to infer the superiority of Ameri-
can watches, in this one respect at least. The fusee and
chain are rejected in the Waltham watch, and the direct ac-
tion of the mainspring adopted, because the fusee and chain
add greatly to the cost of a watch, and its tendency to injury,
and are of no practical value for good time-keeping. This
change is advocated on the ground that there is greater sim-
plicity of action, less friction in the transmission of motive
power, increased facility for using & lighter and more uni-
form spring, and more room for play in the other parts of the
movements.”’

In support of this view, Sir Edmund Beckett speaks very
favorably of the American principle of omitting the chain.
After alluding to what he calls the mischievous and common
accidents of chain-breaking, and noting the tendency of ad-
vanced watch-making to do without fusee and chain, he says:
¢ Accordingly, both in Switzerland and America, which are
gradually stealing away our common watch trade, the fusee
and the chain are almost universally omitted.”

The Boat Race, the Horse Race, and the Human
Race,

There aremany good people who will notgo to a horse race,
beecause it is in their estimation vulgar and low, because bets
are made on the speed of the horses, because liquor is con-
sumed by the people who bet, and because the horses that
run are strained and overstrained in order to make them ac-
complish the wonderful feats which are expected of them.

We have not much to say in favor of the horse race, even
though the British Parliament take a holiday in order that
its members may have an opportunity of joining in the gen-

want to know exactly how mueh worse a horse race is than
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a boat race. There is much about boating that is delight-
ful, healthful, and profitable. The idea in which collegiate
boating originated was a grand one. Our young collegians
had been denied proper exercise. They had slept in unven-
tilated and gloomy dormitories, some of them hardly fit for
lodging places for bats or owls. They had consumed mid-
night oil and eyesight and brain in pouring over their studies.
They were growing lank and sour and nervous and dyspep-
tic. They were cramming themselves with learning, and not
keeping up enough physical force 1o hold the learning in. It
was seen that a change was necessary. Wealthy men gave
gymnasiums to colleges. Boys bought boats. Professors
opened windows. Pure air and exercise were discovered to
ba compatible with knowledge. Muscles were strengthened.
Stooping shoulders were made erect. Flabby nerves were
toned up. Flat chests, whose lungs had never known a
healthy inspiration, were inflated. Spare arms became
brawny. Vigor took the place of lassitude, and pbysical cul-
ture took its position alongside of mental.

This wus well. But we American boys cannot do a thing
well without being so well pleased with it as to overdo it.
The mischief of overdoing is what we have fallen into.
There is as much bet!ing and gambling on the strength of
our collegiate boat races as there is at horse races. At horse
races there is said to be cruelty to animals, in the urging of
horses to run at a rate beyond their natural speed. We
would like to hear the voice of the horse on this. We sus-
pect that up to a certain reasonable point the horse enjoys
running races. It is its natural habit. But in boat racing
we have a palpable instance of cruelty to men, and some
young men have been killed by it, while others have been
wrecked physically for years or for life. We do not see that
the Columbia College was a whit more of a college during
the past year because its crew came out in last year’s race a
boat’s length ahead of the crews of other colleges. Nor
would we now take our boys from ary other college to send
them to Cornell, because the splendid athletes of that insti-
tution, came off victorious in the race about which so much
interest has just centered.

There are to-day hundreds of college youths who are not
taking half the exercise they ought to. They are those who
see no probable success in their attempts at boat rowing, and
who, therefore, row no boats at all. It would be well if the
exercise were averaged more evenly. The desire for healthy
exercise is noble. Exercise itself is magnificent. But let us
have something which will tend to the development of
yealthy constitutions, rather than that which will burry eur
ohung men into their graves, and saturate our institutions
of learning with the accursed spirit of gambling.—Christian
at Work.

BOILER INCRUSTATIONS.—Protzen recommends the intro-
duction of a piece of zinc into the boiler. This determinesa
galvanic current which protects the iron against oxidation
and corrosion, and causes the mineral ingredients of the
water to be deposited as a fine lcose mud, entirely preventing
the formation of ‘¢ crock.”

Inventions Patented in England by Americans.

[Compiled from the Commissioners of Patents’ Journal.]
From June 4 to July 5, 1875, inclusive.

Rock DRILL.—G. H. Reynolds, New York city.

SACK SEWING MACHINE.—H, P. Garland, San Francisco, Cal.
BELF-BALANCING BERTH, RTO.—W. Von Auer, Fiatbush, N. Y., et al.
SEWING MACHINE.—R. Ashe, Boston, Mass.

SEWING MACHINERY.—J. E. Folk, Brooklyn, N. Y.

SPRING PLATES.—W. H. Porter, Bridgeport, Conn.

STEAM ENGINE, BTO.—E. D. Taylor, Jersey City, N. J., et «l.
SUSPENDED BERTH, ETC.—T. P. Fordet al., Brooklyn, N. Y.
SWIMMING SctIiT.—Life-Saving Suit Company, New York city.
TELEGRAPH.—R. K. Boyle, New York city.

TELEGRAPH CIRCUIT.—W. E. Sawyer, Washington, D. C.

Tov.—W. Rose, New York city.

VENTILATING TUNNELS.—J. Dixon (of New York city), London, England.
‘WATCH CASE MACHINE, ETC.—C. L. Thiery, Boston, Mass.

‘W ATERPROOF BaAg, ETC.—L. F. Requa, New York city.

‘WATERPROOF COMPOUND.—L. F. Requa, New York city.

‘WoRrM DESTROYER.—G. W. Davis, Boston, Mass,

Recent Dmevican and gfureigu @atmt‘s.

Improved Floodway for Warehouses.
John H. Morrell, New York city.—Pipes extending up through the
building have the openings, in combination with sinks, covered by
gratings upon each floor. The s8aid pipes communicate with the
eaves pipe above, the sewer pipe below, and with all of the ainks
through the openings. In case of fire breaking out on any floor or
room of a building, the damage by water may be confined thereto,
as the water thrown into such room readily finds it way of escape
into the sinks and down the pipes, thus keeping the floor of su¢h
room or compartment sufficiently free from water to prevent soak-
ing through to the next floor below.
Improved Dryer.

Joseph F. Gent, Columbus, Ind.—This invention consists of an
open hollow conveyer trough, and in a conveyer shaft having
brushes (one or more) attached to it to sweep the surface of the
trough, the heat for drying being supplied by exhaust steam dis-
charged into the trough.

Improved Smoking Pipe Cover.

Frederick L. Suter, Brooklyn, N. Y.—This guard, retains the
tobacco securely in the pipe, while allowing the free access of
air and the ready compressing of the tobacco during smoking. The
invention consists of a cover and guard, of bent wire, and provided
with top handle and downward-extending spring-holding legs.
Improved Fastening for Ezgg and Fruit Box Covers.

Wendelin Weis, St. Paul, Minn.—The invention consists in provid-
ing the recessed side strips of the 1id with double-acting band spring
hooks, which are retained by cross wires and locked to staples of
the side strips of the box.

Improved Case for Exhibiting Yarn.
Henry John Millmann, Milwaukee, Wis.—This is a case for keep-

eral jam, and betting on their respective favorites; but we

ing (secluded from dust) zephyr worsted, knitting cotton, and simi-
lar kinds of goods, for exhibiting them for sale, so that such'goods
may be examined witheut being handled until sold.
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Improved Rotary Stool.

Aaron Rice, Fitchburg, Mass., assignor to Walter Heywood Chair
Company,same place. —This invention consists in a socket, provided
with grooved arms, ribs, and a recessed flaoge, to adapt it to receive
the legs and the screw or pivot of the seat.

Improved Method of Producing Etchings on Glass.

Erpnest Dalleinne, New York city.—This method of producing
etched glass plates consists mainly in transferring the design from
the original or positive plate to a second or negative plate, coated
with varnish and bichromate of potash, then removing the ground
by means of turpentine, then using the negative to produce the
ornaments, in similar manner, on any number of glass plates, and
finally etching the same with fluoric acid.

Improved Head Rest.

Otis C. White, Hopkinton, Mass.—An extensible rod holding the
cushion is stepped at the lower end in a socket of a plate, to which
the attaching rods are jointed for connecting the rod to the seat
back, and for staying or supporting the upper part of the rod by a
yoke. This yoke is connected with the rods by ball-and-socket
Joints, the balls be'ng on the ends of the yoke, and the sockets in
therod. In order that the yoke may swing up close to the seat
back, to carry the cushion forward when wanted without obstruc-
tion by these joints, a crook is made in the rod adjacent to each
ball, to hold the yoke upright, while the portions of the rod enter-
ing the openings of the sockets extend out horizontally from the
sockets. To make these sockets cheaply, the pattern for the rod is
made 80 as to cast them in two parts. A ring passes down on and
binds the parts snugly on the ball.

Improved Circuit Closer for Railway Siznals,

Samuel Weeks, New Orleans, La.—This is a circuit-closing device,
to be srranged at different points of the track for indicating the
approach of the train or the position of the same at the station,
bridge, crossing, or other place, for the purpose of controlling the
runniog of trains over the road. The invention consists of a metal-
lic spring plate or connector, that is supported at both ends by
spiral springs, and brought by the train in contact witha central
plate arranged below the same on a post connected to the earth.

Improved Car Coupling,

Rocco Misso and Bishop J. Warner, Macon, Miss.—A coupling
link, on being pushed into the bumper, strikes a ball and pushes it
back. A horizontal bar attached to the ball and extending outside
the bumper is thus turned, so that another bar can drop through
a notch, allowing the coupling pin to drop through the cavity of the
coupling link, coupling the cars.

Improved Planing Machine.

Julian K. Smith, Burrillville, R. I.—This is an improved device
for matching boards, to be used separately or in connection with a
planer, and to which boards of any width, with parallel or tapering
edges, may be fed and matched with a saving of lumber and time.
The invention consists of a swinging and weighted arm, with the
revolving mat cher at the outer end, moving in an arc-shaped open-
ing in the 1 ed plate or table, and adjusting the matcher, by a piv-
oted guide piece, to the size of the board.

Improved Pump Chain Adjuster.

James B. Brown, Hannibal, Mo.—This consists of an adjusting
chain with long links, or of a continuous rod of suitable length, pro-
vided with a grappling hook at one end, and a spear-shaped head at
the other. It is to be used for raising the pump chain, in connec-
tion with a conductor of flexible wire, that is passed through the
chain tube and attached to a cord of suitable length. The device
is lowered by the spear head until forced beyond the shoe of the
tube, where it is grappled, so that the cord may be employed for
drawing the chain down through the tube, and up again for repair
and adjustment.

Improved Axle Protector.

Charles G. Cowell, M. D., Plainfield, Ill.—To the hub of the flaring
wheel is secured a cap, the rim of which projects over the wheel and
over a sand band, so that its edge may be close to the end of the
hub, or to the flange of the sand band, attached to the said end
Upon the lower portion of the cap a portion of its rim is cut away,
to receive the end of the scraper. The scraper is so formed as to fit
upon the outer surface of the flaring sand band, and scrape off any
substance that may find its way in between the said cap and the
inner end of the hub.

Improved Hog-Ringing Apparatus,

Silas Sparks and John W. Sparks, Bowensville, Ohio.—This appa-
ratus consists of a pliers, the jaws of which are grooved and slotted,
and a doubled wire having an inverted cone at one end and an
opening at the other. To insert the wire, the cone is held to the
pliers. When the wire has been passed through the slit, so that the
double wire between the opening and the cone is confined in the
slit, the pliers take hold of the wire, and the jaws of the pliers
are brought together, and the wire which forms the opening is
crushed, which securely fastens the wire, as the inverted cone pre-
vents its withdrawal in one direction, and the top of the tie in the
other.

Improved Hub.

Edward F. Friend, Marianna, Ark.—The skein is made with a
shoulder near the plane of the inner edges of the spokes, to allow
the inner part of the axle arm to be made larger, and consequently
stronger. There is a second shoulder at the inner end of tbe hub,
to allow the axle arm to have a farther enlargement upon its upper
side. Upon the outer side of tae skein is formed a ring flange,
which serves as a shoulder for the inner end of the hub to bear
against. The part of the skein that projects beyond the inner end
of the hub is strengthened by aring flange. The axle box is made
with a shoulder to fit against the first shoulder of the thimble skein.
Upon the axle box are formed two ring flanges, at sufficient distance
aparttoreceive the innerendsof the spokes between them. Wedge-
shaped partitions are cast solid with the flanges, and of such a size
as to fill the space between the spokes, and thus form sockets for
said spokes.

Improved Metallic Butter Package.

Moses C. Roberts and King D. Briggs, Great Bend, N. Y.—To the
cover are attached strips of sheet metal, which are bent at right
angles, so as to pass through loopsattached to the upper band. The
ends of the strips are bent up over the loops when it is desired to
fasten the cover. This fastening holds the cover securely in place,
and at the same time the said cover can be readily removed. This
construction of a butter package prevents the moisture from soak-
ing out of the butter, and the air from having access to it, so that
the butter will keep sweet for a long time. The body is strength-
ened by metallic hoops.

Improved Barber’s Chair.

William Hoehn, New York city, assignor to Adam Schwaab, of
same place.—In this barber’s chair the back is adjusted by a screw
bolt pivoted thereto in connection with an operating nut, secured
to a pivoted guide socket or tube of the seat of the chair. By turn-
ing a hand wheel in either direction, the back is quickly set as re-
quired without the noise usually incident to the crank and gear
wheel devices.

Improved Eyeglass.

John J. Bausch, Roohester, N. Y.—This eyeglass is provided with

self-adjusting nose pieces closed at both ends.

Scientific dmevican,

[AvGUsT 14, 1875.

Improved Smoking Case,

Henry W. Dann, West Troy, N. Y.—This is an improved smoking
case, that provides readily accessible compartments for tobacco,
matches, and pipe. It consists of an oval case with central and end
compartments, and hingedlidsfor the different articles, one of the
end compartments being arranged with a tubular extension pro-
Jjecting into the central compartment for storing the pipe and pipe
stem.

Contrivance for Loading and Unloading Wagons.

Montgomery C. Meigs, H. L. Meigs, Romney, Ind.—7 he invention
consists in attaching a skid at the front as well as the rear of the
wagon, in providing two end-notched bars that are pivoted to bol-
sters in front so as to hold up the wagon body for a short turn, and
in a peculiar mode of drawing apart the longitudinal halves of bot-
tom for discharging the load.

Improved Air Supply Attachment for Carbureters,

John M. Cayce, Franklin, Tenn.—The invention relates to meth-
ods of furnishing air to carbureters by automatic devices, and con-
sists in passing a uniform quantity of air through hydrocarbon to
the burner, thus rendering the flame steady and unvarying, by
means of a weight or spring.

Improved Truck.

