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IMPROVED SHINGLE AND HEADING MACHINERY.

We illustrate herewith three improved machines forshin-
gle manufacture, which, though they have been before the
public for several years, have, during the period since their
introduction, been made the subject of numerous improve-
ments, so that, at the present time, they are now offered in
highly perfected form.

Fig. 1 represents Evarts’ patent twelve block rotary shin-
gle machine. Upon each of
two sides of a frame, about
seven feet square, is placed
an upright shaft. Theseshafts
each carry a horizontal saw,
und above the saws a circular
carriage, some eight feet in
diameter, is mounted. The
carriage is divided into twelve
spaces, into each of which a
block, to be cut into shingles.
is placed while the carriage.is
in motion, new blocks being
supplied as fast as the first
ones are cut up by the saws.
It is stated that twenty thous-
and shingles per hour can thus
be made. The carriage is dri-
ven by two friction rollers,
which cause a uniform and
steady feed, and prevent back
lash. The motion is positive
and continuous, there being no
springs or other gear to get
out of order. The dogs are
simply weights raised by an
inclined plane to drop off the
end and fasten the block while
the saw is passing through.

But ono man i8 required to
place the bolts within the re-
volving carriage, while a boy
can easily remove the slabs
from the opposite side. This
is done without delay or dan-
ger, as the bolts are free ex-
cept when the saw is passing
through them. The work pro-
duced is smooth; and as the tables are stationary and not
tilted to produce taper when the apparatus is once adjusted,
the shingles produced subsequently are exactly alike.

The machine is claimed to saw at least double the shingles
of an ordinary two-block machine, and quadruple the shingles
of any hand-fed one-block apparatus. If only half the ca-
pacity of the machine is required, or a production of from
65,000 to 75,000 shingles per day, but one saw need be used.

The apparatus is made to saw shingles from 16 to 18
inches in length, and is further claimed to saw up closer

and make fewer clip shingles than any other device of like na-
ture.

The Evarts hand-feed one-block machine, which is repre-
sented in the second engraving, has one saw shaft, and a re-
ciprocating carriage operated by hand. Eccentrically geared
automatic feed works are added, so that the feed may be
either automatic or by hand, as the user may desire. Per-
foctly tapered shingles, of any required thickness at top or

EVARTS' ROTARY SHINGLE MACHINE.

butt, can be made from 16 to 24 inches in length and up to
15 inches in width. No extra fixtures are required for
sawing oak and other heading, it being possible, by suitable
arrangements, to saw oak thick at the top and thin at the
heart.

The machine is made with saws from 36 to 48inches. The
86 to 40 inch saws are used principally for shingles, and the
larger sizes for sawing heading, fruit box stuff, and other
boards, up to 30 inches in length. The capacity of the ap-

paratus is from 25,000 to 30,000 shingles per day in good

pine or cypress timber, and from 8,000 to 12,000 pieces of
heading.

The third figure represents Low’s patent shingle and barrel
head sawing machine, a light running and portable appara.-
tus, easily attached to any kind of power, and excellently
suited for shingle and flour barrel head work. The saw is
arranged in a vertical position, so that the bolt gate or car-
riage moves in a similar direction. The gate is counter-
balanced and has a head block
to hold the bolt, which is fed
out over the saw, and then de-
pressed while the latter cuts off
a shingle. The boltthen rises,
and a similar movement of the
feed pushes it outward in place
for another cut. The saw does
not have to be removed from
the machine to be gummed or
filed, and it does its work with
the grain of the timber, requir-
ing no countershaft to run it.
The dogs are set but once for
each block. The capacity of
the machine is from 20,000 to
30,000 shingles per day.

In addition to the foregoing,
the manufacturers, Messrs. C.
8. & 8. Burt, of Dunleith, IIl.,
produce every kind of machine
necessary for a complete outfit
for making shingles and head-
ing, including dog saws, saw
bolting apparatus, knife or
wheel jointers (double or sin-
gle), knot or saw jointers with
one or twosaws, different styles
of bunching machines, etc.

For further particulars re-
garding these various devices,
address the Meassrs. Burt, as
above.

Venus,

TheItalian observers at Mad-
dapore, in Bengal, to which
party the eminent spectrosco-
pist Tacchini belonged, besides observing all four contacts,
ascertained an important fact respecting the atmosphere of
Venus. The ring around the planet, which in the former
transits, as in the presentone, was visible around Venus both
on and off the sun, indicates in the spectroscope that the at-

mosphere contains aqueous vapor.— Nature.

WHEN the stoves are taken down, see that the pipe open-
ings in the wall are protected by good tin covers. Don’tstuff
rags in

EVARTS HAND FEED

SHINGLE MACHINF
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THE MONEY VALUE OF EDUCATION.

Says an English writer, whose remarks have been widely
quoted in this country: ‘“ There was a time when what is
generally understood as a good education had a pecuniary
value of some importance both to men and women; but its
day has gone by with the general spread of education. Men
and women do not succeed nowadays simply by being well
educated, but because they possess certain faculties which
superior education may or may not have enabled them to
turn to a more orless remunerative account.”

If the favor with which these assertions have been re-
ceived among us betokened merely a widespread scepticism
in regard to what is * generally understood to be a good edu-
cation,” we should have no objection to make. It is only too
true that the traditional culture, which the schools aim
chiefly to give, rarely proves of much direct pecuniary value,
even where it does not have the contrary effect of unfitting
the recipient for the conflicts of productive life; but it is a
grievous error to suppose, as many do, that the same holds
true of what is really good education: an error that has al-
ready done much mischief, and is likely to do more, in
leading the rising generation to despise instruction.

8o far from having its money value lessened, education,
properly so-called—that is, the fitting of the man or woman
to meet the demandsof modern life—has a higher value
than education ever had before. There never was a time
when proper culture gave a man greater power or better op-
portunities for gathering to himself the good things of life.
It is quite another thing to say that what is commeonly un-
derstood as a good education fails to prove so advantageous
to its possessors. Not all knowledge is power; nor is the
same knowledge equally powerful at all times. There is a
wide range of oulture which merely fits a man for the high-
est enjoyment of life, enabling him simply to be an appre-
ciative observer of the progress of humanity and the vicissi-
tudes of Nature. Thisadds value to life, but does not in-
crease its market value; accordingly we leave it out of this
acceunt. There is again a wide range ef knewledge which

23 | about the worst thing our newspapers can do.
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simply puts a man on a level with his neighbors, and there.
fore conveys no relative advantage, though the lack of it
might prove a serious disadvantage: a range of knowledge
which necessarily widens with the general spreading of edu-
cation.

For instance, among illiterate people, the man who has
penetrated the mystery of letters may gain thereby a signal
superiority, as in medieval Europe. The exercise of the
arts of reading and writing under such circumstances brings
himmoney: at least they may secure to him the ‘‘ benefit of
the clergy” in case of necessity, not, as often supposed, the
unsubstantial benefit of being prayed over when condemned
to death,but complete exemption from civil trial and convic-
tion. With us, where nearly everybody reads and writes,
these arts are relatively of lower value.

A few years ago a tolerable knowledge of arithmetic, with
a good handwriting and some acquaintance with the art of
keeping accounts, was a certain passport to profitable em-
ployment. The useful art of bookkeeping was then a mys-
tery to the multitude,and therefore had a considerable money
value in the markets. To-day, when nine boys out of every
ten are more or less familiar with these elements of a busi-
ness education, and too large a proportion vastly over.esti-
mate the importance of them and expect to thrive by them
alone, such knowledge gives a young man no special dis-
tinction. He will find the knowledge very useful on.many
occasions; but it will rarely prove to him such a certain road
to fortune and fame as the business colleges would have him
believe.

In like ma~nner, the trumpery information to be had from
the old style school books once had a certain money value.
However useless in itself, it at least enabled the possessor to
‘“keep school” and flatter himself that he belonged to a
learned profession. Now that such knowledge is as common
as common schools, its special value is gone.

Shall we say, from facts like these, that the money value
of a good education is declining? Not at all; but merely that
the elements of a practical money-making education have
changed. Q@iven these elements, with sufficient force to use
them, and there is no end to their money value.

Of course this does not imply that the scholar of little
force will always be able to compete successfully with the
untaught or, more properly, self-taught man of superior
native talent. An ounce of mother wit is worth a tun of
learning without wit to-day as it was when the proverb was
coined: nevertheless the man (whether naturally weak or
strong) with proper education is sure to surpass a man of
corresponding force without such education,other conditions
being equal. Everythinghinges,however, on what we regard
asa good and proper education.

If we dignify by that term the veneering of hearsay know-
ledge and useless accomplishments which so often passes
for culture, then it is right enough to say that ‘“a good edu-
cation” helps one very little in the battle of life. But re-
stricting the term, as we ought, to a training calculated to

283 | make the most of the child’s powers of sense and intelleot,

to set him on the right road to his highest development as
a thinker and doer, while making him actively acquainted
with the best results of human effort, especially in the de-
partment to which his life work is to be directed—then, we
say, the money value of a good education is immensely
greater than ever before.

To circulate unqualified condemnations of education is
Perhaps the
best is to insist continuously on a closer adaptation of school
work to the needs of the times,and the encouragement of out of
school work fitted to make our youth apt and skillful and in-
telligent as productive workers.