B. L. Pratt, Le Raysville, Pa.—The invention relates to means
whereby a warehouse truck may be-wheel-locked, to afford greater
facility in loading ; and consists in racking the inner edge of wheels
and applying a detent pawl upon each side, said pawls being both
attached to the same head, held aloof from the wheels by the same
spring, and provided with the same movable stem.

Improved Fixture tor Carriage Curtains.

D. R. Wright, J. M. Ripple, Waynesboro’, Pa.—The invention con-
sists in several features of improvement by which the curtainis pre-
vented from being bulged and strained by the glass, the spring so
arranged as to economize space, and the curtain kept laterally
stretched as well as compelled to move up and down without puck-
ering. The case, mechanism, and roll are also supported in a novel
and more effectual manner, while the action of the springis arrested
for the detachment of roll in an ingenious and convenient way.
With these improvements, the curtain may be readily drawn down
and held by a spring latch, and when unlatched will rise automati-
cally to its place. '

Method of Forming Piles or Fagots of Old Railway
Ralls,

Joseph Downing, Sr., Allentown, Pa.—This consists of a pile of
old railroad rails, constructed of one whole rail and two part rails
divided by cutting longitudinally along the middle of web. The
web portion of said partsare placedin the pile, so as to abut against
the web of the whole rail, and the interstices are fillled with extra
pieces of metal.

Improved Middlings Purifier.

Jacob C. Knoebel and Fred C. Knoebel, Belleville, Ill.—This in-
vention consists of two chambers separated by a vertical partition,
in one of which compartments is a series of cant boards arranged
one above another at suitable distances apart on the partition, and
canting downward and nearly to the face board. The latter has
openings for air and steps to prevent the direct descent of the mid-
dlings which enter at the top. The other compartment consists of
a dividing and ascending suction passage, into which the light and
impure matters are taken from the front compartment through
passages in the partition regulated by dampers, there being a pas-
sage for each space between the cant boards.

Improved Safety Clevis.

Charles N. Poundstone, Grand. Ridge, Ill.—The object of this im-
proved clevis is to connect the doubletree and whiffletrees with
each other. Itisso constructed that it cannot become accidentally
detached, and it has no loose parts. The clevis is formed of two
hook-shaped parts pivoted to each other at their bends, and a pin
swiveled to the long arm of one of the said parts, working loosely
in the long arm of the other part.

Improved Automatic Feed Water Regulator.,

Joseph Wertheim, Frankfort-on-the-Main, Germany.—This device
is operated by steam entering a tube, when the water level falls be-
low a lower orifice thereof, and expands the metal of the same.
This, through a series of levers,opens a feed cockand admits water
to the boiler from a reservoir, in which the water is heated by a
coil in which the exhaust steam from the cylinder circulates. Mech-
anism is provided which renders the apparatus very sensitive. The
gradual discharge of the water and the cooling off of the reservoir
produces, by the condensation of the steam, a partial vacuum, and
fills thereby the reservoir with water from the suction pipe.

Improved Fastening for Butter Tubs,

Henry C. Carter, New York city.—Two ears are fastened to the
upper part of opposite tides of the tub, and are slotted to receive
the fastening hooks. A plate is attached to the top of the cover,
and has a hook formed upon its outer edge, the cavity of which is so
formed as to act as a cam upon the rounded bar of the ear, to draw
the cover down snugly upon the tub. To the opposite side of the
top of the cover is attached a plate, which has two projections
formed upon its outer edge, which projeot to the edge of said cover,
and have elongated recesses formed in their under sides to receive
the pivots of a clasp hook, and thus allow the fastening to adjust
itself to any warping of the tub.

Improved Mold for Shaping Wax Comb Guides for
Hives.,

John F. Ervin, Vinton, Iowa.—This mold is composed of tin, fitted
to a groove of conical form in a piece of wood. The metal extends
out from the groove in each direction. The melted wax is poured
into the mold through the funnel. The mold has a plate across the
lower end, which stops in wax, so that the mold fills, and the wax
adheres to the frame as the mold is withdrawn.

Improved Ironing and Kitchen Table.

Andrew Aitkin, Wells River, Vt.—This is a combination of a ta-
ble and a swinging frame pivoted for foldinginto a sliding drawer,
with an ironing board supported on the frame and table. When
the ironing is completed, the board is detached and the frame re-
leased from the table and folded down into the drawer until required
again for use.

Improved Wire Stretcher,

Henry Miles, Springdale, Iowa.—This is an improved device for
drawing the wires of wire fences and other wires taut to takeup the
slack, or to draw the ends of a broken wire together, to enable them
to be fastened.

Improved Bale Tie.

Edwin D. Chadick, Denison, Tex.—This invention consists in a
bale tie consisting of the tubular T-shaped buckle, in combination
with a wire band. One end of the wire is passed through the hol-
low of the buckle, is bent back along the outer side of the said
buckle, and i8 wound sround itself. This construction allows the
buckle to be turned upon the wire. The other end of the wire is
turned back upon itself, and is twisted around the body of the said
wire to form a loop, to be passed over the hook arms of the buckle.
The loop is passed over the hook arms of the buckle by turning the
said buckle partly around. Thebuckle is then turned back to bring
the loop below or above, and, as the bale expands, the loop will be
drawn snugly upon and held securely by the sald buckle.
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Improved Automatic Music Recorder.

Gustave Landrien, Brussels, Belglum.—This invention consists of
a clock train supported suitably below the key board for moving
forward the music paper, stretched and guided by rollers over a
bridge. The keys of the key board are connected by slidiog pins
with fulcrumed and jointed levers, which act on pencils of a lateral
guide board above the music paper, and depress the same to desig-
nated places on the staffs of the paper as the keys are struck. The
musical expression is registered by means of stops above the key
board and connecting levers, which act on a series of pencils of the
board, marking by distinctive signs at fixed points of the paper the
various expressions and other accessories. A pedal connection,with
marking lever and pencil,marks the bars of the measure in conjunc-
tion with the value of the notes as obtained by the longer orshorter
contact of the peacils with the continually-advancing paper.

Improved Combined Lamp and O0il Can.

William Roberts, Quincy, Ill.—This combined lubricator and lamp
is composed of a tube, in which there is a cross partition which di-
vides the tube into two parts, one of which contains the lubricating
oil, the other contains the lamp oil. Air is admitted through a tube,
which tube is closed by the spring thumb lever. By this device, the
oiling and lighting may be done with one hand while the operator
supports himself with the other hand.

Improved Ice-Breaking Attachment for Vessels,

Joseph T. Martin, New York city.—By suitable construction, as a
shaft revolves slowly, onther shafts slide longitudinally through the
holes in the said shaft and strike the ice with the heads formed
upon their ends, 8o as to break the ice in pieces in front of the ves-
sel, each shaft sliding twice at each revolution of the main shaft.
The sliding shafts have rubber blocks placed upon them to receive
the jar should the ice not be firm enough to check their momentum.

Improved Plane Iron.

William Young, Mabon, Nova Scotia.—This invention relates to
an improved mode of applying the cap piece to the plane iron so
that it can be quickly adjusted and locked for giving the plane more
iron. The invention consists of a slotted plane iron, to which the
cap piece is locked by an eccentric lever pivoted to a post of
the same.

Improved Hydrant.

Walter Scott, Passaic, assignor to Joseph Chadwick, Boiling
Spring, N. J., and Henry Dale, New York city.—The stand pipe has
a branch connection with the main, and a horizontal discharge pipe
at the top. A plug valveisarranged in the branch, outside of the
stand pipe, with its stem through the pipe for its upper bearing.
This arrangement enables the utilization of the extra passage of a
three-way cock for opening an escape passage, which is also pro-
vided in the shell of the cock for opening when the main passage is
closed, to let the water escape from the stand pipe.

Improved Centrifugal Machine for Making Paper
Barrels.

William G.Pennypacker, Wilington, Del.—This is a combination
of rotary centrifugal cylinder and circumjacent case, both made in
sections that open and close longitudinally. By the action of
strikes, the pulp is distributed evenly over the entire surface of the
cylinder, and the cylinder is allowed to revolve until a sufficient
quantity of water has been thrown off through the sides, when the
cylinder is stopped. The strike is contracted and raised out of the
oylinder, and the casing and cylinder are opened and the barrel is
removed entire. The cylinder and casing are then closed, and the
operation is repeated.

Improved Pocket Book Frame.

Bart M. J. Blank, Jersey City Hights, N. J., assignor to Morris
Rubens, New York city.—By this invention, the marking and wear-
ing out of the inclosing leather flap of the pocket book are avoided,
and a neater shape of the frame obtained. It consists of the indent-
ing of the middle part of the jaws to the length of the clasp, so that
the same closes thereon at a level with the adjoining parts of the
Jaws.

Improved Brush Binder.

John Blair, Boston, Mass.—This invention consists of one contin-
uous piece of soft rubber, which is attached by a cylindrical band
in the bristles below the ferrule, and by connecting the perforated
yoke part to the ferrule and handle. The ferrule has side openings,
which allow the head of the brush to be grasped. Tne binder is
used with the brush until the bristles are worn down, preserving in
the mean time the upper part of the bristles in their original con-
dition.

Improved Table-Leaf Lifter and Supporter.

Tilton E. Smith, Attica, Mich., assigner to himself and Charles J.
Locker, same place.—This invention is for raising and supporting
the leaves of dining and other tables, and it consists of a movable
bar, which is connected with two sliding lifters by means of hook
rods and a center pin. When the bar is thrown from right to left,
thelifters, by means of the rods, will be moved outward from the
opposite sides of the table, and will lift the table leaves and support
them when they are up flush with the table top.

Improved Device for Raising and Lowering Cattle
Racks on Platform Scales,

Preston C. Dockstader, Lyndon, Ill.—On plates which are fastened
to each corner of the rack are pins, which extend below the plate.
To the latter a slideis dovetailed, which carries a wheel and axle.
When the rack is lowered, the pins enter holes in the scales, but-
tons being removed from ribs of the slides. When the rackrestsin
this position on the scales, the wheels haog above the scales. When
the rack is raised, rocking buttons are made to engage with the
ends of the ribs, and the weight of the rack rests on the wheels, and
the rack may be rolled off, as may be desired.

Improved Apparatus for Raising Sunken Vessels,

Joel Neleon Furman, Patchogue, N. Y.—This invention consists of
a couple of tanks to be sunk along the sides of the sunken vessel
by filling with water. They are inclined on the bottom so as to heel
over from the vessel, and have contrivances by which they are
locked together at each end of the vessel, so that, when they rise,
by having the water discharged or air pumped in, they swing up
against the sides of the vessel and gripe it firmly, so as to hold on
without any other fastening.

Improved Candy Spinner.

Stewart B. Hymer, Terre Haute, Ind.—The object of this inven-
tion is to provide an improved machine for spinning candy into
sticks from the plastic mass, and it consists in the combination of
three wheels set at about equal angles with respect to each other,
and having faces of vulcanized rubber or other non-conducting
and non-adhesive material, the said faces being of such pattern as
it may be desirable to spin the sticks into.

Improved Baking Stand.

John A. Watson, Lexington, Miss.—This invention consists in a
circular plate, with apertured lugs at suitable intervals, and with
rollers journaled in swiveled bearings, so that it can conveniently
be turned by a hooked rod.

Improved Plow.

Jacob R. Sample, Liberty, Miss.~This invention relaves to certain
improvements in plows, and it consists in the peculiar construction
and arrangement of parts of which the points are both reversible

and invertible, and rendered by such adjustment self-sharpening.
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Business and Levsonal,

The Charyge for Insertion under this head 8 $1 a Line.

Manufacturers of Machinery for all purposes
will confer a favor by maliling their Circular to Geo. A.
Cobaugh, Manufacturer’s Agent, Middletown, Pa.

Metallic Pattern Letters and Figures, to put on
patterns of castings.all sizes. H. W.Knight,SenecaFalls,N.

Hoadley Portable Engines. R. H. Allen & Co,,
New York,Sole Agents of this best of all patterns.

Hotchkiss Air Spring Forge Hammer, best 1u the
market. Prices low. D. Frishie & Co.. New Haven. Ct.

$17 Foot Lathes. Geo. F. Shedd, Waltham, Ms.

Says a late issue of the Philadelphia City [tem :
¢* Ingenuity has been taxed to find the surest and most
directmeans of reaching the public, and thebusiness man
who would advertise a specialty,andget thegreatestgood
out of the greatest number, in the shortestspace of time,
18 compelled to go to Geo. P. Rowell & Co., of New York,
for advice. Why to this house? Because it {8 the head
and front of the advertising business. It is prompt,
methodical, and clear {n {18 transactions, and possesses
the confidence of all the houses which advertise most.

Side Wheel Steamer, 21 ft. by 5; can earn $15 to
$25a day. Address Geo. F. Shedd, Waltham, Mass.

A Self-Acting Trap, to rid out all Rat and Ani-
mal Creation. Agents wanted. No trouble to sell. For
Traps, &c.,address John Dildine, Limestoneville, Mon-
tour Co., Pa.

Scale in Boilers Removed—No pay till the work
is done. Send for 34 page pamphlet. George W. Lord,
Philadelphia, Pa.

1,2,& 3 H.P. Engines. Geo.F.Shedd,Waltham,Ms.

Any person desiring a Patent Salesman, address,
stating article, P.O. Box 282, Cuba,Alleghany Co.. N.Y.

Agents! The Patent Artificial Fish. a beautiful
ornament for Lamps, warranted to prevent explosion and
breakage of chimneys. $2 per doz.; Sa . ple 50c. ‘‘Thou-
sands’’ for Agents. Address S.S.Kirk,Washington,D.C.

For Sale, at Great Bargains—One 18x36 second
hand Green’s Patent Automatic Cut-off Engine, also one
18x36 Slide Valve; both in perfect order. Apply to Todd
& Rafferty Machine Company, 10 Barclay St., New York,
and Paterson, N. J.

Spoke Machinery Wanted. E.D. Eames, Grand
Rapids, Mich.

Parties having Greasy Cotton Waste and Mix
Rags tor Sale, address, with price, Box 62, Lee, Mass.

For Sale—Large lot second hand Machinists’
Tools, cheap. Send for list. I. H. Shearman, 45 Cort-
andt Street, New York.

Foot Lathes—Wm. E. Lewis, Cleveland, Ohio.

Small Gray iron castings made to order. Hotch-
kiss & Ball, Founarymen, West Meriden, Conn.

Windmill rights and royalties for sale cheap.
Mill tested and proved a success. See cutin Scientific
American, April 10th. For circular, terms, &c., address
E. S. Smith, Good Hope, McDonough Co., Ill.

Reciprocity! Wanted: Machinery to hull, elean
and polish SU0 or 400 1b. rice per hour in the best possible
style. State full particulars to E. Lindemann, Walilua,
Sandwich Islands.

Patterns,Patent Office and Experimental Models,
made by Crook & Herring, 36 Center St., New York.