PHOTO-MECHANICAL PRINTING.

There is perhaps no more inviting and fruitful field for
scientific discovery and invention than in the line of photo-
graphy, and but little attention to the subject is required
to cont ince one that this field is fast yielding up its treasures
to patient and successful investigation. Though the sun is
as swift and reliable as time itself, it is too slow and too un-
certain to command the full confidence of the artists who
wish to form permanent impressions of the varied objects
that now come within the scope of the photographic art. In-
stead of the slow method of waiting for the sun to shine,
and then for it to transfer from a negative, one by one, the
pictures which will continually fade by the action of light,
this work can now be done by the ordinary printing press
and with durable carbon printer’s ink. Yet the results thus
speedily reached are not like the cheap woodcuts that issue
in almost fabulous numbers from the press, but have more
the character of the finely cut lithographic pictures.

In 1839 Mungo Ponton, a chemist of Bristol, Eng., an-
nounced the fact that sized paper,treated with a bichromate,
was subject to ar alteration, by the action of light, which
rendered insoluble the sizing which the paper contained. In
this fact lies the germ of all the processes of which it is our
purpose to speak. The following are some of the many
which are modifications of thisprinciple: Carbon printing,
in which each picture is itself a sheet of gelatin of required
thickness, permeated with the coloring matter, and each
impression is made by the diroct agency of light; photo-
lithography, in which the transfer is made on stone by
means of gelatin; photo-zincography, which differs from
the last by using zinc instead of stone; photo-galvanogra-
phy, in which a sheet of gelatin—with the parts not acted
on by light swcllen by water—is made to serve as a basis of
electrotyping ; Woodburytype, in which a sheet of geiatin—
with the parts unacted on by light washed away—is used

as a means of obtaining,by hydraulic pressure, a metal meld.
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This mold is filled for every impression with gelatin eon-
taining coloring matter, and the print is really an embossing,
80 to speak, of colored gelatin on the paper. From the im-
pression on the metal—which is an alloy of zinc and anti-
mony—these types are printed on prepared paper, by a small
hand press resembling the printing press.

In 1855 M. Poitevin, a French engineer, discovered that
bichromatized gelatin, acted on by light, had the properties
of a lithographic stone, and might be used as such. Since
the parts on which the light has acted are impervicus to
water, upon moistening the plate some of it will be dry,
some wet ; and where light partially acted, it will be part dry
and part wet. Now, as oil and water repel each other, by
putting grease upon this plate, it will adhere entirely to the
dry parts—those which were exposed to light,—partially to
those under partial light, and not at all where it took up
moisture. And now, by rolling over this plate a cylinder
of lithographer’s ink, the plate is ready to make a lithogra-
phic print. This idea, with modifications in its mode of ap-
plication, has its representatives in various processes now
employed. Among these we will briefly notice only two.

Mr. Joseph Albert, court photographer of Munich, has
shown great ingenuity in perfecting what is now called the
Albertype process. He commenced in 1868; and after nu-
merous experiments forfixing, to the plate on which it is
spread, the film of gelatin from which  the pictures are
printed, the happy thought occurred to him to use the sensi-
tive qualities of the chromic gelatin itself for a cement. He
consequently used a plate of glass, spread upon it a coating
of gelatin, then—while the front surface was protected by
an underlayer—exposed the back or glass surface tolight,
which rendered it insoluble; and hence adhesive to the
plate in presence of water. He hardened thesensitive surface
by chrome alum, chlorine water, and other coagulating so-
lutions; and to make it as tough and hard as possible, he
spread several films one upon another, hardening each in its
turn till he had made a sensitive plate so hard and durable
that thousands of impressions could be printed from one
plate. For printing the impression transferred under a
negative, he uses a lithographic press and the ink com-
monly made to accompany it.  After this, no washing,
toning, etc., is necessary, but the picture is complete when
it leaves the press. Any kind of paper and any colored ink
may be used ; titles, descriptions, dates, etc., can be printed
at the same impression ; and one negative can be stereotyped
ad infinitum. The Photo-Plate Printing Company, of
New York, and the Albertype Printing Company, of Bos-
ton, are sole proprietors of this patent.

In the heliotype process, some perfectly flat surface is
first coated over with wax; upon this is then poured a hot
solution of gelatin, after which bichromate of potassa is
added, then burnt alum or tannin, to make the surface fine
and durable. After it has hardened, the sheet is stripped
off and set up in an achromatic chamber to dry. Then the
wax is removed, and the sheets are ready for the reception
of light under the ordinary photographic negative in the or-
dinary photograph printing frame. The sheet of gelatin is
then forced by pressure under water upon a flat plate of
metal ; and when the water has been pressed out, it is ready
for printing in any ordinary printing press. Several thick-
nesses of ink are used, and for the deepest shades a little oil
is added, which will adhere only to the deeper shadows.
The plate must be kept moist in printing; and if moistened
with colored wateror Indian ink,a picture resembling a Rem-
brandt or Indian ink picture can be obtained. *

These t wo processes, with that of the Woodburytype briefly
mentioned above, have lately been used with great profit and
satisfaction by Mr. Alex. Agassiz and others, for represent-
ing natural history specimens, in the Illustrated Catalogues
of the Museum of Comparative Z3ology,Zdological Results of
the Hassler Expedition, etc. The negatives of these plates
were all taken by Mr. A. Lowell, as they are ordinarily made
for silver prints. By each of these processes very satisfac-
tory results were secured, as well in regard to expense and
correctness of plates as in their general execution. Andthe
prospect is cheeringly encouraging that, ere long. Natural
Science will find in photography one of her most profitable
allies. The expense of plates representing results of the
naturalist’s investigations has long been a serious hindrance
to the advancement of Science; for a correct figure is often
more expressive and instructive than pages of verbal de-
scription. By these methods, the cost of a quarto plate, in-
cluding paper, mounting, lettering, etc., and exclusive of
the negative, is only ten or fifteen cents per copy; and this
is hardly more than the mere cost of lithographic press
work, to say nothing of the artist’s drawings on stone. The
Woodburytype is a little more’ expensive and cumbersome
than the other two, because, on account of the method of
preparing the plate from which the impression is taken, it
must be mounted for protection. Notwithstanding this, it
will not preclude its use, for its pictures have a remarkable
resemblance to good silver prints, with all their brilliancy
and sharpness.

Another very important advantage those methods have
over lithography is in their greater accuracy. By them the
original sketches of investigators can doubtless be repro-
duced, and ‘‘subsequent observers will be better able to
judge of what has actually been seen, and not of what has
actually been added by the pencil of the artist who copies
original drawings on stone.” Mr. Agassiz finds it less trouble
and expense to employ the carbon processes, even when it
necessitates occasional visits to New York and Philadelphia,
than to superintend, in the Museum itself, the lithographic
plates. Again, Mr. Agassiz says: ‘On account of time re-
quired to complete a large number of plates, either as en-
gravings or lithographs, it would be utterly impoasible to
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issue so great a number of plates within the period required '
for permanent photographs.” From a lithographic plate
only about 500 good impressions can be taken, but here they
can be made by thousands. It will also be of great ad-
vantage in copying plates from monographs, or valuable pic-
tures of any kind which are out of print or otherwise inac-
essible.

IMPROVEMENTS AT THE MOUTH OF THE MISSISSIPPL.

The long discussion relative to the most practicable method
of improving the mouth of the Mississippi, soas to render
the same passable to vessels of deep draft and thus to open
the river ports to direct ocean trafic, was virtually termi-
nated by the granting of an appropriation by the last Con-
gress, for the construction of a system of je.ties at one of
the passes tirough which the stream enters the Gulf. The
plans involving canals, which have been strenuously advo-
cated by many eminent engineers, are therefore for the
time at least set aside,and to Captain J. L. Eads, an engineer
now widely celebrated for hissuccessful construction of the
St. Louis bridge, has been entrusted the task of causing the
mighty current of the Father of Waters literally to undo its
own work and to break down the barrier which itself hes
created. *

The Delta of the Mississippi is formed of narrow strips
of land, mostly low lying banks, through which the river
winds until it makes its exit to the Gulf by a number of
narrow passes. In some of these channels, previous attempts
have been made to deepen them by dredging, with but par-
tial success, however, as a single flood has been known to
carry down sufficient sediment to fill them to their original
depth; and the current berides, emptying into the open
water at the mouths, speedily left at that point bars of blue
clay, surmountable only by light draft ships. The gist of
Captain Eads’ plan will now ba readily apprehended when it
is regarded as shifting the point of deposit of these barriers
from the shoal water at the entrance of oue pass, out into
the deep water where filling up by natural causes is im-
possible. By this means the river current is to be made to
cut out and scour its own channel across the present bar.
To do this, it is obvious that the banks of the pass must be
extended, so as to lead the stream far enough out; another
section of conduit, as it were must, be added, and this is now
to be formed of the submarine dykes or jetties.

The materials of which these structures are to he composed
are willow twigs bound in bundles, termed by engineers
‘“ fascines,” oight or ten feet in length and about as many
inches in diameter. A large number of fascines at a time
will be lashed together to form rafts, the first of which will
be from seventy-five to two thousand feet in width, the
largest rafts being sunk in the deepest water. The rafts
will next be toned to the proper point, there loaded with
stones, and submerged,and thus the work will continue, one
raft being sunk above another until the surface is reached.
Each line of rafts will be narrower than the one below it
until the apper course will not be more than ten feet wile.
The two walls which will thus be constructed will be pro-
longations of the banks,and between them will form a chan-
nel with sloping sides. In the course of time,the interstices
of twigs and stones will fill with sand and mud, so that
eventually two solid submarine levees will be produced.
Very little pile work, it i said, will be required except per-
haps at the head of South Pass, which is the outlet at which
the jetties are to be built, in order to provide for the proper
regulation of the volume of water in the new channel at
various stages of the river.

Captain Eads has already begun his surveys,in which
work, together with the making of the necessary contracts
for materials, labor, etc., the summer will be consumed.
The first raft,it is expected, will be sunk by the beginning of
October next.
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MOTION ON A MOVING BODY.

For the last few months we have been receiving queries
from all sections of the country, something like the follow-
ing: * If a train is moving at the rate of sixty miles an
hour, and a cannon on the train is fired, giving the shot a
velocity of sixty miles an hour, willit leave the train, or
just drop down at the mouth of the gun?” We have once
or twice attempted to explain the matter in our correspon-
dence columns. but our remarks seem either to have been
overlooked or misunderstood, and we must try once more
to stop this stream of inquiries by satisfying the inquirers.
Our remarks may also be useful in giving some of our read-
ers more correct ideas about rest and motion than they pos-
8938 at present.

The dwellers on the surface of the earth are carried
through space so smoothly that many of them doubtless for-
get that the earth is revolving on its axis with a velocity, at
the surface, of more than 1,000 miles an hour, and moving
in its orbit at the enormous speed of about 68,000 miles an
hour. They know, however, that they can set up a target
on the surface of the earth, and pierce it with a shot that
has much less than the velocity of the earth, whether the
shot be fired in the direction in which the earth is moving
or the contrary. It is easy to see, then, that if a ship or
train is put in uniform motion, and the same experiment is
tried, it will give a similar result. The reason, too, must be
oYvious after a moment’srellection. Everything on the ship
or train being carried along with it, an additional velocity
will evidently move it away from the position that it form-
erly occupied, to some other position on the moving body.

This disposes of the first part of the question, and now
we will consider what is necessary, in order to make a body
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seen Mr. Hale’s entertaining story of the ‘‘ Brick Moon,”
which was projected into space with such velocity that it
never returned to the earth. Many more of our readers, no
doubt, have experienced some of the difficulties of leaving
a moving body, as, for instance, a car: because, as we ex-
plained some time ago, the car had put them in motion, and
so there was a liability of their being dashed back again vi-
olently if they attemped to jump directly from the rearof a
train moving at high speed. Now of course the train is not
going to be more considerate of the shotin a cannon than it
is of a human passenger, so that, unless the powder drives
it back faster than the train is moving forward, it will not
leave the gun. It is scarcely necessary for us to say that
the case supposed by our correspondents is a purely imagin-
ary one, since a train or a ship does not move with perfectly
uniform velocity, and neither does a shot from a cannon.
Considered in this light, the subject is of no practical im-
portance, and our only reason for referring to it in this prom-
inent manner is to call attention to the principles involved,
which are both interesting and useful. We do not propose
to discuss this question of the cannon and the train any fur-
ther, and beg that our readers will send us no more commu-
nications on the subject, as we have not room even for
all the valuable and instructive letters that we are constant.
1y receiving.

WHAT I8 THE CAUSE OF TIDES?

There are occasional fallacies which, in some mysterious
way, gain credence in the minds of men till they finally be-
come accepted as unquestioned facts. Among these may be
mentioned the oft-repeated proverb: ‘“ It is always darkest
just before day,” and the commonly accepted explanation of
the rising of light bodies in a denser medium. Itis not true
that smoke, heated air, balloons, etc., rise because of their
lightness, and then the air rushes in to take their place; but
the air, being heavier,seeks by gravity the lowest place, and
in so doing crowds up the lighter bodies. Water is said to
contract down to a few degrees of the freezing point, and
then to expand in changing to ice; but it is probable that
the molecules are drawing closer to one another all the time,
and that the apparent expansion is because the crystals of
ice do not fit together exactly, and hence leave between
them interstices filled with air, and thus occupy more space.

And it i8 quite possible, if not probable, that the common
explanation of tides furnishes still another illustration.
With sufficient credulity, the explained cause of the tide on
the moan’s side of the earth may be accepted as somewhat
satisfactory: but there is room for reasonable doubt as re-
gards that of the tide opposite the moon. This luminary is
said,in the first case, to draw the water away from the earth,
and in the second, to draw the earth away from the water.
This is considered possible because the nearer object will be
influenced more by the moon’s attraction than the more dis-
tant object, and this difference of attractive force, as exerted
on the stable earth and the unstable water, is said to pro
duce the tides as we observe them. Attraction varies in-
versely as the square of the distance, If we represent the
force with which themoon draws the earth by ten, the force
with which it attracts the water on the opposite side of the
earth will be about nine and two thirds. This latter forceis
not diminished by the intervening earth, and tends to draw
the water toward the moon. The earth, by its attraction,
holds the water to its surface, and its influence is not less-
ened when the moon acts upon it. As both these forces tend
to draw the water opposite the moon toward that luminary,
we would reasonably expect a low, rather than a high,tide at
that point. It is said that the water remains behind by its
inertia. But as the moon acts constantly upon tae earth,and
gradually upon any one point of its surface, the inertia of the
water would be overcome at least as soon as that of the solid
earth, and probably sooner, asthe water is more free to yield
to the influence of attraction.

Again, the theory rests on the supposition that the at-
traction of the moon gives the earth a daily motion toward
itself; but this cannot be strictly true, for, if so, the earth
and moon would be continually approaching each other, and
we would live in constant fear of a collision, whereas they
maintain a uniform mean distance between them. In opposi-
tion to this,it is argued that the deviations from the tangential
motion of the earth in its orbit are precisely those which
the earth would move through if falling toward the attract-
ing body unaffected by any other impulse. Whether this is
satisfactory, each must decide for himself.

The sun also exerts upon the earth an influence tending to
produce tides, which is about two fifths as great as that
exerted by the moon. The sun’s real attraction, of
course, is much greater than the moon’s, but, on ac-
count of its greater distance, the difference between its in-
fluence on the earth and on its aqueous envelope is less.
From the sun’s influence, we would expect a tide to follow
th> sun, as one is said to follow the moon, and differ from it
only in being smaller; and when the sun and moon are in
quadrature, we should expect, according to theory,that there
would be four tides in a day: two caused by the moon and
two by the sun, whose major axes would be at right angles
to each other. When the sun and moon are in conjunction,
we have the highest tides, because both act together and in
the same direction. When they are in opposition, we should
expect the lowest tides because they act in opposite directions
and each tends to counteract the effect of the other. But in
fact this combination also appears to produce spring tides.

If the tidal wave is caused by the moon, and follows her
as she apparently makes a complete circuit of the earth in
about 25 hours, it must travel at the rate of one thousand
miles per hour, and this is hardly reconcilable with its mild-
ness and harmlessness in dashing upon the shore, nor with

leave the ship or train. Probably some of our readers have

Mr. Airy’slaw for the velocity of tidal waves, which makes
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it the ‘“same as that which a free body would acquire by
falling from rest, under the action of gravity, through a
space equal to one half the depth of the water.” The
Pacific Ocean is estimated to average 440 fathoms in depth,
and according to this rule the velocity would be less than
200 miles per hour; or, by a slight change in its application,
the rule would make the average depth of water over the
whole surface of the earth more than twelve miles. The
tidal theory supposes the anomalous condition of an inter-
rupted ocean enveloping the whole globe. Again, if the
moon or sun causes the tide, we would expect an observable
uniformity in the direction and velocity of the tidal wave
from the eastern borders of the Atlantic and Pacific Oceans to
their western borders; buton the contrary,it is acknowledged
by orthodox believers in the lunar and solar cause of tides
that we have little or no clue to the course or rate of travel
of the ocean tide. Even for the North Atlantic, which is
constantly alive with commerce, no connection has yet been
discovered between tides of the opposite coasts.