Barry Capping Machine for Canning Establish-
ments. T. R. Balley & Valil.

Second Hand Steam Engines, Pumps, and Iron-
Working Machinery. Catalogues free. E. E. Roberts,
119 Liberty Street, New York.

The “Scientific American” Office, New York, is
fitted with the Miniature Electric Telegraph. By touching
1ittle buttons on the desks of the managers signals are sent
to persaps in the various departments of the establish-
ment. Cheap and effective. Splendid for shops, offices,
dwellings. Works for any distance. Price 86. with good
Battery. F. C. Beacb & Co., 246 Canal St., New York,
Makers. 8end for free {llustratea Catalogue.

Boult’s Paneling, Moulding and Dovetailing Ma-
chine {8 a complete success. Send for pamphlet and sam-
ple of work. B. C. Mach’y Co., Battle Creek, Mich.

For best and cheapest Surtace Planers and Uni-
versal Wood Workers, address Bentel, Margedant & Co.,
Hamilton, Ohio.

For Tri-nitroglycerin, Mica Blasting Powder,
Frictional Electric Batteries, Electric t'uses, Exploders.
Gutta Percha [nsulated Leading Wires, etc., etc., etc.,
result of seven years' experience at Hoosac Tunnel,
address Geo. M. Mowbray, North Adams, Mass.

Wrought Iron Pipe—For water, gas, or steam.
Prices low. Send for list. Baliley, Farrell & Co., Pitts-
burgh, Pa.

Hotchkiss & Ball, West Meriden, Conn., Foun-
drymen and Workers of Sheet Metal. Will manufacture
on royalty any Patented articles of merit.

For best Bolt Cutter, at greatly reduced prices,
address H. B. Brown & Co., New Haven Conn.

¢ Lehigh”’—For information in regard to emery
wheels. their uses, &c., address L. V. Emery W. Co.,
Weissport, Pa.

American Metaline Co., 61 Warren St., N.Y. City.

Small Tools and Gear Wheels for Models. List
free. Goodnow & Wightman, 23 Cornhill. Boston, Mass.

Peck’s Patent Drop Press. Still the best in use.
Address Milo Peck. New Haven Conn

Faught’s Patent Round Braided Belting—The
Best thing out—Manufactured omly by C. W. Arny, 301 &
803 Cherry St., Philadelphia, Pa. S8end(for Circular.

Three Second Hand Norms Locomotives, 16 tuns
each; 4 ft. 8} inches gauge, for saleby N. O. & C. R. R.
Co., New Orleans. La.

Genwne Concord Axles—Brown,Fisherville,N.H.

Temples and Oilcans. Draper, Hopedale, Mass.

Price only $3.50.—The Tom Thumb Electric

Telegraph. A compact working Telegraph Apparatus,
for sending messages, making magnets the electric light,
giving alarms, and various other purposes. Can be put in
operation by any lad. Includes battery, key, and wires.
Neatly packed and sent to all parts of the world on receipt
of price. F. C. Beach & Co.. 246 Canal St., New York.

For 13, 15,16 and 18 inch Swing Engine Lathes,
address Star Tool Co., Providence, R. I.

Spinning Rings of a Supernor Quality—Whitins-
ville Spinning Ring Co., Whitinsville, Mass,

For best Preases, Dies, and Fruit Can Tools, Bliss
& Willlams, cor. of Plymouth and Jay, Brooklyn, N. Y.

For Solid Wrought-iron Beams, etc., see adver-
tisement. Address Union Iron Mills, Pittsburgh, Pa. for
11thograph, &c.
Al Fruit-can Tools, Ferracute W k’s,Bridgton,N. J.

For Solid Emery Wheels and Machinery, send to
the Union 8tone Co.. Boston, Mass. , for circular.

Hydraulic Presses and Jacks, new and second
tand. Lathes and Machinery for Polishing and Bufiing
Metals. E. Lyon, 470 Grand Street New York,
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J. N. W. will find directions for brown-
ing gun barrels on p. 11, vol. 32.—L. M. F. H.
and A. L. B. will find a description of an artificial
ice process on p. 54, vol. 31.—W. M. B. should test
his engine with an indicator.—E. A. K. and H. T.
M. do not send sufficient data.—F. B. will find de-
scriptions andillustrations of well-boring appara-
tus on p. 54, vol. 33.—R.and N. T. should consult
Molesworth’s “Pocket Book” as to tractive power
required to move a vessel.—F. J. H. can brass or
bronze iron castings by the process given on p.
283, vol.3.—J. R. W.will find a recipe for black-
board composition on p. 91, vol. 30.—M. L. will find
a recipe for paste for fixing labels on tin on p. 253,
vol. 30.—S. L. will find a recipe for bluing on p.
219, vol. 31.—J. W.C. will find recipes for hard soap
on pp. 331, 379, vol. 31.—R. W. and P. P. S. can wa
terproof canvas by following the directions on p.
347, vol. 31.—F. L. and O. E. D. will find that the
horse power of an engine was explained on p. 33,
vol. 33.—D. L. will find a description of bisulphide
of carbon on p. 144, 283, vol. 30.—W. R. B. will find
information as to the hydrogen in water on p. 81,
vol. 33.—R. D. B. can blue iron and steel by the
process detailed on p. 123, vol. 31.

(1 J. D. R. asks: What is the maximum
strain per square inch upon the drawbar of the
locomotive attached to one of the largest passen-
ger trains? A. Tt isthe tractive force of the lo-
comotive divided by the area of cross section of
the drawbar. The maximum tractive force of a
locomotive is the square of the diameter of the
piston in inchesXthe length ot stroke in inchesXx
the greatest pressure in the oylinder in lbs. per
square inch+the diameter of the driving wheel in
inches.

(®) R.B. F. says: I have seen an engine
that runs by superheated steam produced by wa-
ter falling, drop by drop, upon a white hot iron
surface. After the superheated steam has been
used, it is turned iuto the fire and there is decom-
posed, and the hydrogen burned, the oxygen pro-
moting the combustion. Is superheated steam de-
composed on striking an open fire? A. Yes, if
the temperature is high enough.

(3) G. C. S. asks: 1. What proportion of
gunpowder by weight should there be to the bul-
let in a rile? A. The proportion varies with the
character of the shooting. 2. How large should a
bullet be for a breechloading rifle, the bore of
which is 031 inch in diameter? A. Almost equal
to the diameter of the breech.

(4) W. P. says: [ have a house of which
the lower story is of stone (30 inches), and the up-
per story of brick, located on highground. We
had a destructive rain storm, and tbe rain
drove with great force against the north end of
the house, soaking through to the paper on the in-
ner wall, causing the paper to mildew,and creat-
ing an unhealthy odor. .The moisture isin the
wall yet. How can Iremedy it? A. The joints in
the interior of the wall were probably not closely
filled with the mortar, and the wall itself not pro-
vided with strips on the interior to isolate the
plastering. Get a good mason to examine the wall
closely on the exterior and point up again all
joints that are not smooth and tight; the brick
work might have two coats of paint in addition;
seealso that there is no means of entrance for
water at the roof cornice. On the interior, if the
plastering has been applied directly to the wall,
the surest remedy will be to have it reolastered
upon strips nailed upon the present plastering.

(5) P. J. M. asks: Do we increase the fric
tion by increasing the surface, supposing no weight
to be added? A. Within ordinary limits the
amount of friction is independent of the surface.

(6) W.asks: Is the back reducing gear, on
a common engine lathe, any addition to the power
of the machine, or is it only a convenient method
of using the power as taken from the motor? A.
The back gear enables heavier work to be done,
and takes more power to drive than does the di-
rect use of a belt; but the latter runs more easily
and delivers a higher speed to the work.

(7) A. W. L. asks: Can a steam engine be
run with water that is strongly saturated with
soap? A. It might be done, but it would not be
advisable.

(8 J. H. R. asks: What are the diameters
of the car wheels used on the eastern roads, the
width and thickness of flanges, and the weight?
A. Diameter from 30 to 33 inches, width of tread
and flange 53¢ inches, weight from 450 to 500 1bs.

(9) W. M. M. asks: What metals are there
in the eagle pennies manufactured in 1858 ? A.
Copper and nickel.

(10) J. L. says: There is a dispute in re-
gard to the power of an eight inch stroke steam
engine. Is it possible to build an engine with an 8
inch stroke that will produce 100 horse power? A.
Yes.

(11) J. C. P. says: I am making a piston
blower of a square box 3x3 inches inside, in which
the piston will work, being driven by a belt wheel
and pulley by hand, with a balance wheel on the
crank shaft. The piston will bave a 6 inch stroke.
There is a valve in the bottom of cylinder with 1
inch opening for ingress of the air. What size
of pipe andvalve do I want for the discharge of
air into the receiver from the cylinder? It will
make about 300 revolutions per minute. A. A
pipe ¥4 inchin diameter will answer. 2. How many
1bs. pressure to the inch can I compress into the
receiver with this machine? A. Six or seven. 3.
Will it make a sufficient blast for a common black-
smith’s forge? A. It will not be as efficient as
some other devices.

(12) N. W, H. asks: Can live steam be seen
in a boiler by inserting a glass in a hole 1to 2
joches in diameter? A. No.

(18)J. W. asks: 1. I have a flat bottomed
steamboat, 12 feet wide by 36 feet long,with a
slern wheel 8 feet in diameter by 7 feetlong. It
makes very good time in still water and down
stream, but not so well against a heavy current.
Can I change the wheel to advantage? A. We
could not tell you without having more data. 2.
If I wish to drive it by the engine at the bow,
would a shaft and bevel gear answer better than
a belt and pulleys? A. You will find that gear-
ing makes the most satisfactory connection.

(14) G. M. says: I havea packing house.
and melt the heads and scrap in an iron tank, put-
ting them in quite fresh and clean, using live
steam at about 40 lbs. pressure. The lardisof a
good white color, but has a burnt smell with it.
How can Itakeit away? A. Use steam of lower
pressurein future. We scarcely think that you
can remove the smell from that already made.
Some of our readers, however, may be able to
help you with their experience.

(15) E. R. M. asks: With magnetized iron
or lodestone, does the attractionvaryasthesquare
of the distance? A. Yes.

Can it be truly said that water raised by the
Archimedean screw flows down a series of inclined
planes? A. Yes.

Has the question of a cannon on a train, fired in
an opposite direction, been disoussed in the SCIEN-
TIFIC AMERICAN ? A. Yes. See p. 213, vol. 32.

(16) C. K. asks: In working a suction and
force pump, all in good order, will it force more
water through a hose 2 inches in diameter with-
out a nozzle on than with a 1 inch nozzle? A. No,
unless the pump leaks.

(17) H. H. W.asks: Why isa thimble skein
wagon more easily drawn through mud or sand
than an iron axled wagon of smaller dimensions ?
A. When this is the case, it must be due to differ-
ence of fitting. We doubt 1f it is universally
true.

(18) W. P.C. asks: At what angle above
thehorizon should a hose be held for the furthest
horizontal play? Is there a rule for calculating
the relation between the vertical and horizontal
play of the same stream? If a pipe is held to play
vertically, and throws a stream 200 feet in that po-
sition, and 18 then inclined to play horizontally,
how far should it throw? A. There are rules, ap-
proximately correct, to be found in any good
treatise on hydraulics. The experimental data
on which these rules are founded are, however,
rather limited.

(19) J. F. G. asks: 1. What is the proper
name fora loop in a pipe, to allow for expansion?
A, An expansion joint. 2. I have made an engine
of 2% inches bore by 4 inches stroke. Can you
give the horse power? A. See p. 33, vol. 33.

(20) A. W, A. says: I want to run a circu-
lar saw mandril; saw is 60 inches diameter, at
rightangles to line shaft. To accomplish this I
have thought of three modes. 1. By bevel gear.
2. By running a half twist belt from line to coun-
tershaft, countershaft running directly over line
shaft, at a distance of 12 feet. The pulleys on
both shafts are to be 30 inches in diameter and of
15 inches face. 3. To turn a corner by means of
two loose pulleys in a perpendicular shaft belt (12
inches wide) to run direct from line round loose
pulleys to countershaft. Do you think either of
these plans is practicable? A. Try the second
plan, if the countershaft can easily be arranged.

(21) H. C. D. asks: How many lbs. to the
square inch of heated air will it require to run a
sewing machine? How larxe should be the cylin-
der ? What should be the size of the air chamber,
and will a kerosene lighted wick be sufficient to
expand the air to get the required pressure to run
said machine? A. Your questions are too indefi-
nite, It must be evident to you that either the
pressure of air, or the size of cylinder, must be
fixed as a preliminary operation. We do not
think that you can get along with a kerosene lamp
unless it isof very unusual dimensions.

(22) W. J. says: 1. Ithink of making an
upright boiler, 13 inchesin diameter and 3 feet
high with 28 smoke tubes of 1 inch diameter and 1
foot long, arranged around the circumference of
the boiler, and 58 circulating tubes 1 foot long, 1
inch diameter, dropping into the fire, screwed well
into the crown sheet. The crown sheet is to be
stayed to head sheet with four 1 inch stays, 41§
inches apart, and there is to be 1 inch water space
around the fire stayed with 5¢ inch stays, 3 inches
apart. Shellis to be of % iron, crown and head
sheets of f; iron. Isthis a good way to build a
boiler to put in a skiff 18 feet long by 4 feet 6 inch-
esbeam? A. The boiler will answer very well. 2.
What pressure steam can I safely carry? A. You
can carry 100 1bs. of steam. 3. What size of en-
gine (slide valve) will it furnish with steam? A.
One 3 inches diameter by 3 inches stroke. 4. If it
would drive an engine 3 inches diameter by 3
inches stroke, would it be better to putin two
cylinders whose united area would equal the
single cylinder? A. The single engine will be
best. 5. What size and pitch of wheel would you
recommend ? A. Use a propeller with pitch of
214 or 3 feet.

(23) F. D. G. asks: Howcan I clean finger
marks offground glass? A. Try rubbing thespots
for some time with a little tripoli or benzole.

(24) E. S.D. and others.—The zinc in the
battery is the positive element and the copper the
negative.

(25) C. P. E.says: I have an upright boiler
20inchesin diameter by 60 inches high, with 6
two inch tubes 36 inches Jong. The grate is 4
inches in diameter. I am building an engine 5x5
inches; is boiler large enough for it? A. No.

(26) 8. K. H. asks: Will a piece of bronze
statuary, placed on a granit¢ monument exposed
to the weather, stain the granite? A. Yes;
slightly.
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(27) C. W. A. asks: What is the simplest
galvanometer that will determine the relative in-
tensities of the different.galvanic elements? A.
Takean ordinary pocketcompassand wind a hun-
dred feet of No. 18 insulated copper wire around
it.

(28) E. M. B. says: I have an office tele-
graph of three stations, using No.18 gage uncovered
copper wire. When first put up, the wires were run
as much as possible in the air, and the bell sound-
ed fairly; but the wires being unsightly, I took
them down and ran them round on the mop
board; then the bell sounded, first faintly, then
notat all. Batteryis three Léclanché cells. 1 put
a handful of sal ammoniac in the jar, adding wa-
ter asit evaporates; the porous cell is sealed, so I
have not troubled that. What is the matter? A.
Insulate your wires by fastening them to porce-
lain knobs. 2. I have read the article on light-
ning on p. 145, vol. 31. Shall I connect my main
lightning conductors with my 1 inch lead water
pipe in the cellar, which is distant from the 9inch
ironstreet main about 20 feet; or shall T connect
through the roof with the feed pipe of water tank
which isin the attic, and of course is a continua-
tion of the main feed pipe from cellar? A. Con-
nect with both. The more earth connections you
have, the better.

(29) W. B. H. asks: Please give a list of
the metalsin the order of their ability as electric
conductors. A. Silver, copper, gold, aluminum,
zinc, cadmium, platinum,cobalt, iron,steel, nickel,
tin, thallium, lead, arsenic, anbmony, mercury,
bismuth, sulphur. Of alloys, brass is between cad-
mium and platinum, and German silver between
tin and thallium. Graphite is between bismuth
and sulphur.

(30) G. S. says:Iam buildinga screw press,
for which I have a worm wheel of 24 inches diam-
eter and 2 inches pitch. The worm is 6 inches in
diameter. With such a worm and wheel, how
large a screw shall I require to lift 100 tuns to sus-
tain the load for 1 hour? A. This depends on
the amount of power applied to the worm. 2.How
can I calculate the power required to work sucha
press? A. Consult Haswell’'s ¢ Pocket Compan-
ion.” 3.1Is a castiron table6 inches thick, 16 inch-
es wide, and 36 inches between supports, able to
bear 100 tuns in the middle? A. Not with safety.

(31) E. L. C. says: 1. I am building an el-
liptic spur gear wheel to work on fixed centers;
transverse axis is 14 inches, conjugate axis 8 inch-
es. The wheel has 12 teeth. I soonfound that the
string trammels and compasses would not do for
the curve, being too flat, as the pitch curves must
touch on the line of centers throughout the rcyc-
lution, the distance between centers being 11 inch-
es. A. Consult Camus ¢ On the Teeth of Wheels.”
2. What is the best shape for the teeth ? A. Make
epicycloidal teeth.

(82) D. F. C.asks: 1. What is the proper
way to set a thread tool to cut a gas pipe tap? A.
By the taper. 2. If Iusea lathe with a taper at-
tachment, should the tool be set by the taper or
by the face plate? A. By the taper. 3. Suppose I
use a cormon lathe without a taper attachment,
should the tool be set by the end of the tap or by
the taper? A. By the taper.

(33) H. H. C. asks: Will a horizontal cop-
per boiler, 4 inches in diameter by 10 inches long,
supply a cylinder 1}¢x1}¢§ inches, with sufficient
steam to drive a boat 84 feel long at 4 miles an
hour? A. No.

(34) M. R. says: A friend holds that a
crank pin revolves on its axis when the engice is in
motion, inasmuch as it is impossible for a body to
present the same side first up and then down with-
out turning on its axis. Will you give an explana-
tion and set the matter atrest? A. We think you
might find some more profitable subject for dis-
cussion. It is a very easy thing, however, to try
the experiment, attaching a pointer to some part
of the crank pin, if such a demonstration is re-
quired to convince® any one.

(35) S.G. W, W.—It is best to have the
valve of a steam engine close quickly, but itis
well to have the ports closed when the piston has
completed 1§ of the stroke at the farthest.

{(36) E. H. asks: 1. How ean [ prevent fish
oil from eongealing in cold weather ? A. The best
method 18 to keep the vessel containing it envel-
oped in some non-conducting substance, such as
straw, sawdust, woolen fabrics, etc. 2. By what
process can I transform it into paint 0il ? A.If you
will send us asample of the oil you mention, we
shall be better able to answer your question. You
do not state the variety.

(37) E.E. K. says: I have a well of water
which is perfectly clear and has a very slight min-
ral taste. It is extremely hard,and rusts off the iron
hoops on well buckets at a surprisicg rate ; when
boiled in an iron tea kettle, it leaves a thick rusty
coating. It i8 found in a stratum of hard blue
sandstone. What kind of wateris it, and is it like-
1y to be wholesome? A. Send us a sample of the
water in question, marked plainly with your name
and address, and we will test it for you.

(38) J. H. N. asks: 1. How is nitroglycerin
exploded ? A. Itisexploded by means of electric
fusesand by fulminates. 2. Isit sure to explode if
struck a heavy blow? A. Yes. 3. How are the
following exploded : Mercury fulminate, pyroxy-
lin, picric acid, potassium picrate, barium picrate
strontium picrate, lead picrate ? A. All these are
exploded either by friction or percussion.

(39) H. A. H. asks: 1. If the conducting
power of platinum is 100, what is the relative con-
ducting power of an ordinary carbon? A. 0:0246.
2. In making a silver solution by battery process,
a spongy substance was found at the cathode.
What is its chemical composition, and how can I
avoid its formation? A. Quantity of current too
small for the solution. Increase the surface of the
zincs.
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(42) A. D. B. asks: How can I prepare
sperm oil S0 as to prevent its becoming gummy
and sticky when used on light machinery? A. It
may be purified by agitating 100 parts oil with 4
parts chloride of lime and 12 water; a small quan-
tity of decoction of oak bark isafterwardsadded
to remove all traces of gelatinous matter which it
retains, and the mixture is left to settle. The
clear oil is afterwards agitated with a small por-
tion of sulphuric acid, again clarified by subsi-
dence, and washed to remove adhering sulphuric
acid.

(41) W. W, B. asks: 1. How can I renovate
a Philadelphia pressed brick front, which has be-
come soiled with the weather? A. Very dilute
sulphuric acid and a stiff brush are sometimes used
for this purpose. 2. I tried to make the cement
which you recommend as waterproof for repairing
glass, namely, white shellac dissolved in 1§ its
weight Venice turpentine, but it will not dissolve.
How can I do it? A. Melt them together by
heat.

(42) J. M. McC. asks: How can I make
markiog ink of the following colors, violet, blue,
green, and black? A. The variouscolored inks in
use can be made as follows: Violetink : 8 partslog-
wood and 64 parts water; boil down o one half,
strain, and add 1 part of chloride of tin. Blue ink:
triturate best Prussian blue, 6 parts, with solution
of oxalic acid in 6 parts water, and, towards the
end of one quarter of an hour or so, add gradual-
ly gum arabic 13§ parts, white sugar 1 part. Green
ink: digest 7 to 10 parts of the blue ink with 1
part of gamboge. Black: Fine glue 2 ozs,, water
12 0zs., ivory black 1 oz. Stir well.

(43) J. C.T. asks: How can I melt old rub-
ber car springs? A. Dissolve them in bisulphide
of carbon.

(44) G. W.L. asks: What are the igniting or
explosive parts of torpedoes made of? A. They
are commonly made of fulminating mercury
mixed in with a few pebbles, and, in some cases,
a little gunpowder.

(45) J. M. says: I put a coat of boiled lin-
seed oil on some woodwork wanting a hard sur-
face, but it will not get hard. How can I remedy
it? A. If the oil is properly thinned with spirits
of turpentine, you should have no ditficulty with
it. The oil was probably applied while in too vis-
cid a condition. Try again.

(46) J. H. E. says: 1. We received some
sheet zinc some time since, that haslarge white
spots on it. Isthere anything that can be used to
clean the zinc? A. Try a little oxalic acid or oxy-
chloride of zinc. If these do not answer, try a lit-
tle very dilute sulphuric acid. 2. Is there any-
thing used in soldering tin instead of acid, that
will not color the tin as acid does? A. A strong
solution of oxychloride of zinc is used for this
purpose, although many prefer the resinous acids.

47) W.K. J. asks: How can I harden paraf-
fin safficiently to enable me to turn it in a lathe ?
A. We gknow of no satisfactory method of accom-
plishing this.

(48) H. E. E. says: 1. In the case of the
prisoners who got away from the working gang,
and took charge of a passing freight train, com-
pelling the engineer to get off, how isit that the
pump caused the bursting of the cylinder heads?
A. If the pump continued working, it soon filled
the beiler, and then the water was carried over
into the cylinders, fllling the steam pipe and
steam chest, 80 that either the engine must stop or
the cylinder be broken to allow itto escape.

(49) J. M. R. asks: How can I preserve cel
ery through winter? A. Place it in the ground so
deep that the frost wili not touch it, and cover
with straw.

(50) C. M. & S. say: If there is one pump
with piston and suction pipe having the same
area, say 4 square inches each, piston to be lifted
10 feet per second, and another pump, suction
pipe same area as above, 4 sqgare inches, piston
40 square inchesmoving1l foot high per second.,
there being the same space to be filled (480 square
inches) in each pump in the same time, one piston
moving 10tirses faster thawthe other : What dif-
ference would there be in the required driving
force ? A. Disregarding the friction of the piston
and stuffing boxes, the two pumps would require
similar amounts of power for their operations.

(51) O’'B. & D. say: We would like you to
tell us what size of cylinder of engine will be re-
quired to tongue and groove 6,000 feet of 6 inch
yellow pine flooring, and to run a siding saw to
split 6,000 feet of 1inch lumber 6 inches wide into
siding, per day of 10 hours? A. You will require
an engine capable of exerting from 12 to 15 effec-
tive horse power.

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

G. M. A.—The globular formation is marcasite
white iron pyrites. The other mineral contain
silica, alumina, potassa, soda, magnesia, iron, car
bon, and water. We judge it to be a variety of
slate. Nosilverwas found in it. Use the cupel to
determine the amount of silver in an ore.—A. D.
M.—Your coal with spots on it gave none of the
indications of paraffin.—S. 8.—It is most probably
a medicinal preparation. It is principally a com-
pound of zinc. Consult the Dispensatory as to the
application and medical uses of the zinc salts.—R.
A. M.—Tt is calcite. For itsuses consult an ency-
clopedia.—R. P.—No. 1 is decomposed quartz rock
colored by oxide of iron. No. 2 is carbonate of
lime and magnesia.—W. H. D.—They are aragonite
(carbonate of lime). The primary form of orys-
tallization of carbonate of lime is the rhombohe-
dron: in these specimens the crystalsare six-sided
prisms, and consequently dimorphous.

M. & O. say: We have been heating a die
which was faced with steel 3¢ inch thick, on iron.

The steel became of a brightred, ard the iron was
still perfectly black, forming a distinct line around
the die at point of welding. Can you give us a
reason for the same?—G@G. G. F. asks: What will
remove the gloss that black cloth is subject to by
wear ?—W. C. C. asks : How can I prepare cotton
netting to prevent its shrinking and stretching
when exposed to the weather 7—L. B. H. asks : Is
it possible to make brook troutlay their spawn
when confined in a well, if they have a suitable
gravel bed ?—E. L. P. asks: How are the pivot
Jewels of watch arbors applied and set?

COMMUNICATIONS RECEIVED.,

The Editor of the SCIENTIFIC AMERICAN ac-
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
ing subjects :

On the Potato Bug.

On Cider. By A.P.

On the Keely Motor. By S. B.

On the Origin of Life. By J.B. P.

On Meteorology. By J.H.T.

Alsoinquiries and answers from the following :
W. A. S.—J. H—C. H. P.—-0. P. S.—J. D. B.—
T. N. M.—8.—0. B.—W. A.C.—M. N.—A. 8.C.—
A.T. W.—=J. W.

By P. Y.

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 patenta-
bility of inveations, 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 pleasure in answering briefly
by malil, if the writer’'s address is given.

Hundreds of inquiries analogous to the following
are sent : “ Who makes hand organs? Whose is
the best boiler incrustation preventive? Who
sells the best covering for boilers and steam pipes?
‘Who sells stills, suitable for distilling oil of sassa-
fras? Who makes water motors? Who buys
sumac for tanning and dyeing? Who sells iodate
of calcium? Who sells nickel plates and salts?
Who sells spectroscopes? Who sells stencilled de-
signs for frescoing? Who sells match-making
machinery? Who publishesa book on fruit cul-
ture? Who sells hand pumps? Whe sells mica in
plates ? Who sells boilers made of corrugated iron?
Whosells bicycles? Who sells gas blowpipe noz-
zles? Who sells machines for steaming featbhers?”’
All such personal inquiries are printed,as will be
observed, inthe column of ¢ Business and Person-
al,” which is specially set apart for that purpose,
subject to the charge mentioned at the head of
that column. Almost any desired information can
in this way be expeditiously obtained.
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INDEX OF INVENTIONS

FOR WHIOCH
Letters Patent of the United States were
Granted In the Week ending
July 13, 1875,

AND EACH BEARING THAT DATE.
{Thosemarked (r) are reissued patents.)

Aclds, carrier for, F. H. Kalbfleisch.............. 165,590
Aclds, concentrating sulphuric, G. A. Hagemann 165.567
Alarms, circuit for electric, G. C. Maynard..... 165,602
Aquarium, J. Wenmackers . 165,639

.. 165,522
.. 165,586
.. 165,407
. 165,467

Auger handle, F. Wertz.
Bag holder, J. James ..
Bale tie, P. R. Dawson..
Barrels, tapping, J. Barrett.. .
Basin faucet, J. F. Sheridan. .. 165,621
Basket, grain, H. C. Jones.. . . 165,417
Baskets, stave, H. C. Jones......... 165,416, 165,418, 165,419
Battery, galvanic, G. L. Leclanche........ . 165,452
Bearing, conical rolier thrust, M. C. Bullock..... 165,558
Bed lounge, T. Q. Hall .. 165,571
Bedstead, folding, H. Kriete .. 165,492
Bee hive, H. Penoyer .. 165,501
Billlard cue tip fasteaer, C. Gravelius .. 165,562
Boliler feed apparatus, N. Yagn .. 165,435
Bolt trimmer, A. Graham.. . 165,445
Bolt die, J. B. Clark......c.cooiviiiinniiiiinnnnnnnns 165,542
Book support, W, Patton. . 165,500
Boot-crimping machine, J. P. Mitchell . 165,605
Boot peg cutter, G. L. Ellis... 165,411
Boot stretcher, O. F. Garvey. 165,556
Boot fronts, cutting, J. T. Harper........ 165,572
Boot jack, A. N. De Baun 165,482
Boots, machlne for pegging, T. T. Prosser. 165,613
Boring and mortising machine, H. Neamann 165,495
Bracket stand, A. B. Denison... 165.549
Brick, air-dried, J. Wurznet.. 165,649
Broom, corn, A. Maurer........ 165,601
Broom corn-sizing machine, A. Wulrath 165,458
Brushes, attaching handles to, Hood & Joseph. 165,582

Bucket, elevator, J. B. Cline 165,543
Buckle, W. Leser.............. 165,422
Buckle, trace. A. G. Dodds........ 165,551
Bureau and washstand, W. 8. Mo8eS............... 165,494
Burner, vapor, J. Benson 165,468

Button fastening, P. Sues..... 165,518
Buttons, manufacture of, R. H. Isbell....... . 165,448
Car brake, J. E. Worthman..... Cieeneness. 165,648

Car coupling, W. E. Bell....
Car coupling, J. Dinsmore
Car coupling, E. M, Law......