The tide on either side of the earth does not rise on the
vertical between the earth and the attracting body,but,under
favorable circumstances, about three hours behind it; and
when these are not favorable, the retardation may be almost
indefinitely prolonged. The reason of this is said to be that
the inertia and friction of the water, and other causes, pre-
vent its rapid change of form; and although the elevating
force is greatest under the vertical, it still continues to act
in the same direction,and with but little diminution of force,
for some hours after the passage of the moon. But, strange
to say,when the influences of the sun and moon are combined
to overcome this friction and inertia, the interval between
the meridian passages of these luminaries and the spring
tide islongest of all. The retardation so varies with the
depth of the sea, form of the basin, interruption of the land,
etc., that confessedlyno regular progressive movement of
the tide wave can take place except in the unfrequented
Southern Ocean. This, together with the acknowledged
want of observed connection between the tides on the oppo-
site coasts of the North Atlantic—though here subject to con-
stant inspection—leads to the conclusion that the belief, re-
specting the movement of the tidal wave around the earth
from east to west, is based on conjecture rather than posi-
tive demonstration. On the other hand, there are some rea-
sons for the supposition that this wave moves ir the opposite
direction Mr. John Wise, who suggests some of the ob-
jections mentioned above, claims that it moves from west to
east, and is due to the action of the earth’s centrifugal force,
just as water is thrown forward on the surface of a rapidly
revolving grindstone. In substantiation of this, he says*
‘‘The first authenticated records we have of this centrifugal
wave rolling round the earth, from west to east,are given in
the log of the clipper ship Sovereign of the Seas, in her re-
markably short passage of eighty-three days from the Sand-
wich Islands to New York, in 1853, in accordance with
Maury’s chart furnished by our government. This ship
made 164 knots an hour in her easting for four consecutive
days while ridingthis great centrifugal wave in her doubling
of Cape Horn. And in thesame year,by the same directions,
the sailing ship Flying Scud made equally good castings,and
made as much as 449 miles in one day, taking advantage of
this fact of the great tidal wave.” These statements would
seem tonecessitate the progressive movement of the water
as well as the wave, for their explanation. But it is gener-
ally held that the water itself has little or no real forward
motion.

Mr. Wise also claims that there are not two distinct daily
tides in the Southern Ocean, nor at all intertropical points;
and that where two appear, they are due to gurgitation and
regurgitation of the water, occasioned by its forcible contact
with the shores between which it oscillates, and may be in-
fluenced by the fact that the equator of the earth isan ellipse
and not a perfect circle. He assigns, as the -cause of their
regularity, what Herbert Spencer calls the rhythm of motion,
and says: ‘‘ They have their elucidation in, and are mani-
festly referable to,that harmonious pulsation of Nature which
exhibits itself in the throbbing of the heart, in the motion
of the blood, the vibration of sound, the ‘nodding’of the
poles of the earth, in all mechanical movements, and in the
measured cadence of the waterfall as it rises and falls in its
musical rhythms.”

That most of the objections cited herein have their stereo-
typed answers is not denied. But it will doubtless be con-
ceded that there is some reasonable doubt as to their correct-
ness, and that strict science, which rests on facts and not on
theories, would not be injured by a careful révision of this
whole question. With this end in view, we close our re
marks as we began, with the honest query: What is the
cause of tides?

Cambridge, Mass.

S. H. TROWBRIDGE.

Coughing.

The best method of easing a cough is to resist it with all
the force of will possible, until the accumulation of phlegm
becomes greater; then there is something to cough against,
and it comes up very much easier and with half the cough-
ing. A great deal of hacking, and hemming, and coughing
in invalids is purely nervous, or the result of mere habit, as
is shown by the frequency with which it occurs while the
patient is thinking about it, and its comparative rarity when
he is so much engaged that there is no time to think, or
when the attention is impelled in another direction.

A GELATINOUS substance frequently forms in sponges
after prolonged use in water. A weak solution of perman-
ganate of potassa will remove it. The brown stain caused

by the chemical can be got rid of by soaking in very dilute
muriatic acid.
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The New York Tribune Building.

On April 10, the 34th anniversary of its commencement,
the New York Tribune opened the doors of its new offices
to the public. The structure is of great hight and immense
solidity, and is built of brick laid in cement, with dressings
of stone and grauite. The finial on the clock tower is 260
feet above the sidewalk, surmounting a building containing
sub-cellar, basement, nine storivs, and attic. The walls of
the lower portion, sustaining the great weight of the mason-
ry, are 5 feet 2 inches to 6 feet thick. The building is
claimed to be absolutely fireproof. No wood is used in its
construction, except for floorings, doors, and window frames ;
and the wooden floors are mere plankings Inid over solid ce-
ment. No iron pillars are used, masonry being employed on
each floor to carry the superstructure. The floors are
ingeniously constructed, being flat arches of hollow con-
crete blocks, resting at the ends on flanged iron beams;
they are made of plaster of Paris, coke dust, and the
hydraulic lime of Teil. When the whole building is
complete, it will certainly be an exceedingly handsome
and commodious structure.

A Hoe web press is already at work in the new press
room, and has a capacity of 16.000 complete copies per
hour. The composing room is fitted up for one hundred
compositors, and the editorial and other offices are in-
tended to be models of comfort and convenience. Speak-
ing tubes are used for intercommunication, and pneuma-
tic tubes convey papers and documents between the ed-
itors’ room, the counting room, and the composing room ;
and the elevators and heating and ventilating apparatus
are all of the most modern design. The pneumatic
tubes are operated by a blower placed inthe basement
of the building, similarly to those in the Western Union
offices, an illustration of which we recently published.

SMITH’S IMPROVED WHIFFLETREE HOOK.

This is a simple device for attaching the trace to the whif-
fletree, and consists of a pair of sister hooks, which are ar-
ranged to open to receive the trace, aad which, when closed,
prevent the trace from becoming accidentally detached under
any circumstances.

Fig. 1, in the engraving, shows the hooks closed, and Fig.

¢ the same open. A is the ferrule, which is secured to the
whiffletree in the usual manner. The lower half, B, of
the hook is in one piece with the ferrule, and has a down-
ward projecting lug on the end, as shown. The upper half,
C, is pivoted sidewise to the lower half, bat is bent in oppo-
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site direction to the latter.
overlapping front portions, to form, when together, as in

Both parts are recessed at their

Fig. 1, an eye for the ring of the trace. In attaching the
latter, the eye is first placed over the part, B, and carried
back to the rear; the upper part is then brought down, and
the trace pushed forward over both.

This device, the inventor informs us, has given general
satisfaction wherever used. It offers no open hook in which
the reins are apt to get caught, and yet allows of the attach.-
ing or detaching of the traces in th-: shortest possible time.
It certainly isa very simple and ingenious appliance for the
purpose intended.

Patented through the Scientific American Patent Agency,
February 16, 1875. For further particulars relative to sale
of entire right, or with regard to manufacturing on royalty,
address the inventor,” Mr. O. J. Smith, Wauwatosa, Milwau-
kee county, Wis.

Consumption of Wood in France.

The Independence Belge gives some curious statistics re-
lative to the consumption of wood in France. A large quan-
tity of soft wood is used for making toys, and to give an idea
of the magnitude of this trade it will be sufficientto take
one article alone, children’s drums, of which in Paris alone
200,000 are sold every month. The total number made an-
nually in France is estimated at 80,000,000, while a consid-
erable quantity of wood must be consumed to supply 60,000,-
000 drumsticks

Freientific dmerican,

A CURIOUS OCULAR ILLUSION.

It is generally believed that the minute striee which ap-
pear upon dintoms, under the microscope, are in reality an
assemblage of hexagons, as the stris resolve themselves into
an assemblage of such figures when subjected to higher
magnifying powers. M. Nachet, the celebrated French mi-
croscopist, describes, in a recent number of La Nature, an
odd optical illusion which, he states, accounts for the figures
on the diatoms appearing us hexagons, when, in reality, they
are spherical in shape.

The reader can see for himself, from the diagrams given
herewith, that M, Nachet’s conclusion is without doubt cor-
rect. The large circular dots in Fig. 1 are drawn as nearly
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is effected by gradually adding a slight excess of carbonate
of baryta to the liquid, slightly heated, but not so as to ex-
ceed 50° to 60° Fah. It is complete when a further addition
of carbonate occasions no effervescence, and does not become
covered with peroxide of iron. Pure sulphate of nickel
then remains in solution. It is separated from the precipi-
tate by filtration, and the filtrate is evaporated till a pellicle
appears on the surface, when it is set aside to crystallize.—
M. A. Terreil.

A Varnish from Vulcanized Rubber.
The following description of a method of making a varnish
from vulcanized rubber is taken from the Moniteur Indus-

as possible in positions similar to those of the supposed hexa-

TFig. 1

gous on a very beautiful diatom, called pleurosigma angula-
ta. If the figure be looked at for a moment, especially
through the eyelashes, that is, with the eyes nearly closed,
the circles will instantly appear as hexagons. This effect is
all the more striking in Fig. 2, which is the same reduced by
photo-engraving. Fig. 3 is a negative reproduction of Fig.
2, by the same process. The curious effect of irradiation is
noticeable by comparing the last two diagrams, the white
circles, though of exactly the same size, appearing much the
larger.

Pure Snlpha'te of Nickel.