165,529
165,484
165,450

Car coupling, Outland & Thomas (r) 6,589
Car spring, J. E. Wootten .. 165,647
Car ventilators, regulating, G. W. Birmingham.. 165,469
Cars, door for grain, F. J. Kimball .. 165,490
Carbureter, air, Gray & Lusby......... 163,564
Cellars, etc., ventilating, J. K. Frick.. . 165,486
Chain cable, C. A. Chamberlin ....... . 165,541
Chafr, barber’s, J. Ott............ .. 165,498
Chairs, detachable seat for, W. W. St. John..... 165,516
Churn, reciprocating, Goodnough & Drennen..... 165,560

Clock,calendar, A. A. Cowles............. . 165,548

Clock, calendar, W. A. Terry ve.. 165,482
Cloth-cutting machine, A. Warth ... 165,636
Clo:h,etc., steaming, W. Hebdon . 165,576
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. 165,632
165,515
165,617
165,430
165,496

Coal chute, W. M. Thompson..
Coal scuttle, R. M. Steele
Cooler, lard, F. E. Rockstroh
Cooler, liquid, B. ¥. Shaw.....
Corn stalks, cutting, T. O’Bryan.

Corset, M. K. Bortres....... 165,534
Cracker machine, G. W. Baker.. .. 165,527
Culinary vessel, J. Demoss........... . 165,183

.. 165,552
.. 165,566
.. 165,607
.. 165,626
.. 165,608
.. 165,539
.. 165,646
. 165,574
6,542
.. 165,585
.. 165.472
. 165,438

Cultivator, Dunnavant & Hampson.
Digger, potato, J. W. Haag..
Door check, J. Naughten....
Door spring, J. B. Starkweather....

Dredging machine, R. R. Osgood.......
Drilling machine, rock, M. C. Bullock..
Drilling machine, E. S. Wincheater...
Duster, teather, H. L. Harrison
Egg beater, T. Earle (r)
Egg beater, J. Howes..
Elevator, H. W. Brinckerhoff.

Engine house gong, R. Bragg........ veee

Engine, hydraulic hoisting, G. M. berrlsh ........ 165,558
Engine, rotary, S. Gibson 165,559
Envelope machine, J. Ball (r). 6,540

165,581
165,437
. 165,589
165,420
165,579
.. 165,439
.. 165,557
.. 165,536
.. 165,512
.. 165,409
.. 165,440
.. 165,604
.. 165,446
.. 165,456
. 165,630

Eraser holder, W. H. Bennett.......
Exhaust mechanism, G. Bonker...
Eyeglass, I. Kahn....
Fabrics, imitation, C. H. Kneller..
Fare box, G. J. Hill
Fence, portable, M. Burtless
Fence post, E. G€er.........
Fence wire stretcher, Brown & Cramer..
Filter, H. F. Scherr.......c.cevvuven.n
Fire lighter automatic, M. Curran
Fire place, M. Fitzpatrick.
Fire place, J. McHenry...
Floor clamp, E. Hickman..
Flower stand, S. Vanstone.......

Furnace, metallurgic, W. Swindell

Furnace, smelting, H. C. Creal.... . .. 165,477
Furnaces, nozzle for hydrocarbon, H. Stacey..... 165,431
Furnaces, blast pipe for, G. H. Goodsell.......... 165,561
Game board, C. R. Edwards.......... . 165,410
Gate, automatic, O. P. Clinton 165,475
Gate, automatio, K. G. Knuteson.................. 165,449
Goods, etc., transmission of, D. Brown .... .... 165,473
Grave cover, R. H. Sipes. ....cccovvviiiniiniinnnnnns 165,622
Gun stocks, checking, J. A. Blake................. 165,404
Handle attaching device, Hood & Joseph. .. 165,588
Harrow,A. W. Davi8.....cooeeevnnnns . 165,480

.. 165,460
.. 165,454
.. 165,424
.. 165,554
.. 165,640
.. 165,619
. 165,515
.. 165,555
. 165,415
.. 6,545
. 165,504

Harvester, C. Wheeler, Jr.......

Harvester dropper, T. McDonough.
Harvester safety seat, W. E. Mattison.
Hatchway, self-closing, J. Fensom..
Heel polishing machine, W. Westcott..
Hinge,F. L. Sanderson....
Holdback, W. H. Harvey.
Hoops, machine for cutting,H. Fowler..
Hose coupling, W. M. Henderson.....
Hose, india rubber, T. J. Mayall, (r)..
Hubs to axles, attaching, W. E. Pratt.
Hydrocarbons, test for, J. Ponton..
Ice cream freezer,J. M. Condon
Ice cream freezer, W. Redheffer.
Ice plow, R. W, Sanborn...........
Jack, lifting, Fayette & Meeker.....
Ladder, firemen's extension, A. Ames.........
Ladder, firemen’s extension, J. D. Rowland..
Lamp and gas machine, G. T. Parry... ...

Lamp, nursery, Gorham & Cubley...
Lamp reflector, street, C. Robinson......

Lathe, metal turning, H. M. Quackenbush..
Lemon squeezer, A. C. Weeks 165,638
Life preserver, J. F. PecK.... ....cc. vevviniinnnnns 165,610
Liquids, drawing effervescent,C. Greiner.. . 165,5€5
Liquids, evaporating, G. A. Hagemann. .. 165,568
Lock,W. H. Taylor .. 165,631
Locomotive head light, Ray & Ham... .. 165,426
Lock shells to cases, fastening, H. Winn.. .. 165,644
Loom, pile fabric, S. Sanford .. 165,428
Lock picking mechanism. D. M. Collins... .. 165,408
Measuring apparatus, 1iquid, J. M. Hopkins. .... 165,447
Measuring distances, etc., E. C. Roberts... .. 165,616
Meat cutter, R. P. Goddard. .. 165,442
. 165,448

.. 165,525
.. 165,618
.. 165,499
.. 165,444
.. 165,509
. 165,425

Meat cutter, A. I3. Good
Metal punching machine, D. W. Baer 165,466
Miner’s tools, Holmes & Quirin 165,580

Molding instrument, D. Walther.
Mop, Johnson & Barnes

165,638
165,588

Mowing machine, D. Lockhead .. 165,458
Mowing machine, C. Wheeler, Jr. . 165,461
Muff, E. WinKIer......cocovvviineeninnnens voe. 165,645
Nafil for shoemaking, L. R. Blake.................. 165,470
Nall rolling machines, conductor for, R. E. Cady. 165,474
Neck tie, A. Hellenberg......ccoovve vevevernnannens 165,577
Neck tie, A. Landes . 165,593

165,625
165,488
165,544
165,832
165,401
165,462

Neck tie, 8. Solomon...... .
Neck tie fastener, J. H. Harrington.
Needle sharpener, T. D. Cashin..
Needles, polishing eyes of, J. Berry
Newspaper flle, F. B. Alderson..
Ore concentrator, G. W. White

Ore separater, H. P. Minot, (r) 6,538
Paperclip, C. E. Ramus.......... 165,614
Paper weight, F. E. Whitney. . 165,465
Pavement, H. R. Bellamy....... 165,530
Pegging machine, T. T. Prosser.. . 165,650
Planoforte damper mechanism, E. Porter. ....... 165,503
Pick, T. R. Pinks . 165,502
Pipes, thawing frozen water, R. E. Dietz 165.550
Planing machine, miter, J. Mannebach.... . 165,600
Planter and cultivator, corn, P. 8. 8tarnes 165,513
Plow, W. 8. Lawrence . 165,451
Plow, gang, H. Opp 165,497
Plow mold boards, making, J. Holmes............. 165,581
Pneumatic machine, G. A. Hagemann 165,569
Press, J. P. Kefauver .........cccovviiinnnnnnnnnnn. 165,491
Printing press, M. A. Pendleton. 165,611
Protractor, A. Swasey........... 165,519
Pump, S. B. Strong............ 165,629
Pump, bilge, J. F. Smethells. 165.623
Pump, rotary, H. A. Barber.... . 165,528
Pump link, L. W. and C. Olds (r). 6,543
Resawing machine, E. Benjamin.. 165,436
Saccharine solutions, flltering, Watson et nl 165,637
Safe door, N. Macneale..........ccecoeuuuennn 165.599
Saw guide, band, Young and Ferguson... 165,523
Sawing machine, band, B. D. Whitney... 165,463
Saw mill, W. T. Wayne....... 165,521
Saw set,J. E. Whiting........ 165,464
Scales, trileaf, Crane and Miner............. . 165,476
Seed drfll, W. A. McClintock 165,603
Seed sower, J. Burke.... - ....... 165,406
Separator, grain, W. S. Clymans ....... 165,544
Sewing machine shuttle, C. E. Billings... 165,405
Sewing machine, shoe, E. P. Richardson 165,506
Shaft coupling, A. B. Cook... 165,546
Sheetmetal spouts, making, M. 8. Leidy 165,596
Ship’s galley, Lusby ana Smith ......... 165,423
Shoemaking, nails for, L. R. Blake. .. 165,470
Shoe sole machine, J. W. Lefferts...... .. 165,595
Signals, circuit for electric, Hall and Snow.. . 165,570

NC.

Skiving and splitting welts, J. W. Fifleld
Sleighs, lance for propelling, A. Corbett.
Sleighs. runner for, H. Smith
Snow plow, E. G. Graves...
Soap, S. Strunz
Soap, transparent advertising, S. Strunz

165,412
165,547
165,624
165,563
165,621
.. 165,628

. 165,438

Spindle, lubricating, A. M. Wade....... .

Spoke socket, J. B. Blatt.............. .. 165,403
Stamps, etc., attaching, E. T. Thomas. .. 165,520
Stone and cement, A. Boag............ .. 165,588
Stone and marble dressing, O. Abell . 165,524

. 165.43¢

Stool, G. C. Winchester..... .
. 165,508

Stove, J. L. Robarts

Stove and heat radiator, N. H. Lenharr 165,597
Stove, heating, H. G. Giles 165,414
Stove pipe drum, B. F. Stockford 165,517

Straw cutter, C. F. and M. Stewart.
Table, folding, J. Walton...

Table, ironing, C. Rumens
Table slide, extension, L. N. Willard..
Tables, slider for extension, A. Weaver.
Teeth protector, A. Hopfen...
Telegraph, automatic electric, W. E. Sawyer.

.. 165,514
.. 165,457
.. 165,511
.. 165,642
.. 165,459
.. 165,584
.. 165,620
. 165,535

Telegraph lines, underground, D. Brooks...
Telegraph, fircalarm, J. W. Kates... ... 165,591
Telegraph relay, pocket, Hill and Schneider...... 165,578

Thermostat, electric, E. J. Frost .. ........ ..... 165,413
Thermometer, registering, J. V. Raymond (r)... 6,544
Ticket case, W. H. Crowther 165,418

Ticket case, Crowther and Collins..
Tobacco mouth piece, B. Morahan....
Trap, animal, H. H. C. Arnold
Trap, animal, J. M. Wilkinson..

.. 165,479
. 165,606
165,526
. 165,643

Tree box, E. Russell 165,455
Valve, globe, H. P. Buffon 165,537
Valve, stop, J. O. Morse... . 165,493
Vehicle spring, 8. E. Foster vee o ee. 165,441
Vehicle spring, W. F. Whitney......ccoovvvevnnnnn 165,641

Vehicle wheel, S. L. Bond... . 165,471
Vehicle wheel, C. Jeantaud 165,578
Velocipede, ice, C. M. Day.... .. ..... 165,481
‘Wagon brake, Garth and Rosser.. ... 165,478
‘Wagon brake, W. Lackman.... .. 165,592
‘Wagon or sleigh, dumping, J. .. 165,609
‘Washing machine, J. H. Harris........ . 165,578
Washing machine, J. D. Lawlor 165,421
‘Washing machine, S. P. Loomis 165,598
‘Washing machine, E. H. F. Schneider. 165,429
‘Watch key combination tool, O. D. Warfleld..... 165.635

.. 165,553
... 165,507
.. 165,489
.. 165,.02
.. 165,634
.. 165,505
. 165,510
165,594

6,51

‘Water closet seat, F. Fabj...
‘Water closet, I. Riley.
Weather strip, Hoffman and Shoemate.
Wick trimmer, D. T. Bates..
Windmill, W. Walker.... .. .... ........

Windmill apparatus, etc., Richardson et al..
Window frame, E. Roth
‘Window scaffold. A. T. Large .......
Wood, machine for splitting. J. A. Conover r) .

DESIGNS PATENTED.

8,476 to 8,480.—CARPETS.—J. Webster, Philadelphia, Pa.
8,481.—L aMP PEDESTALS.—N.Bradley, West Meriden,Ct.
8,482.—PAPER WEFIHT.—H. Lee, New York city.
8,483.—HEATING STOVE.—R. Scorer 6t al., Troy, N. Y.
8,484.—STOVE COVERLIFTER.—H.Brown,New York city.
8,485.—PRINTING TYPE.—A. Little, New York city.
8,486.—RUBBER ERASER.—C. Roberts, Newark, N. J.
8,487.—BrooM HEAD NECK.—C. Van 8lyck, Schenecta-

dy,N. Y.

SCHEDULE OF PATENT FEES,

OB €8Ch CAVERT......uvierernerererncnenennnnns .....810
On each Trade MATK.....ccceeeeerernnes

On filing each application for a Patent (17 yean).....Slﬂ
On issuing each or.ginal Patent...... ..820

On appeal to Examiners-in-Chief......
On appeal to Commissioner of Patents.
On application for Reissue..
On flling & Disclaimer.......
On an application for Design (3% years).
On application for Design (7 years).....
On application for Design (14 years)

CANADIAN PATENTS.

LIST OF PATERTS GBRANTED IN CANADA,
July 8 to 14, 1875.

4,956.—J. Collins, Guelph, Ont.
1875.

4,957.—J. P. Connell, Kensington, Conn., U. S. Door
bell. July 8, 1875,

4,938.—D. Whiteside, Toronto, Ont.
machine. July 8, 1875.

4,959.—J. Bates, Thornbury, Ont.
dryer, desk, and table. July 8,1875.

4,960.—T. S. Church et al., Boston, Maes., U. S. Cleans-
ing furniture, etc. July 8, 1875.