The salts of nickel employed in the electro-deposition of
that metal are prepared from commercial nickel, which is an
alloy of nickel, copper, and iron, with traces of arsenic, con-
taining from 40 to 90 per cent of actual nickel. The author’s
process consists of four operations: Solution of the crude
metal in acids; precipitation of the copper by iron ; peroxida-
tion of the iron, and conversion of the metals into sulphates;
precipitation of the iron by carbonate of baryta, and crystali-
zation of the sulphate of nickel. The nickel is first dissolved
in seven to eight times its weight of aqua regia; the solution
is evaporated almost to dryness; the residue is re-dissolved
in water, using about five times the weight of the nickel
employed. A little arseniate of iron remains insoluble, and
is removed by filtration. Metallic iron, preferably small
nails, is introduced into the hot liquid, to about the weight
of the nickel employed. It is stirred from time to time to
detach the copperfrom the iron. As soon as a piece of bright
iron, introduced into the liquid, is no longer coated with cop-
per, this process is complete. The whole is thrown on a
filter, and washed repeatedly. The copper is then collected
by sifting it under water, in a sieve coarse enough to let
pass the coppery metallic powder, but retain the iron. The
copper is dried, and is then marketable. The filtrate now
contains merely nickel and iron. The latter is peroxidized,
either by a current of chlorine, or by treatment with nitric
acid. Sulphuric acid at 66° Baumé is then added, in the pro-
portion of 2 parts to 1 of nickel employed, and the whole is
evaporated to dryness to expel nitric and hydrochloric acids.
The dry residue is re-dissolved in water, a part sometimes
remaining insoluble, consisting of sub-sulphate of iron.
From the solution the iron is thrown down by means of car-
bonate of baryta (artificial precipitated). This carbonate
separates the iron as sesquioxide, and forms at the same
time insoluble sulphate of baryta, without acting upon the
sulphate of nickel. The last traces of arsenic are thrown
down along with the sesquioxide of iron = The precipitation
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triel Belge. In answering questions relating to the dissolu-
tion of vulcanized caoutchouc, we have repeatedly doubt-
ed the possibility of so doing. The present process,
however, seemingly includes burning out the sylphur,
etc., and then dissolving the residue. If any of our
readers practically test the recipe, we should be glad to
learn the result.

The fragments of vulcarized rubber are deposited in a
deep carthenware pot, which is closed by a tightly fit-
ting cover and deposited on burning coals for about five
minutes. During this period care must be taken not to
open the vessel, as the vapor is highly inflammable. On
removal, the mass is examined by pushing a wire into it
to see that it is uniformly melted; and if this be the case,
it is at once poured out into a large, well greased, shal-
low tin pan, and left to cool. When hard, it is broken
into small pieces, placed in a bottle with benzole or rec-
tified essence of turpentine, and there thoroughly shaken
and stirred.

The dissolution then takes place, and after a brief rest
the clear liquor which forms the varnish is decanted from
the impurities which settle at the bottom.

STOCKLEY’S IMPROVED ANTI-PRIMER.

Hundreds of our readers have to complain of inefficient
working done by steam engines, and of damage to cylinders
(in the bore and to the heads) and pistons, all being caused
by water working over into the engines in the steam. Dry
steam is an absolute necessity to the engineer who desires to
work economically, both in consumption of fuel and wear of
his machinery.

Mr. J. Stockley, an engineer employed in the Wallsend
coal district, England, has invented an appliance for secur-
ing drynessof steam, and it has, we are informed, been al-
ready applied to several marine engines withmarked success

A fixed case or pipe, C D, is put on the boiler, as shown.
The steam from the dome enters the casing, as shown, and

the theory is that the helix within C causes the steam to as-
sume a whirling motion, by which the water is expelled by
centrifugal force, and falls down D into the boiler, while the
now dry steam, pursuing the course shown by the arrows,
rises and escapes through the stop valve above. The action
will, we think, be readily understood. Flap valves, to pre-
vent the water rising, are inserted in the pipe, C D. This
invention appears to have given excellent resultsin practice,
and it is no doubt designed on sound principles.

An Excursion to the Mediterranean.

The memorable cruise of the Quaker City, so comically de-
scribed in Mark Twain’s ‘ Innocents Abroad,” is to be re-
peated; and those who have wished to ‘‘do’” Europe, after
the manner recounted by that genial humorist, will this sum-
mer be offered an excellent opportunity for so doing. Mr.
George F. Duncan, himself one of the original Quaker City
travelers, proposes to charter a steamer and secure about 100
passengers, whom he will conduct to nearly every point of in-
terest in the Mediterranean. The ship will sail on about the
1st of June, and the cruise, which includes visits to the Holy
Land, Egypt, etc., besides affording abundant time for ram-
bles inland on the Continent, will terminate with the arrival of
the travelers back in New York on about the 10th of Novem-
ber. The cost of the trip will be $1,600 currency for each
passenger.

This is an excellent chance "to see a large amount of the
world for little money. The reader will find further parti-

culars in the advertisement on another page



May 1, 1875.]

WHIPPLE'S IMPROVED CLOTHES DRYER.

The device illustrated herewith will doubtless meet a
ready welcome from laundresses, inasmuch as it tends to
obviate the use of the stationary clothes line. Instead of the
clothes being carried out to the line and there secured, re-
quiring the person to emerge from a warm room,often into cold
and blowy weather at the risk of incurring illness, the gar-
ments, through the present invention, are secured to lines on
a simple frame, which last is then transported bodily out of
doors, and set up—an operation requiring but a few se-
conds. The wooden frames, 53 feet high by 4 feet wide,

are neatly strung with metallic line, the total length of the
latter being about one hundred feet. At the upper left hand
corner, as shown in the engraving, a hinge joins the two
frames, but in such a manner as to admit of their lower
portions being thrown outward, as represented. The other
upper corner is provided with a recessed hinge and set screw,
a8 shown at A, and is enlarged bglfow, the recess of the
hinge allowing of the entrance of the shank of the screw
and the consequent joining or loosening of the parts as de-
sired.

When set up, the clothes, after being wrung out, are
attached, and the entire device is then carried to the drying
ground and left there until the clothes are dry. This is of
much convenience, since it allows of the transporting of frozen
garments directly to the fire without requiring their being
torn loose from the lines at the risk of injuring them, and ad-
mits of the clothes being carried immediately to shelter in
case of a sudden shower. :

The apparatus is readily converted into an ordinary clothes
horse by loosening the screw, A, and securing the hinge,
which joins the left hand corner of one frame to the right
hand lower corner of the other.

For further particulars, address the manufacturer, Mr. D.
B. Chapman, New London, Conn

The Recent Life=Saving Dress Trial in England.

‘We mentioned recently the remarkable performance of
Captain Paul Boyton in making his wayto land after having
jumped overboard from the steamship Queen, while that
vessel was yet two and a half miles distant from Cape Clear,
through the support of a life-preserving dress, to exhibit
which was the object of his transatlantic voyage. A storm
arising, the efficiency of the invention was put to a severer
test than the wearer contemplated ; but though he was kept
in the water some seven hours, during which period he trav-
eled thirty miles, Captain Boyton reached shore in safety,
and this despite a terrible buffeting from the breakers.

Since his arrival in England, Boyton has given several ex-
hibitions of the life-preserving capabilities of his dress in
the Thames river, attracting large crowds of people, as well
as the examination of the Royal Humane and other societies

The latest test to which the invention has been subjected
is certainly a crucial one; and zlthough its wearer failed to
accomplish completely the task which he had set himself,
sufficient, nevertheless, was done to warrant the pronounc-
ing this device to be certainly one of the most efficient of
life-preserving apparatus yet produced. Captain Boyton
undertook to float from Dover to Boulogne, crossing the En-
glish Channel and accomplishing a distance of over fifty
miles, within one day. The darkness of the night and in-
clemency of the weather. coupled with an error on the part
of his pilot in not directing him a straight course, prevented
the fulfilment of the undertaking; but as it was, the swim-
mer, after remaining in the water fifteen hours and reach
ing a point within eight miles of his destination, ewnerged
with clothes dry, temperature of body lowered but one de-
gree, pulse at eighty, and fully capable, according to medi-
cal opinion, of remaining afloat at least six hours longer. A
repetition of the effort will undoubtedly bring success,
though to all practical purposes the same has already been
achieved. The credit, however, must in no slight measure

Seientific dmerican,

be awarded to Captain Boyton’s powers of endurance, as it is
evident that, while the dress furnished buoyancy for the pe-
riod above named, it had nothing to do with the rapid pro-
pulsion of the individual over the water.

‘We notice that several of our contemporaries fall into the
mistake that the invention is a very recent one. This is not
the fact, since it is nearly six years ago that it was patented
through this agency, by its inventor, Mr. C. S. Merriman,
both in the United States and in most of the foreign coun-
tries. In our issue of January 14, 1871, a fully illustrated
description of the device appeared, together with an account
of its successful exhibition off the Battery in this city.

The efficiency of the invention now being proved,it remains
to see how long before the steamship companies will defer
itsadoption. The objection of occupying valuable space
cannot be urged against ii, inasmuch as it can be folded
into the compass of an ordinary overcoat ; nor is its cost,pro-
bably, to be compared with that of much more common and
more elaborate life-preserving apparatus. With the record
of its qualities now well known, it certainly appears that
the knowledge of such a means of safety being on board
would do much to lessen the terrors of the sea to the
traveling public, and at the same time, as a necessary con-
sequence, to increase the receipts of sieamship lines.

IMPROVED ELECTRIC LAMP LIGHTER,

The lamp-lighting device shown in our illustration is
called ‘‘ the electro-catalytic lamp lighter, and is brought
out by Messrs. Voisin & Dronier, of Paris, France. It re-
sembles, in its general features, the well known Ddbereiner
apparatus, in which hydrogen gas is used to heat platinum
sponge. In this case, the igniting material is a thin plati-
num wire, heated to glowing by an electric current passing
through it, and thus igniting a wick, the lower part of which
is immersed in benzine which continues to burn until extin-
guished. Fig. 1 shows the apparatusin sectional side eleva-
tion, and Fig. 2 shows the igniting wire in its actual size.

The glass vessel, b, is placed in an inclosing casing or box,
and is provided with a galvanic element attached to the de-
tachable top, the long carbons, ¢, reaching down into a solu-
tion of bichromate of potassa and diluted sulphuric acid,
which fills the vessel, b, up to a certain point. A zinc plate,
d, is suspended between the carbons by a sliding spring-
acted rod, ¢, guided in a perforation at the top, and depressed
by a button at its upper end; so that, when depressed, the
zinc plate is immersed in the solution till it comes in contact
with a lateral carbon covnecting stop, f. At the under side
of the lid of the vessel are applied two parallel copper wires,
g, in contact with the sliding rod and the carbons, for trans.
mitting the electric current (produced by the immersion of
the zinc) to the igniter at the autside of the casing.

The igniter (Fig. 2) is composed of two copper tubes,
k h, placed on the ends of the wires, g. The copper tubes
are laterally connected by an insulated brace sleeve, j, and
have, at their front end, small rods, #, which approach each
other. These small rods are connected by the spiral plati-
num wire, %, which is protected against injury by a perfora-
ted guard piece, /, attached to the lid and extended over the
igniter. The length and resistance of the platinum wire

have to be determined in proportion to the galvanic element,
and if the wire is of proper length, it will be heated brightly
when only one fourth of a square inch of the zinc is im-
mersed in the solution. The lamp, 7@, which is filled with
benzine, is placed in front of tne apparatus so that the wick
is just below the platinum wire, but does not touch it. The
lamp is attached to the base of the apparatus, and can be
refilled by unscrewing the top part, the wick being held
by a forked guide piece, 7, in the exact position required for
ignition.

The whole apparatus can be hung by the ring, o, to the
wall, or applied in any other suitable manner. The battery

solution issufficient for about 500 ignitions, while the gal-
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vanic elements allow about 15,000 before renewal is re-
quired.

A NEW LOCKING BOLT.

In the annexed engraving we illustrate a new and simple
locking bolt, such as is used for connecting fish plates with
railroad rails, irons of railroad bridges, and for like pur-
poses. The novel feature is a mortise made near the outer
end of the bolt and through the same, in which two arms or
dogs, A, in the sectional view, Fig.‘2, are pivoted to a com-
mon center, B. Between the armsis arranged a U-shaped
spring, which throws them outward. In pushing the bolt
through the aperture, and in applying the nut, the arms are
easily shoved into the mortise ; but when the nut is in place,
as in Fig. 1, the arms are thrown out by the spring, their

e
W

2

i,

square shoulders thus locking the nut. The device was pa -
tented January 20, 1874, to Mr. J. C. Tiffany, of Portsmouth
N.H

Ps
L 4

Riveted Structures.

Structures composed of several parts must mainly depend,
for their strength and stability, upon the joints or means of
connection between them. Thus, in a wrought plate girder,
the riveting becomes a very important element of strength,
and no correctness of mechanical design or sectional area of
parts will avail, if one of the join:s happens to be defective
or weak. Every joint should, in fact, be equally as strong,
at the least, as the material or parts connected, for it is very
clear, if it were not so, the sectional areas of the plates or
pieces would only be partially called into requisition, and, in
fact, the structure would be no stronger than its weakest
joint, or its stability would be measurable by the strength
of its joints. Taking, for example, a cylindrical boiler, its
effective strength to resist the pressure of steam would only
be that of its weakest riveted joint, as we are all occasion-
ally made aware of under the distressing circumstances of
boiler explosions. This point,in fact,cannot be toostronglyin-
sisted upon,for it is obvious that,in constructing such works,
there is a tendency to regard the general form,and not every
detail ; or in other words, the joints and minute connections
are only thought of collectively. Inevery structurerequired
for active stability or strength, the details require equal at-
tention and care to that of the general design. As regards
iron plates or boiler plates, it is known they have less ten-
sile strength than the same iron made into bars. This is
due chiefly to the process of rolling iron into plates of such
thinness ; and it is also found that a boiler plate is less tena-
cious across the fiber than in its direction; its greatest
strength being about 20 to 22 tuns per square inch, while
its least strength in the transverse direction is about 19 tuns
per inch of section. In making cylindrical boilers,therefore,
it is evidently desirable to put the plates in their strongest
direction round the boiler, so that the transverse pressure,
which is always the greatest, should have the strongest di-
rection of the plates. It is seldom found that boilers give
in their longest direction, and a cylindrical boiler is calcu-
lated to have about double the strength in that direction to
what it has transversely under a given uniform pressure of
steam. The circular or cylindrical form of boiler is the
strongest, and has superseded the rectangular form with flat
purfaces. It is easily seen that a circular form is the best
for resisting uniform pressure. For the plates, though
wrought iron is commonly used, steel is rapidly coming into

use., The relative strengths of iron and steel are as follows:
0 VR 50,000 1bs.
13]7:1:) WA 90,000 1bs.

From which it is seen that steel jas nearly double the
strength of wrought iron. The recent boiler explosions
which have startled the public will, we believe be the means
of introducing to a greater extent than hitherto the claims
of steel for boiler plates. Let us further examine the condi-
tions of strength in boiler censtruction ; and first as regards
the materials and joints: We may here casually refer to
the advantage that would arise, in reducing the risks of the
calamitous accidents we are constantly hearing of,if periodi-
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oal tests were instituted by government authorities by the ap-
plication of hydraulic or steam pressure of double the usual
working pressure.* Itisvery evident that the strength of a
boiler depends, first upon the resistance to tearing of the
plates, and secondly upon the resistance to shearing of the
rivets. New plates may tear along the line of rivet holes,
or by the detrusion of the pieces of plate between the holes
and the edge of plate. In this case, the resistance is meas-
ured by the shearing strength of the plate per square inch,
multiplied by the number of pieces detruded or pushed out.
We havs already shown that the tenacity of boiler plate is
about 20 tuns per squareinch. " As regards rivets, the shear-
ing strength may be taken as the same; 22 tuns is considered
the a;erage, however, for best Yorkshire iron. We have
next to consider how the riveting can be made to equal in
in strength the plates, so as to obtain the greatest amount
of strength from both. This is usually done by making the
rivet equal to twice the thickness of the plate. Then the
pitch or distance from center to center of rivets must be con-
sidered, as itis very clear, if this distance is not sufficient to
make the plate between two rivet holes as strong as the
rivet itself, no advantage is gained, as the least resisting
will give, Thus,in a single riveted joint,the breadth should
be at least equal to three diameters of the rivet, and the
pitch should also be three diameters. The plates at the lap
joint are double, hence are equal in strength to the rivet;
and the distance from the rivet hole to the edge of the plate
must be one diameter,hence the whole width of the joint from
center of the rivets will be three diameters, as above stated.
There must, it will be seen, be a diminution of the effective
strength of the plates in thus riveting them together, equal
to the amount of metal punched or drilled out, which is one
third. This diminution in the strength must be carefully
considered, and precautions taken to lessen it as much as
possible, either by increasing the number of shears to which
a joint is liable, or by drilling the holes. Thus, a double
shear rivet isconsidered twice asstrong asa single shear one;
and to make the joints equally strong the single shear joint
should have twice as many rivets as the other. Fig. 1 shows

a double shear rivet, and Fig. 2 a single one. When plates
are in tension, the aggregate shearing area of the rivets on
each side of the line of joint, multiplied by the safe strain
to shearing per inch, should equal the total working strain
on the plates. In some joints, as in girder plates, the col-
lective shearing area of the rivets should be nearly equal to
the effective plate area. In practice, the rivet area is made
about {1; greater, to compensate for any inequality in the
strain. ‘‘In steel plating,” observes Mr. Bindon Stoney, ‘‘ the
rivet area of the rivets in steel should be one third greater
than the nett area of the plates, but the heads; of steel
rivets are veryapt to fly.” Mr. Hodgkinson deduced from
experiments that the ¢ strength of plates, however riveted
together with one row of rivets,was reduced to about one half
the tensile strength of the plates themselves ; and if the rivets
were somewhat increased in number and disposed alternately
in two rows, the strength was increased from one half to
two thirds or three fourths at the utmost. For the relative
strengths the following may be taken :

Strength of an unpunched plate,100; strength of adouble
riveted joint, 66 ; strength of single-riveted joint, 50. Punch-
ing, it would appear, reduces the tensile strength of iron to
a greater degree than the entire area of metal punched out.
It has been stated that drilled plates are 13 per cent stronger
than punched ones. The preceding remarks apply to girder
and boiler riveting. We give here the rules adopted by
boiler makers, For plates less than # inch thick, the diame-
ter of rivet equals twice the thickness of the plate. For
plates more than } inch thick, the diameter of rivet equals
once and a half the thickness. The pitch of single joints
equals 24 to 8 diameters, and that for double joints equals
34 to 4 diameters. The lap for single joints equals
3 diameters, and that for double joints 5 diameters, of
the rivet. = While in boilers the distance between the
holes and edge of plate is 1 diameter, in girders it is seldom
less than 1} times diameter of rivet, and the pitch varies
from 23} to 5 or 7 inches. Some joints, as in girder work
have covers or plates riveted on one or both sides; these
covers should equal in strength the plates. See Fig. 8,which
shows an economical arrangement of tension joint. Another
resistance must be noticed, which tends toincrease that of
the riveting, namely,that due to the contraction of the rivets
when cooling. This frictional resistance does not, however,
when added to the rivet’s resistance, quite equal that of the
plates, though much stress is placed upon it by engineers.