4,961.—J. M. Gill, Brockville, Ont.
July 8, 1875.

4,962.—J. Clark, Greenpoint, N. Y., U. S., et al.
nace grate bar. July 8, 1876.

4,963.—J. C. Chase, Rutland, Ohio, U. S. Washing ma-
chine. July 8, 1875.

4,964.—Phebe Edmonds, Rochelle, Ill.,
July 9, 1875.

4,965.—J. Filion, St. Eustache. P. Q.
chine. July 12, 1875.

4,966.—A. D. Cole, Toronto, Ont.
July 12, 1875.

4,967.—R. C. Harris, Dalhousie, N. B. Snow excavator,
July 12, 1875,

4.968.—C. D. Van Allan, West Farnham, P. Q. Churn
and washer. July 12, 1875.

4,969.—A. L. Blackman, Nashvllle, Tenn., U. S. Wheel
machine. July 14, 1875,

4,970.—A. Davis, Belleville, Ont.
tive cylinders. July 14, 1875.

4,971.—M. Hubbell, Mount Kisco, N. Y.,
collar and hames. July 14, 1875.

4,972.—W, B. Wright, Toronto, Ont.
July 14, 1875.

4,973.—P. Baker. Lockport,N. Y., U. S. Sash supporter
and lock. July 14 1875.

4,974.—G. Henry, Lennoxville, P. Q. Regulator for feed

Feed cutter. July 8,
Carpet cleaning

Combined clothes

Permutation lock.
Fur-
U. S. Churn,
Stumping ma-

Turbine water wheel.

Lubricating locomo-
U. S. Horse

Barber’s chafr.

apparatus. July 14, 1875.

4,975.—E. Fuller, Caledon, Ont. Bridle. July
1875.

4,976.—M. Fox, New York city, U. S. Reversible cap.
July 14, 1875,

4977.—J. E. Finley, Memphis, Tenn., U. S. Hard corn
sheller. July 14, 1875.

4,978.—C. H. Orcutt. Leominster, Mass., U. 8. Cutting
and skiving leather. July 14, 1875.

4.979.—C. Robinson, Eau Claire, Wis., U. 8. Trace fast-
ening. July 14, 1875.

4,980.—J. W. Beatley, Brooklyn, N. Y., U. 8.
ating gas. July 14, 1875,

4,981.—C. Russ, Beamsville, Ont.

Illumin.

Stop motion for har-

vester. July 14, 1875,
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Practical Draughtsman’s Book of

INDUSTRIAL DESIGN
AND MACHINISTS' & ENGINEERS

Drawing Companion.

Forming a Complete Course of Mechanical, Engi-
neering,and Architectural Drawing . From the French
Armengaud the elder, Prof essor of Design in

Conservatolre of Arts and Industry, Paris, and MM

Armengaud the younger, and Amoroux, Givil E ngi

neers. Rewrltten and arranged with additional mnuor

and plates, selections fromn and examples of the most
useful nnJ generally employed mechanism of the day,

By William Johnson, Assoc, Inst. C. E. Illustrated

b‘y‘aﬁy folio steel plates, and fifty wood cum A n;rv

@dition, 480.... ciieiiiiiiiis ieiiiiiiiiiiiss el
Among tne contents are: Linear Drawing, Definitions,
and Problems. Sweeps, 8ections,and Mol xngs. Elemen-
ury Gothic Forms and Rosettes. Ovals, Ellipses, Para-

bolas, and Volutes. Rules and Principal Data, Studyof
Pro‘jectlons , Elementary Principles. Of Frismsand other
Bolids. Rules and Practical Data. On coloring Sections,
with applications. Conveational Colors, Composition or
Mixture of Celors. Continuaiton of the Study of Pro-
jection—Use of Sections—details of machinery. Simple
applications—spindles, shafts, couplings, weoden pat-
terns. Method of constructing a wooden model or pat-
tern of a coupling. Elemeutary applications. Rules
and Practical Data.

[HE INTERSECTION AND DEVELOPMENT OF SURFACES,
WITH APPLICATIONS.—[he Intersection of Cylinders
and Cones. The Dellneation and Development uf Helices,
Screws, and Serpentines. Application of the helix—the
eonstraction of a staircase. The Intersection of Sur-
gctes—appllcatlonn to stop cocks. Rules and Practical

THE STUDY AND CONSTRUOTION OF TOOTHED GEAR.—
Involate, cycloid, and epicycloid. Involute. Cycloid.
External, epicyclold described by acircle rolling about
afixed circle insideof it. Internalepicycloid. Delinea-
tion of a rack and piniun in gear, Gearing of a worm
with & worm wheel. Cylindricat or Spur Gearing. Prac-
tical delineation of a couple of 8pur wheels, TheDalin-
eation and Construction of Wooden Patterns for Toothed
Wheels. Rules and Practical Data.

CONTINUATION OF THE STUDY OF TOOTHED GEAR.—
Design for a pair of bevel wheels in gear. Construction
of wooden Patterns for a pair of bevel wheels. Invo-
late and Hellcal Teeth. Contrivances for obmnlng dif-
ferential Movements. Rules and Practical Data.

BLEMENTARY PRINOCIPLES OF 8HADOWS.—S8hadows of
Prisms, Pyramids, and Cylinders. P:inciples of Shading.
Continuatlon ef the study of Shadows. Tuscan Order.
Rules and Practical Data.

APPLIOATION OF SHADOWS TO TOOTHED GEAR. —Appli-
eation of Shadows to 3crews. Application of Shadow to
%Bloller and its k'urnace. Shading in Black—Shading in

olors,

THE CUTTING AND SHAPING OF MASONRY.—Rules and
Practical Data Remarks on Machine Tools.

THE STUDY OF MACHINERY XD SKETOHING.— Various
lgpllcsnonl and combinstions: The Sketching of Ma-
ehinery. Driliing Machines; Motive Machines; Water
wheels, Constraction and Setting up of water wheels,
Delineation of waier wheels, Design of a water wheel,
Sketch of a water wheel; Overshot water wheels, Water
Pumps; Steam Motors; hlgn pressure expansive stealn

engine. Details of Lonstructlon Movements of the
gur.rlbutlon and Expansivon Valves; Rules and Practical

ata,

OBLIQUE PROJEOTIONS.

PARALLEL PERSPEOTIVE.

TROE PEnsPrOTIVE.—Elementary principles. Appli-
cations—flour mill driven by belts. Description of the
mill Representation of the mill in perspective.

EXAMPLES oF FINISHED DRAWINGS OF MACHINERY.

§@~ The above, or any of our Books, sent by malil, free
of postage, at the publication price.

Select Lists of Books on Metals, Metallur,
Strength of Materials, Chemiocal Analysis, bteam and gge
fteam Engine, Practical, Scientific, and Economic Sub-
Jeets, with prices, sent !ree on npplloauon

Our new and enlarged CATALOG UE OF PRACTICAL
AND SCIENTIFIC BOOKS—96 pages, 8vo.—sent free to
any one who will rurnish nis adaress.

HENRY CAREY BAIRD & CO.,

INDUSTRIAL PUBLISHERS AND BOOKSELLERS,
406 WALNUT STREET. Philadelphia.

Manufacturer of
Pawtucket, R. 1.

THE IMPROVED

NIAGARA STEAM PUMP,

98 0’97 Penri 8t. Brooklym. N.Y
Agency at 40 John 8t., New York.

Hubbard & Aller.

BOLE MANUFACTURERS,
EXGINES AND BOILERS.

b Pullsys, Shafting and Hanger:
a Speoialty.

;—Fdn SALE, or Exchange for LAND—A Valua-
n!

FirstClass Taps,

ble patent for Marine and Stationary Englnes—alreldy
troduced and in use on board of over twenty steam
ships -requires but small capital, not expensive, and in
the hands of a live man woul {ield a large profit. Satie-
factory reasons given for selling. Apply, by letter, to
Box 327, Baltimore P. O.

TANOFORTE IRON PLATES A SPECIALTY.—

All operations, from casting to ornamental finish,
done in our own establishment. For prices, address

T. SHRIVER & CO., 333 East 5th St., New York.

OOT POWER TENONING MACHINES FOR SALE,
8. C. HILLS, 51 Cortiandt St., New York,

DVERTISEBS WHO DESIRE TO REACH COUN-
try readers in the Wes!, can do so in the best and
chenpest manner by using one or more sectionu of Kel-
logg 8 Grem. Ni ewsn-.ger Lists. n{
0GG, 79 Jackson St + Chicago, N

Blind Stile Mortising and Boring Machine will mortise
two Blind Stiles at once for Fixed Slats, 11 all kinds of
wood, regardiess of knots, making 50 per minute, leaving
them clear of chips, and will bore for rolling slats, 150 per
mlnute M. BUCK, Lebanon, N.

PAT K&2

MAcHlNER(

PLANING & MATCHING,
MOULDING, MORTISING,
TENONING.RESAWING,SHAPING
. BAND & SCROLL SAWS &c. &c.

A;FAY & CQ

Srientific dmevican,

the world. Send for Catalogue to

London, Paris, Vienna, and Berlin,

FIRE PROOF SHUTTERS. |

CLARK & C0’S SELF-COILING ROLLING STEEL SHUTTERS (Burglar Proof), For Store
Fronts and Rear Windows, require no machinery or balance weights, and can be applied to any opening; also Roll-
ng Wood Shutters for Stores and Dwellings. Thousands are in daily use, and are acknowledged the best shutters in

JAMALS G. WILSON, Manager,

INDIA RUBBER,
For Inventors and the Trade, made lnto any
short notice, by F. H. HOLTON, 45 Geld St.,
Established in 1860,

ttera at
ow Yerk.

0PE g )

MA XWELL "NF

ATR COMPRESSORS.

The only Air Compressor that will give a pressure 0
25 to 800 1bs. pressure of Air or Gases to the square inch
WITHOUT HEATING, With 25 to 50 per cent less powér than
any other Air Compressor in the market. VERY MaA-
CHINE WARRANTED TO RUN PERFEOTLY COOL AND GIVE
ANY PRESSURE DESIRED. No Water Jacket required
around Pump. Valves of Metal. No chanee to burn or
etick. SKtate amount in cubic feet of air per hour desired
and the maximum pressure required, and we will furnish

rice, &, Address THE BOWERS AIR COMPRESSOR

0., 115 Maln 8t., Louisville, Ky., or New Albany, Ind.

N. F. BURNHAM’S
TURBINE

Waier Wheel

Was selected, 4 years ago, and put
7 work ln t.he atent Office, “1,.
and has proveg
lé sizes made nce-
i lower than sny other first class
Wuoees. ‘nmph et free
N. BURNHAM YOREK, Pa.

ALCOTT LATHES, for Broom, Rake and Hoe uandyas.
§. C. HILLS, 51 Cortlandt 8t., N

STEEL CASTINGN.

dand H us  Guar d tensile strength, 25
tnnl to square inch. An invaluable substitute for expen-
sive toréngs, or for Cast Iron requiring great streagth.
Send for circular and price 1ist to
Me HAFFIE ETEEL GO Evellna 8t., Philadelph Phfladelphia. 1

\TONE SANING MACHINERY

L) DERRICKS & TRh\«’ELLERS

TLANT

v

CIVIL & MECHANICAL ENGINEERING at
the R laer Polytechnic Institute, Troy,
N.Y .Instruction very practioal. Advansages unsur-
asged in this country. “Graduates obtain excellent posi-
fons. Re-opens 3ept. 16th. For the Annual Register.con-
taining improved Ceurse of Bm$ snd full particulars,
address PROF. CHARLES DROWNE, Director.

ERSISTENT LABOR PRODUCES ITS RE-
WARD —N. B. BEEDE, of Newburgh. N. Y., has
roduced,after two years of experimenting and lnbor, the
nest and best Bakmg Powder known to the trade—at
least. 1t {8 80 ged by those in this cit; wha desire to
oontrol the sale of it for the city of New We are
informed. however, that he intends to munntncture it in
Newburzh N Y, and sell the goods directly to the trade
himselt

Extrainducementstolearn.Address

TELEGR APH J.P.ABERNETHY,Supt.,Cleveland,O.

AGENTS WANTED,

Men or women. $34 a week. Proos
fur and honer-
able wnh no risks. A 16 page circulas
andValuable Samoles free. 43~ A postal-
M card on which to send your address

costs but one cent  Write at once tc
F. M. REED. 8TH ST.. NEW YORK

A WEEK to Male %ﬁ emme A%enu. 1o thefr
locnllty Coau NO NG Particulars

118 West 26th 8t., New Yeork, and at
$77 . 0. VICKERY & CO Augusta, Me

Bradley § Cushioned Hammer

bas larger capacity, ll
more durable, takes
less room. does more nn
better work with less ex-
pense for power and re-
pairs than any other Ham-
mer in use.
Guaranteed as recom-
mended. Address
BRADLEY
Manufacturing
Company,
SYBAGUSE. N. ¥

SAFETY HOISTING

Machinery.

OTIS, BROS. & CO

0. 348 BROADWAY, NEW YORK.

"10 DOLLARS PR DAY 5200

THE_IMPROVED
SHUTTLE Sewing Machine
Address Johnson, Clark & Co.,
Olty. Puuburgh. Ps.; CMugo. . ;

Boston, Mass.; New York

or Bt Louis, Mo.
HAKER SASH BALANC E—SUPERSEDES
WEIGHTS AND BOXES. Easfvg attached to any win-

aow. Samples complete b, 1.50.
?v faot McGOWN, South Union, Ky.

The Fire on the Hearth

Improved in appearance, eonvenience, and effieiency.
Combines all the advantagesof The Open Fire with those
of the best Warm Alr l-urnaces Adapud to the use of
Goal, Coke, Wood Send for Circular to
THY OPEN STOVE VENTILATING co,
107 Fulton Street, New' York,

TO ELECTRO-PLATERS,
ATTERIES, CHEMICALS, AND MATERIALS,
in sets or single, with Books of Instruction for
GoLp, SILVER, OR NICKEL PLATING. THOMAR MALL,
Manui’acturing Electrieian, 19 Bromfield Street, Boston,
s8. Illustrated Qatalogue sent free.

EAGLE FOOT LATHES,

With 8croll and Circular S8aw Attach-
ments, Slide Rest, Tools, &c. ; also 3mall
..‘nglne Lathes, M’etal Hand Planers
Neatest deshrns, superior finish Low
Prices. Our new Catalogue describes
hese and every too} necessary for the Am-
. ateur or Artizan. Send for 1t.

WM. L. CHABE & CO.,
95 & 97 Liberty 8St., New York.

1 Prlze Picturesentfree! An
The TOLL-GATE! nlous gem! 50 objects to

e
find! Address with stamp,Es C.ABBEY, Buffalo, N.Y,

8,000in Use!
Blake’s
STEAM PUMPS

for every possible duty Send
for Illustrated Catalogue.
2 GEO. F. BLAKE M'F'G CO.
86 & 88 Liberty Street,
New York,
50 and 52 South Cana
St., Chicago, IIl.

Cor. Causeway and Friend
Sts., Boston. Mass.

Machi negy o1 lmproved

Btyles for mnki vg
SHINGLE ING, A ES
Sole makers of the well known mnnovnb LAW 8 PA'n:m'
S8HINGLE AND INQ BAWING MACHINE. For circulars
address TREVOR & CO., Lockport. N. ¥,

:es% Improvement.
Double readle, including one
doz. Saws, thirty inimitabie Fret
Sawing Patterns Prepared Wood
to the value of $4. A new device
® for tl htemniv aw, Power Drilling
attachment, Wrench, Ofl cup, and
Screw driver. Speed strokes per
minute. 8aws 1% in, thick. Price,
complete, cased _and delivered on
board cars,or at EhPre“ office,$12.
SMALL' STEA. ENGINESB,
with ¢opsper Boliler, to drive light
Lathes, Scroll Saws, &c. 100 Scroll
@ Work Designs Free on receipt of
GEO. PARR, Buflalo, N. ¥.

';Q Excelsior

stamp.
Saw only, without Attachments, $9.00.

Portable Engine, 4,5.6,8 h.p. Some-
thing new. best for price. Circulars,
Cuas. PLACE, 108 Reade 8t.,N. Y.

The Myer

Rellef Plates for Buok, l\ewspnper
Jrcular I'lnstrations Cheaper than
Bcientiic American uses our plates.
mustmted Circular.

t’s Pat

MALHINIS'I"S TOOLS

Rednced Prices.

S8et Iron Dogs, ¥ to 2
e e o 4
t Beel ‘! g
(X o " 4 " 313 w
[ron & Steel Clnmps. Die Dogs.ClnmpDogs,VlceClam 8.
Expand| l% Man rela &c. Send forlatest Price List to

OUNT.  South Norwalk, Conn.
“EDECGRAPHY,
plete system of

honetic S8hort Hand—the shortest. mun simple.
eary, and comprehensive, enabling any ome, in a short time. to
trinls, speeches. sermons. &o. The Lord's Prayer is writien with
forty-nine strokes of the pen, and 140 words per minute, The unem
ployed should learn this art. Price, by mail, 50 Ots. Agents wansed.
Lddress T. W.EVANS & CO.. 139 8. Seventh Street. Phils. Pa.

Catalogue and
ood Cuts. The
Send stamp for

Y7 A waw 000A OD the AN o
‘Writing by Sound; a com

For tne Ben and (é‘hauf

UNCHING :
DROP PRESSES. m&‘;‘.‘i‘o“:; %%528 0

John Cooper Engine M’fg Co.,

MOUNT VERNON, OHIO,
MANUFACTURERS OF FIRST OLAsS STATIONARY EN-
GINES swlou H. P., PORTABLE ENGINES. CIRCU-

AR MILLS, STEAM BOILERS, ROTARY
BOILERS MILL AND FACTORY MACHINERY, &c.,
BuILD GRIST MI LLS, guaranteeing 80 BARRELS FLOUR
wiTH ONE TUN BEST COAL, or 50 Barrels Flour with
One Cord Best Wood § 8lso, Engines to run on 81bs.
coal per hour per lndicate& horse power.

Send for circulars.

IMPROVED MACHINERY for STAVE
Head!ing, Shingle and Handles Cablnet Maker's Machin-
ery. Bsf ley Gauge Lathe, Durkee’'s Automatic Saw Mill
roved Key Seat Cutting, Pulley Boring,and Mllllng
ines Hadfal Drills, Steam Engines, and Balley's Ve-
neerlng Machines, Cabfe and Sheaves for transmiftin Yg
Power eic tc. T. R. BAILEY & VAly, Lockport,N?

PILE Imtant re

A 8.GEAR.,BOSTON,furnishes all kindsof Machi-
« nery & Mechanical Suppliesat popular prices,

YALE
IRON WORKS,

New Haven, Conn.,
Builders of the YALE VERTICAL
the best and most Economical,
either for land or marine use; also
HORIZONTALS, with or wm]out

L, the Cut-off.

Ny SPECIAL TooLs made to order,

all at ggces that defy competi~

tion. nd for Circular.

Machlnists Tools

All sizes at low prices. OULD, Newark, N. J.

PAT E N T
Planlng & Matching
and Mold Machines, Gray and WooEncPlanen. Berf-

olling Saw Arbors other wood- workin, mnohlne
8 ACWOOD'S '%E co., {51 leertyg 8t., 7
8end for Clrrulm. etc. #7 Budl ury 8t., Bouwn.

WHIPPLE'S
Patent Door Knob.

Awarded & Bronze Medal nc the American Institute Fair
for 1874. The Judges say: ** We consider this method of
rastenlng DOOR KNOBS a great improvement over any-
thing yet invented for the purpose, as it obviates the use
of side sacrews and washers, and can be regulated to suit
any thickness of Doors." Send for Circuiar.

THE PARKER & WHIPPLE COMPANY,

‘and snre cure. Trial ox/re
‘AM, 85 East Broadway, N Y

West Merldon. Gona,, or 97 €hambers #t.. N, Y,

© 1875 SCIENTIFIC AMERICAN, |

STEEL STAMPS.

List and Samples free. E. M. DouaLA8. Brattleboro’,Vt.

THE IMPROVED CELEBRATED
ARMSTRONG HEATER AND LIME
CATCHER removes and prevents Seales
in the Bolilers by supplying them with
pure water. 1I1 save its coset in fuel
within one year. All parties using steam
should have one.

For particulars and cireu-

lars, address

. BA UGHMAN CURTIS &
ENIGRE, vumnxlgs.

Machlnists W'AN TED to nct
e as Local Agents.

ASUN’S PAT'T FRICTION CLUTCEES

are manufactured by Volney W. Mason & Co.
Providence, R. l. Agents, L. B. BROOKS, 60 Cliff street.
New York; TAPLIN. RICE ¢ & CO.. Akron, Ohio.

P. BLAISDELL & CO.,

Worcester, Mass.,

Manufacturers of the Blaisdell Patent Upri ht Drills and
other first-class Mechanic's Tools.

anhtg & Matching,
Mou]dln Re-sawing and Tenoning Machmel.

dcroll
General Wood-Working Machiner
JOHN B. SCHENCK'S SONS{ atteawan
Bend for Catalogue. 118 Liberty bt.. N 'Y. City

BOOKWALTER ENGINE.

Compact, Substantial,-Economical,
and Easily Managed. Guaranteed to
work welland give full power claimed.
Engineand Boller complete including

Governor, Pump, &c., shipping
boxing, at the low price o
3 Horse Power......... $252 00
¢ o 303 50

JAS, LEFFEL & CO.,

Springfield, Ohio; or
109 Liberty St., ﬁew York City.

I i‘OR SALE—In Danbury, Conn., near two R. R
epots, a well established business and Manufac-
tory, together with Engine, Boiler, and Machimery of
every descrl{t‘ion formnnutncturlng Sash, Doors,Blinds,
Mouldings, mber Planing, Band and Circular éawlng
and Wood Turning. Business is of 20 f'enrs successful
operation, and an unsurpagsed country location. Bujld-
ings and land attached will be rented ur so d with above,
if desired. It is a rare opportunity to obtain a prosperous
business on easy terms and good inducements. Those

wno want business and particulars will address
D. STEVENS, Box 45, Danbury, Conn.

Has been invested in Stock
$50 to $10,000 Prlvlleies and paid 900 per
eent. profit. ‘‘ How to do ft.’’ book on Wall Street,

sent free. TUMBRIDGE & Ge. Bankers, 23 Wall 8t.,N.Y.

NC.

GLASB MOULDS for Fruit Jars, Lamps
Bottles, Ink Stands,etc., made by H. BROOKB.
15 years COR. WHITE and CENTEE 818.,, N. Y. For any
ng new in glass, you will regulre a mould (or die).
Every description of moulds for glass, rubber, anc
etc. Send mode! or drawing; {nciose stamp.

RON CASTINGS for Machinery, &c., made to

order. Wlll CONTRAOT to furnish QUANTITY at ver
low prices. T. SHRIVER & CO., 38 E. 56th St.
DIES For cutting busines
Stencils, all sizes. Als
complete ODTFIT® for Clothing Sten

ofls lnd Ke Checks with which _young men are makins
from Send for Catalogue and samples to

da,
8. M BPENCEB. iy Hanover 8t., Boston, Mass.

~ STILWELL'S

Patent Lime Extracting

HEATER

AND

FILTER

Is Indispensable to an Eco-
nomical Use of Steam.
Parties purchasi nf this heater
are, by the latedecision of the U.
8. Court, assured of protection in
its use. Beware of infringe-
ments. New {llustrated pam-
phlets free.
STILWELL & BIERCE MF'G CO.
DayToN, OHIO.

EW PATENT CAR ror INCLINED PLANES

conveniently arranged to carry Passengers and Ve-
hicles at the same time Descriptive Circular sent on
anpllcatlon Address J. EARNSHAW, Civil Engineer,
N. W. Cor. 4th and Race Sts ., clnclnnntl Ohio.

WIST DRILL GRINDING MACHINES EX-
vanding Boring Bgr Self-Feeding Hand Drms Ro-
tary Shapers, Planers, ﬂling Machines. NHAA-
Gl’él’ 8 0., maxers of improved Machine Tools Pnu:;

FEUCHTWANGER & CO,, Chemist,s, man-

e ufacture and import many rare chemical produc-

tions, Soluble Glass, Fluoric Acid, Nickel Salts, Marble

Putty, Sulphides, all Metallic Oxidoa keep Fluorspar,

Felspar, Flint and finest Silex; Manganese crystals

fnnulnted and powder of the highest grade. For sale at
%0 Fulton $treet, New York

Stone Channeling
OR

Quarrying Machine,

WARDWELL PATENT,
FOR CUTTING STONE TNTO VARIOUS SIZES

AND DIMENSIONS IN
QUARRIES.

STEAM STONE CUTTER CO., RUTLAND, VT.
SBOLE PROPRIETORS AND MANUFACTURERS.

@*,JIQ’

ALL KINDS OF

%

Small Tools of all kinds; also GEAR WHEELS, parts

of 8, and ma! erlals of all kinds. Castings of
Smnll Lnthes ines, 8lide Rests, &c. Catalcgues free.
GOODNOW & GHTMAN, %Cornhlll, Boston, Mass.

"MAGNETS—Permanent Steel Magnets

of any form or size, made to order by F. C. BEACH
& CO..46 Canal st.. New York. Makers of the oele-
bnt?.l Tom Thumb and Miniature Telegraph Instru-
meants.
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Circulation larger than that of all the
weekly and monthly publications de-
voted to Science, Manufactures, Me-
chanics, Inventions, and Engineering

combined, published on this Continent;
therefore its value as an advertsing medium cannot be
over-estimated. It goesinto all the machine and work-
shops {n the country, and {s taken at the principal libra-
ries and reading rooms in the United States and Europe.

A business man wants something more than to see his
advertisement in a printed newspaper. He wants circula-
tion. If it is worth 25 cents per line to advertise in a pa-
per of three thousand circulation, it is worth $3.75 per
line to advertise in one of forty-five thousand.

‘We invite the attention of those who wish to make their
business known, to the annexed rates:

Back Page, = = $1.00 a line
Inside Page, = = = <75 a line msfiif%n.
Business and Personal, 1.00 a line

Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
tisements must be received at the publication office as
early as Friday morning to appear in next issue.

If you wish anything in the mechanical 1ine, advertise

or it in the SCIENTIFI0 AMERICAN.

1f you have patents or machinery to sell, advertise in the
SOIENTIFIC AMERICAN,

Address the publishers,

Munn & Co.,

37 Park Row, New York.

Engine, S%indle, & Cylinder Qil. E. H, KELLOGG,
17 Cedar st nutacmres the best. Established *58.

Corrugated Iron

Iron Buildings, Roofs, Shut-
ters Doors etc. MOSELY
IRON BRIDGE AND ROOF
co., Oﬂlces Dey St., New
.5 9Y ork. Send for circulars.

D1a1num1 Sl)ll[l Rmery Wheels,

PRICES—6x% . $1.25;8x1,$2.25; 12xly, $5.50; 16x2, $12.50;
18x2 $16.00; 2 2 19. 50 24x! 3, other sizes at pro-
poruionate prices. Fast cutclng, free from glazing, they
are the best Solid kmery Wheels. Glve diam. of holes
in your order for wheels. Emer Iy Grinders unequaled b, I‘:
any in the worid. Address AMERICAN TWI1ST DRIL.
CO., Woonsocket, R, I.

OR NEW & SECOND HAND ENGINES & BOILERS
in perfect order,address JUNI1US Hargris, Titusville, Pa.
‘We need a process by which from ten to nneen coples
of freshly written documents can be made rapldl}/ and
distinctly on durable paper and with ink that will not
fade. Such an invention can be Immediately and success-
fully yntroduced in fifty different cities of the Unlon, and
will be made umply remunerative. Apply to E. W,, Box
803, New York City.

STRONG TISSUE PAPER.

Wanted—Samples of verystrong Tissue or other Paper,
which can be used for manifolding with carbon sheets.
or otherwise, in order to make ten or fifteen copies.
Shoutd ve of such quality that it will not readily tear or
break by constant use. A large quanuty will be reqmred
of a suitable article. Address E. W.,Box 803, N. thy

SAFETY VALVE TESTS.

The Board of Supervising Inspectors of St,eam Vessels.

=101 mbermen.

00 Gold Premium

and First Prize Saws, in the Great National Sawing Oontest, at Cincinnati,-September, 1874,

EMERSONS PATENT PLANER SAWS ARE SUPERSEDING ALLOTHERS. SEAL 20P ¢

L JOOT 5 FRE

EMERSONS PATENT CLIPPER SAWS EXPRESSLY FOR VERY HEAVY FEED AND HARD TIMBER

EMERSONS PATENT FLANGE TOOTHED SAWS. SAME PRICE OF SOLID SAWS.