Various ingenious devices have been proposed to obtain a
uniform strength both in the plates and joints. Oval rivets

* Testing by stean woald be, however, rather nazardous

have been suggested, in which a greater area is left between
the holes by putting the narrowest part of the rivet in line
with the joint,the longest diameter being placed in the other
direction. Thus a £ inch round rivet may, as far as its
strength goes, be transformed into an oval one of the same
area of section and strength ; but the hole being reduced in
the direction of the joint or weak line of the plate, greater
advantage would result,because the plate could be made so
much stronger. Oval holes may as easily be drilled as round
ones, and it is not improbable this mode of riveting will su-
persede the ordinary kind for boilers before long.

Sir W. Fairbairn proposed rolling the plates with thicker
edges along the rivet holes so as to approximate the strength
of both; this, too, is a feasible suggestion. Another equally
good plan is to arrange the plates and joints diagonally,the
joints being at an angle of 45° with the axis of boiler. By
this plan thestrength of the boileris increased considerably,
according to Mr. W. R. Browne, in the ratio of four to five.

In good boilers the joints that have to resist the greatest
strain, the circumferential, are double-riveted, while those
subject to longitudinal strain are single-riveted. Even this
precaution, however, does not mace the joints so strong as
The plates by a ratio of one fifth.

N ———

Correspondence.

The White Streak in Silk.
To the Editor of the Scientific American ;

I am aware that manufacturers have been more or less
troubled with the appearance of a white streak on machine
twist, and that dyeing by the ordinary process for silk would
not color it. It is alleged that it may arise from not thor.
oughly washing the material from soap; or it may arise from
dead wood, or from adulteration, or from a parasite or fun.
gus. That it is not soap, every dyer knows. That it is not
a parasite or fungus is evident, because an ordinary thread
of twist contains about 15 threads as reeled, and each thread
about 5 as spun by the worm, so that the aggregate is 75
threads. Were it a parasite or fungus, it would be a spot
only on 1 thread of the 75. and the other 74 threads would
wrap round it, and it would be lost to view. No silk made
on mills where the spindles are run with leather belts and
the silk is taken up on shaft bobbins, and is not stretched
on the stretchers now in usge, ever developed the so-called
white streak.

That it is a vegetable substance is shown by the fact that
the process for dyeing cotton, flax, or woody fibers colors it ;
but the process for silk, wool, feathers, or other animal sub-
stances will not color it.

The friction rolls on spifning mills are continually wear-
ing, by friction with the silk. The bands are whipped and
worn, at the knots, into fine threads flying around the spin
dle; the wood rolls of the stretcher are constantly wet and
softened, and are subject to friction, giving off fine particles.
All these latter are taken up more or less by the thread ; and
it is from this source the trouble must be looked for.

I would like to confirm the statement that it is found on
raw silk by boiling and dyeing; then if thestreak remains, I
will admit thatthere is something in the theories of adultera-
tion, parasite, or fungus. LEWIs LEI6H

Mansfield Center, Conn.

s

A Remedy for Potato Blight.
To the Editor of the Scientific American:

Having read a communication from Mr. Lyman Reed, of
Boston, some months since, concerning the cause of the po-
tato rot, and referring the process to the actfon of microscopic
parasites attacking the tubers, I devoted some spare hours to
the verification of his view, which, with some modifications,
Iam compelled to indorse. My investigations have been
conducted with an instrument magnifying 800 diameters
(640,000 times), assisted by a dissecting microscope giving 50
diameters, for the preparation of sections and the isolation
of specimens. My method has been to procure specimens of
the different varieties, and, having carefully cleansed them,
to subject them to gentle heat for 96 hours ormore, then to
submit them to a careful examination. The ova of the in-
sects seem to occupy the interior layer of the cuticle of the
tubsrs, and pass rapidly into larval state under the proper
shermal condition. I have no doubt that they commence
that histolytic process that ends in the destruction of the
tuber; but I doubt whether there is any genetic connection
between the fungi developed on the stalks in the course of
the degeneration, and the larve, in which the degeneration
primarily starts, The fungi are very likely independent
structures resulting from the deposition of spores frora the
atmosphere, on vegetable tissue already in the course of dis-
solution from other causes. Indeed, I may say that from ac-
tual examination I am assured that such is the case, and
that, as a general rule, vegetable tissues develop microscopic
fungi in the process of breaking down, where similar spores
deposited on healthy tissue would remain undeveloped.

I have made drawings of the larvee mentioned by Mr. Reed,
ia their various stages, and, what is more important, have
tested them with various re-agents. Tested with weak solu-
tion of sulpharic acid, they become very active for a few
minutes, then fall into a torpid state, but finally recover.
Substantially the same effect is produced by alcuhol. Ordi-
nary whale oil attacks them virulently in the larval state,
but not so virulently in the less developed stages. Kerosene
.oil is still more fatal to them in the larval state; but unless
a considerable quantity is absorbed they gradually recover,
and the younger the larvee the less readily they yield to the

action of kerosene. In some experiments prosecuted last
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summer on what are generally known as apple tree worms,
he same rule held good. Sperm oil and kerosene were both
destructive to the fully developed larve, but very inefficient
when applied to the undeveloped ova. After thoroughly
testing the potato larve in their various stages, with solu-
rions of nitric, muriatic, sulphuric, and oxalic acids, then
with alcohol, sperm oil, and kerosene, and with various alka-
lies, and finally with iodine tincture, I was forced to the
conclusion that the remedy was not to be sought in this di-
rection, and tried a combination of one part of carbolic acid to
thirty parts of common whale oil, with unerringly destruc-
tive resnlts, both as respects the larvee and the ova.

If you will permit me, on a subject of such importance.
through your universally read journal, I will take the liber-
ty of announcing that a bland solution of carbolic acid in
common whale oil or kerosene is the scientific remedy for
the rot. The best way to use it would, I think, Le to dip
the potato, just before planting, in the solution, which is
very inexpensive and very easily obtained. I may add that
my experiments convince me that carbolic acid in this bland
solution in no way impairs the germinal activity of the
tuber; but, by way of certainty, let me recommend your far-
mer readers to first try the experiment on a few hills this
spring, and, if successful, to adopt it as a remedy for the
blight.

I will, should you signify that it would be agreeable to
you, be glad to give you full details of my investigations,
accompanied with drawings of the insects in different stages,
and descriptions of structure and manner of development
from the egg, of which I have copious notes: according al-
ways to Mr. Reed the full honor of first discovery.

New York city. FRAXCIS GERRY FAIRFIELD.

The Flow of Water in the Suction Pipes of Pumps.
To the Editor of the Scientific American:

In reply to your many correspondents w .10 ask about (and
are pleased to commend) my recent article (in ‘‘ Practical
Mechanism”) on the subject of pump suction pipes, I would
say that the result of my experience has been that, by allow-
ing the flow of water through suction pipes to be 800 instead
of 500 feot per minute, the following increase in the ratio of
efficiency of the pump is attainable, and carefully conducted
tests show it to be correct : Under a 27 feet lift, 15 per cent ;.
under a 15 feet lift, 7 per cent; urder a 5 feet lift, 2 per
cent,

I account for this increase of efficiency as follows: Since:
the area of a circle increases as the square of the diameter,
the friction of the water i3, proportionally to its volume, less.
in the larger pipe. Tbe check given to the upward move-
ment of the water (in the suction pipe) by the pump piston
(when it reverses its motion at the end of the stroke, and be-
fore the suction valve has had time to close) is experienced
to a less degree upon the larger than upon the smaller body
of water contained in the suction pipe. The larger suction
pipe holds a proportionally larger supply of water close to
the pump barrel, and serves in the same way as does a steam
chest to a steam engine, to increase the volume of the sup-
ply. The increased efficiency, due to the application of an
air chamber to the suetion side of a pump, is in part, if not
wholly, due to the same principle. The presence of air in
communication with the suction pipe is neither desirable nor
obtainable in a continuously working pump, because the wa-
ter in time absorbs all the air, and fills the chamber which
contains it. That vessel may therefore be more correctly
termed a supply reservoir. In the experiments referred to
above, there was one bend or elbow in the suction p:pe im-
mediately outside the pump barrel, and the water was re.
ceived into a reservoir in the pump and directly beneath the
suction valves, which were of rubber and of the kind known
as griddle valves. They were as large in area as the barrel
of the pump; the reservoir referred to was about two thirds
as large in cubical contents as the pump barrel, and (as a
consequence) but very little difference in the ratio of the effi-
ciency of the pump was observable, whether the suction
pipe was supplied with an air chamber or not, excepting at
the 27 feet lift test, at which the application of the air cham.
ber increased the efficiency about 3 per cent. The number
and radius of the bends in a suction pipe affect the efficiency
of the supply of water to a serious degree, as the greater
their number, and the less the radius of each bend, the larger
should be the area of the suction pipe, These conditions are,
however, so variable that but little would be added to our
present knowledge upon the subject by making tests, unless
under a multiplicity of those conditions.