=~ EMERSONS PATENT UNIVERSAL AND ADJUSTABLE SAW SWAGE.SENT PREPAIDON REGEIPT OF PRI
N.B.SEND POSTAL CARD FOR CIRCULAR AND PRICE /57 7c EMERSON,FORD & CO.BEAV

MPORTANT FOR ALL CORPORATIONS AND
MANF'G CONCERNS.—Buerk’s Watchm s
Time Detector, capable of accuratelycontrolllng t)
moton of a watchman or patrolman at the different m-
tions of his beat. Send for circular.
J. E. BUERK, P. 0. Box 979 Boston, Mass.
N. 8.—The suit agalnst Tmhaeuser & Co., of New York,
was decided in my favor, .June 10, 1874. Proceedings
have been commenced azainst Imhaeuser & Co. for se
ing. contrary to the order of the Court. and especislly the
clock wlth a series of springs in the cover, and marked
Pat’a Oct. 20, 4. Persons uslmi these, or any other
clocks lnfrlnglng en my Patent, will be dealt with accer-

IIIIIIII T+Y WROU%HT
BEAMS & GIRD[RS

'l‘xm Union Irou Mills, Pitisburgh, Pa.
The attention of Engineer and Architects is called
to our improved Wrought- Beams and Girders (pat-
tented), in which the compound welde between the stem
and ﬂanges which have proved so objectionable in the old
mode of manuracmrlng’ are entirely avoided. We are pre-
o furnish all sizes at terms as favorable as can be
obwned elsewhere. For descriptive lithograph address
Carnegie Brothers & Co., Union Iron Mills, Pittsburgh.Pa

PATENT

OLD ROLLED
_SHATFTING.

I'he fact thal tpls ppardDg oas 15 pu cent greater
truer any

strength, a finer finish, to gage,

other in use, renders it undoubtedly the .

NUYE’S

MillFurnishingWorks

are the lar%est in the United Sutes. They make B
Millstone: ortable Milla ines, ;nckex:. l?ﬁ

cks, Water Wheels, Pulleys lnd
adapted to four mills. "Bend for catalopna. n&» Bpectally
J.T.NOYE & !(ﬁg. Buffalo, N. ).
DAMPER AND LEVER
REGULATORS B E s T GAGE COCKS.

MURRILL & KEIZER. 44 Holliday 8St., Balt.

Portland Cement,

From the best London Msnnfsctureru For nle
JAMES B Clfr 8t., N.
A Practical Treatise on Cement turnfuhed for % centa.

Niagara
‘ — SteamPumpWorks

ESsTABLISHED 1863.
CHARLES B. HARDICK,
No. 23 Adams Street,
BROOKLYN, N. Y.

' DITCHING and EXCAVATION.

RANDOLPH'S DITCHEB ANXD EXCAVATOR: Simple,
strong. and adapted to all soils reasonably free from
nxumgs or large stones. Wlll do the labor of 100 men.
steadily. at the cost of ten. Machines of sall sizes, cut-

from three inches wide, three feet deep, to 36 inehes
wl e, four feet deep. Extra. auen made to order. Circu-
&c sem. on applicatio
ANDOL BRO S 111 Broadway, New Yerk.

We are also the sole manufacturers of the CELEBRATED
Com.uls PAT. COUPLING, and furnish Pulleys, Hangers
the most approved lvgles Price list mailed on
nppl’lcatlon & LAUGHLINS,
lx% Stree'.. <nd and 3rd Avenues, Pitteburgh, Pa.

8. Canal st., Chic .
$" Stocks of tnis sxmmn n §tore ana xor sale by
"ITZ Boston, Mass,

FULLKR
GROPLACE & 00 121 Chambare street, N. Y.
Milwaukee, Wis.

PIERCE & WHALING
, BLAKE'S PATENT
A Stone and Ore Breaker

Crusnes all nnrd and brltxlle lubstaglceg tA;
any requ 20 so, any kind o
STONE for Roms and for CON &ec.
P Addre BLAKE CRUBBgl%rCr(’)' ’
New Haven. Conn.

HARTFORD

STEAM BOILER
Inspection & Insarance
COMPANY..

W. B. Feamxum, V. Pt. J. M. Auzzm, Preft
J. B, Pxncn, Ses.

HARTFORD, CONN.

S T. V. Carpenter.
Box 778, New York city,

WEEN YOU DESIRE BO BOOKS SEND TO GEO., E

STEVENS & CO., Clnclnnatl, . Ask prices or
information.

TO INVENTORS
AND MANUFACTURERS

The ¢4th of the A will open Sep-
tember 9th ; Machinery will be received after August 15th, other
:oodl M‘urAunn mh. For particulars address ‘¢ General Sup-
New- York.”

ON PLANEELS

Advertising Agent. Address

“Lowest Priced and BEST.

fxcelsmr Do Your Own Printing

I’ori s, 1abels, envelo

a I. $ 3 Press, Lor u::’uilf::l:'x:er wwlr,:" otes
BusinessMen dotheir printing and
advertising,save money and 1ncreass
trade. Amateur Printing,delight
ful pastime for spare hours. BQ
hn have great fun and make money fast
Prin at printing. Send twostamps forfull

catalogue presses type etc to the Mfrs
e sses KRLARY & 00.) Merlden, Cona

Py
Steam Super-Heaters,

Set under boflers, or in separate farnace, will supgly Dry
Bloun of av requlred tenipemmre and save f
ULKLEY, 98 Liberty St., New York.

For showing heat of
Ovens, Hot blast pipes
er-Heated Steam, O1l Stills, &c.
W. BULKLEY, $Sole Manufacturer,

98 Liberty 8t., New York

OGERS’ TANNATE OF SODA BOILER

SCALE PREVENTIVE. JOS. G. ROGERS & CO.,

o l1non. Ind. §¥ Send for book on Boller Incrus-
on.

H Y WINANS' ﬁoilerSenle Preventive, (11

e Wall 8t.,N.Y.) 20 yearsa praetical success. Noin-

yoldest, best. cheapest Anti-Incrustant, 85c. per1b.

Machfm,@sts’ Tools.

LUCIUS WWOND. l;lAN‘UFAcTUEEBn
’
WAREROOMS %8 LIBERTY 81., N. }.
§W~ Lathes, Planers,Boring Milis. Driils.and Gear Cut-
ters a Speciaity.

Pyrometers,

Botler ﬂuen Su
ENRY

THE NATIONAL

Steel 'I'ube Gleaner.

JuLy?28

1874,

Adopted and in use by U. 8. Navy. ¥orsale by dealers,
Send_for Circular, THE CHALMERS SPE CE CO.

foot E. 5th Street, N. Y., Agents for the U. 8

wheels;
8o much,

Address

Ba
‘* We have now had a few trials of your Tanite Emer
them over 12 mogpths. the ordinary shaped ones (square edges) for &reulng cast-
ings and general work; those you specially ma
teeth of fine pitched wheels.
they wear, made us give them up at firstand
but our men (who do the work by p
{/ we would supplythem, as they said, *
had la~t. that the reduction does more than payfor the wheels altogether.”

What they say in Europe.

From Mzssrs. G. W. MURRAY & Co., Engineers, Iron Founders and Machin-
{sts, Manufacturers of Agrlcultura.l fmplementl &c.

NFF FOUNDRY, Scotland, May 34,

1975.
Wheels, having nsed

¢ for us, we use for dressing tae
The first cost being so hlgh. and the rapid way
o back to the London made emery
ece) nireed 80 reduce the price so

with the Ane kind ofwhaelnhcy

THE TANITE COMPANY,

at its last annuxl session in J .nuary, 1875, ted
committee to make an experimental test of “all Stesm
Boller Safety Valves which mna, &' be submitted for exami-
nation, and which are believed to embody principles of
action superlor to those of the safety valve in common
use.

The valves presented must have a uniform area of
opeuning of five square inches (2 525 inches diameter), and
wm be submitted to the following competitive examina-

Oapnblllty of discharging any excess of steam above
a ﬂxed working pressure.
2. The Limits of pressure within which the valve will
open and close.
. Un.formity of action at different pressures
Rellablmy of action under continued u
Slmpllcny of arrangement and laclllty of manage-
ment
‘The valves will be tested at a pressure not less than
twenty, nor more than eighty, pounds to the square inch,
nnu are not required to be provided with an enclosing

cal

All valves must be operated by the pressure of the
steam; and the greatest diameter of opening for double-
seated valves will be the same as for single-seated valves.

The flange for attaching to boiler must be c¢ight inches
diameter—flat face, without bolt holes.

The propused tests will be commenced on the thirteenth
day of September, 1875, in the city of Washington, and
all valves submitted wust be boxed and sent by express
(cnarges prepaid) to “Commodore T. H. Patmrson. 0=
mandant ot the Navy Yard, Washington, D.C.,"”’ markea
¢* Bafety Valve,*’ nnd enclosed with each valve will be
communlcntlou addressed to the Committee of Examina-
tion, semnf forth what superiority is .lalmed for the
valve herewith submmed and signed by the person pre-
senting the sam:

All valves must ‘be delivered on or before the sixth day
of September.

A single representative for each valve will be admitted
to witness these tggtii on argpllcamon to the subscriber,

Supervlslng Ins, ect,or Genernl,
Treasury Department, Washington, D. C.
The HOADLEY
PORTABLE STEAM ENGINE.

WITH
AUTOMATICAL CUT OFF RECULATOR:
AN O

e
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THE BEST+° MOST ECONOMICAL ENGINE «°*

SEND FOR C/IRCULAR.

THE J.C.HOADLEY CO. LAWRENCE MAS

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVFRY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS BELTING. &
&c. Bend for Miustrate.d Catalogue and e List.

GEORGE PLACE,
131 Chambers & 108 Reade #t4. N. Y. City

STEAM PUMPS.

FIRST PRIZES, VIENNA, PARIS, NEW YORK,
BALTIMORE, BOSTON

Send for circular of recent &?tented {m] rovemem,s

RKS,
Bouth Norwnlk Conn.

Mumn & Co's Patent Offces.

Bstablished 1846,

The Oldest Agencyza_r_ Soliciting Patents
in the United States.

TWEN1Y-EIGH1 YEARS EXPERIENOR.

MORE PATENTS have been secured throngh
this agency, at home and abrosad, than through any other in

the world.
They employ as their sssistants a corps of the most ex-

perienced men as examiners, specification writers, and
draftamen that can be found, many of whom have been se=
ected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have lled

o

EXTERMINATED!!
In FURNITURE,
e’lllzgfet:oﬁ#%r( l:otclllol n‘f he expense for material and

without injury to the moat.
labor to clear them from the largest Parlor Snll wlll not
exceed One Dollar. For 0% R we will
forward recipe and instructions :nd GHABANTII all we
claim or refund the money. We refer te any Na-

tional Bank in our Gity, and the Conmerclal Agency of

Messrs. Dunn & Co
NEWTON & DAYVIS
BINGHAMTON, N. Y.

GLASS OIL CUPS

of allkinds. Brass Fittings for Steam, Water and Gas.
Brass Cas tlnﬁ Send for Catalo
RD & HOLLAND

g Gold st.. New fork.

IRON AND STEEL

DROP FORGING.

Of Every Description, at Reasonadie Prices.

The Eull & Belden Company, Danbury, Ct.

TPNGINES AND BULLhHs " New una second-Hand;
Portable and Btnb‘lon%or descr%gblon address
E, O1l City, Ps.

themselves of Munn & Co.’s services in examining their in-
ventions, and procuring their patents.

MUNN & CO., in connection with the publication of the
SOIENTIFIO AMERIOAN, oontinue to examine inventions
oconfer with inventors, prepare drswlngn, specifications, and

attend to flling applications in tho Patent Office
pnytng the government fees, and watch each case step by
step while pending beforé the examiner. This is done
through their branch office,corner F and 7th Streets, Wash-
ngton. They also prepare and file caveats, procure design
ks, and attend to rejected cases
(prepamd by the inventor or other attorneys), procure copy-
rights, attend to interferences give written opinions on
matters of infringement, farniah copies of patents: in fact
attend to every branch of patent businees poth in this and
n foreign countries.

Patents obtained in Canada, England, Franoe, Belgium
Germany, Russia, Prussla, Spain, Portugal, the British
“olonies, and all other ocountries where patents are

trad

‘T':::clal notice is made in the BOIENTIFIO AMERICAN of
all inventions patcnted through this Agendy, with the
name and resid of the p Patents are often
sold, in part or whole, to persons attracted te the invention
by such notice.

A pamphlet 0f110 pages, containing the laws and full di-
rections for obtaining United States p alsoa ol

Special Notice to Dealers in and Users ot

Wood Working Machinery.

‘WORCESTER, Ma8s., May 25, 1875,

The undersigned, havlnf gurclmaed the entlre Manu-

factur ng Establishment o CO., including
PATTRERNS, PATENTS, D WILL, CORRESPONDENOCE,
and everything pertainin 2t the business (bULK BCCOuNts
excepted), will continue the manufacture of Wood Work-
ing achlnery, and be prepared te furnish new machines,
or parts for repairs, as furnished by either concern ir
years past.

‘We shall at once remove our present Works to our new
uarters—uniting the two establishments—and be able to
urnish customers with improved Machinery ,both in qual-

ity of stock and workmanship, and av reasonable pri

e would take this opportunity to return our t.hnnka to
our old friends and customers, and would be most happ
to see them at our new quarter s (26 Saligbury Street),an
would remind them that we shall continue to manufac-
ture Wood Working Machinery generally, making a spe-
clalty of Woodworth, Daniels’ and Dimensjon laners,
Surfacing Machines, ’l‘enonlng Mortising, and Re-Saw
Machines, Saw Be. ch Yours. res res ectmlly.

WITRERBY, RUGG & RICH
26 Baltawary B, Woreosters Maser, 'U.5.A.

THE BEST INJECTOR

For Locomotive and Stationary Boilers.
FRIEDMANN’S PATENT.
Over 15,000 Now in Use Here and in Europe

Throws more and hotter water, with less steam, than
any others. It hastwo Waterways, ixed Nozsles, and no
movable parts to get out of ordex

NATHAN & DR%YFU
& Send for Catalogue.

, 8ole Manufacturers
berty St., New York,

pertaiming exoclusively to Foreign Patents, stating cost for
"each counwury, time granted, eto., sent free, Address
MUNN & CO.,
Publishers SOIENTIFIC AMERICAN,
37 Park Row, N. Y.

Baamon Ormos—Oorner F and 7th Streets
W aabington D, G,
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VOLUME XXXIIL—-NEW SERIES.

The publishers of the SCTENTIFIC AMERICAN
beg to announce that on the third day of July,
18765, a new volume commenced. It will continue
to be the aim of the publishers to render the con-
tents of the new volume more attractive and use-
ful than any of its predeceasors.

To the Mechanic and Manufacturer.

No person enguged in any of the mechanical pur-
suits 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.

The SCIENTIFIC AMERICAN is devoted to the
interests of Popular Science, the Mechanic Arts,
Manufactures, Inventions, Agriculture,Commerce,
and the industrial pursuits generally ; and it is vale
uable and instructive not only in the Workshop and
Manufactory, but also in the Household, the Li-
prary, and the Reading Room.
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87 PARK ROW, NEW YORK.

HE “8Scientific American” 1is printed wita
CHAS. ENEU JOHNSON & CO.’S8 INK, Tenthand
mbard 8ts. Philadeiphia and 5 @old 8t, New York