I stated, in the article on pumps, that ‘‘all pumps throw
less water than their capacity, the deficiency ranging from
20 to 40 per cent, according to the quality of the pump
This loss arises from the lift and fall of the valves, froin
inaccuracy of fit or leakage, and in many cases from there
being too much space between the valves and piston or
plunger.” To this latter remark, I would now add that, in
cases where the defect referred to exists, I have increased the
efficiency of the pump as much as 25 per cent by simply
filling in the vacant space with lead, first boring a few holes
in the metal for the molten lead to run in, so as to prevent
the lead from moving when cold. It is of vital necessity to
keep the space between the pump plunger or piston and the
valves as small as possible, filling in all corners and allowing
only room sufficient to allow the latter to open to the neces-
sary distance. JosHUA ROSE.
279 West 12th street, New York city.

SAwpusT, mixed with any resinous substance,cut in small
cakes and dried, makes good fire lighters, and saves kindling

wood.
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PRACTICAL MECHANISM.
BY JOSHUA ROSE.

NUMBER XXII.

HAND TURNING.—FORGING DRILLS.

Here it will be as well to give instructions as to how to
forge the drill. First heat the steel wire slowly, otherwise
the extreme point will become heated before the rest of the
drill ; and bear in mind that the steel must not be made hot
enough to scale, that is to say, it may be made to a bright
red but notin any case to a yellow heat, for at that heat it
will become what is called burnt, by which the virtue of
the steel will be destroyed, and it will fall to pieces when
str uck by the hammer. But there is a stage of overheating
in which the steel, while not sufficiently burnt to cause it to
crumblein forging, will yet be sufficiently deteriorated to
nearly destroy its value as a cutting tool, and the only way
t) avoid this evil is to heat the steel slowly and evenly to a
bright red.

In forging the steel down to the required size, hammer it
square, that is, forge it into a square bar to prevent it from
becoming hammered hollow, or splitting, as it is almost sure
to do if hammered all over its circumference; and take care
at first to forge the point least,so as to leave a body of metal
there which will tend to prevent the steel from splitting.
By following these directions, the shape of the drill, when
forged down to the required size and ready to be rounded up
and finished, will be as shown in Fig. 62.

The corners of the square part, from A to B, may then be
hammered down, making the stem round; and the bulbous
end, C, may then be forged to the required finished size. A
side view of such a drill is shown in Fig. 61,and Fig. 63 pre-
sents an edge view.

HARDENING AND TEMPERING.
Our next duty is to harden and temper the cutting end of

the drill. Steel is said to be hardened when it is as hard as
it is practicable to make it, and to be tempered when, after
having been hardened, it is subjected to a less degree of
heat, which partly but not altogether destroys or removes
the hardness. The degree to which this tempering is per-
foramed, or in other words the degree of the temper, is made
perceptible and estimated as follows: By heating a piece of
steel to a red heat (notso hot asto cause it to scale),and then
plunging it into cold water and allowing it to remain there
until it is oold, it will be hariened right out, asis is termed,
that is,it will be made hard to the greatest practicable degree.
If it is then slowly reheated, its outer surface will, as the
temperature increases, assume various shades of color, com-
mencing with a very light straw color, which deepens suc-
cessively to a deep yellow, red, brown, purple, blue, and
green, which latter fades away as the steel becomes heated
to redness again, when the effects of the first hardening will
have been entirely removed. It becomesapparent, then,that
the colors which appear upon the surface of the steel denote
the degree to which the tempering or resoftening operation
has taken place. Having then by practice ascertained the
color which denotes the particular degree of hardness requi-
pite for any specified tool, we are enabled to always temper
it to that degree,suffieiently near for all practical purposes.
It is undoubtedly true that, if the conditions of tempering
which will be laid down in all our instructions are (for want
of sufficient experience in the operator) varied, the colors
will not present,t> positive exactitude, the precise degree of
temper: the difference being that, if the color forms very
rapidly, the tool may be left of a lighter color; and that if
the colors form veryslowly,the tool may be left of a slightly
deeper hue. The difference in temper, however, as com-
pared to the color, will in no case be sufficient to be percepti-
ble in ordinary tool practice, and need not, save under cir-
cumstances requiring great minuteness in the degree of tem-
per, be paid any attention to.

‘When a tool (such as a drill) requires to be tempered at
and near the cutting edge only,and it is desirable to leave the
other pa-t or parts soft, the tempering is performed by heat-
ing the steel for some little distance back from the cutting
edge, and then immersing the cutting edge and about one
half of the rest of the steel, which is heated toas high a degree
as a red heat, in the water until it is cold; then withdraw
the tool and brighten the surface which has been immersed
by rubbing it with a piece of soft stone (such as a piece of a
worn-out grindstone) or a piece of coarse emery cloth, the
object of brightening the surface being to cause the colors
toshow themselves distinctly to indicate the state of the steel.
Theinstant this operation has been performed,the brightened
surface should be lightly brushed by switching the finger
rapidly over it; for unless this is done, the colors appearing
will be false colors,as wll be found by neglecting this latter
operation, in which case the steel after quenching will e of
one color: and if then wiped, will appear of a different hue. A
piece of waste or other material may of course be used in
place of the hand. The heat of that part of the tool which
-has not been immersed will become imparted to that part
which was hardened, and,by the deepening of the colors, de-
note the point of time at which it is necessary to again im-
merse the tool and quench it altogether cold.

The operation of the first dipping requires some little
judgment and care; for if the tool is dipped a certain dis-
tance and held in that position without being moved till tke
end dipped is cold, and the tempering process is proceeded
with, the colors from yellow to green will appear in a nar-
row band,and it will be impossible to directly perceive when
the cutting edge is at the exact shade of color required ; then
again, the breadth of metal of any one degree of color will
be sosmall that once grinding the tool will remove it and
give us a cutting edge having a different degree of
temper or of hardness. The first dipping should be performed
thus: Lower the tool vertically into the water to about one
third of the distance to which it is red hot, hold it still for
about sufficient time to coo! the end immersed, then sudden-
ly plunge it anotherthird of the distance to whichit is heated
red, and withdraw it before it has had time to hecome more
than half cooled. By this means the body of metal between
the cutting edge and the part behind, which is still red hot,
will be sufficiently long to cause the variation in the tem-
perature of the tool end to be extended in a broad bard, so
that the band of yellow will extend some little distance be-
fore it deepens into a red ; hence it will be easy to ascertain
when the precise degree of colorand of temper is obtained,
when the tool may be entirely quenched. A further advan
tage to the credit of this plan of dipping is that the required
degree of hardness will vary but very little in consequence
of grinding the tool ; and if the operation is carefully per-
formed,the tool can be so tempered that,by the time the tool
has lost the required degree of temper from being ground
back, it will also require reforging or reforming,

The distance a tool requires to be heated and dipped at the
first dipping, and the distance to which the transient dip-
ping should be performed, vary so much with the substance
of the metal that a deflnite idea can only be obtained by an

illustration, as shown in Fig. 64, A, B, C, etc., representing
pieces of steel,either round or square,the line marked 1 being
the distance to which the steel is made red hot, the line 2
(in each case) representing the distance to which the firet
dipping should be made, and the line 3 representing the dis-
tance to which the sudden and transient plunging should
be performed.

Having tempered our drill according to these rules, to a
dark purple, our next operation is to grind it. The flat
sides of the cutting end should be ground on that side of the
stone on which the latter is running from you,the faces being
ground to a gradual level, of which the extreme point is the
thinnest part. The thinner the point is, the more easily the
drill will enter the metal, and, but for the liability of its
breaking, it might be ground almost to a sharp edge. The
correct thickness cannot be determined because it increases
with the size of the drill; but a very little practice will en-
able the artisan to estima‘e it forany size of drill.

The angle of one cutting edge to the other varies with the
kind of work upon which the drill is to be used, the rule
being that, for ordinary work, a right angle will suffice ; but
for drillibg sheet metal a more acute angle should be em-
ployed, so that the drill will emerge from the work gradu-
ally : otherwise, when,by reason of the point having emerged,
the drill is released from the pressure necessary to force it
into the metal, the remainder of the cutting edge will enter
the metal very readily, and, taking an excessive cut, will
twist or break the drill. For this reason the drill should be
fed to its cut very slowly after its point has come through.
Care must be taken to grind the drill so that the point is in
the ex1ct center of the diameter, otherwise the drill will
bore a hole larger in diameter than itself; and the angle of
the cutting edge should be equal on each side of the point,
or else one cutting edge only will perform any duty. The
angles should be ground with the grindstone running towards
you, the flat side of the drill being rested upon the grind-
stone rest. When the drill is placed in the lathe ready for
operation, it may easily be made to run true by tapping it
lightly with a hammer.

Small drills may berun very fast in the lathe, which will
cause them to cut freely, and to drill the hole straight; if,
however, the metal to be drilled is unusually hard, the
speed must be reduced.

SQUARING TiE ENDS OF THE WORK.

The work being centerdrilled, it must be placed in the
lathe, with a driving dog on one end, the back center being
screwed up only just so tight that the work way be moved
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Dy the fingers, and yet it must have a firm bearing against
the lathe centers. The hand rest should then be placed as
close to the work as possible without touching it, when the
ends of the work must be trued up. The object of first tru-
ing the ends is to prevent the centers in the work from wear-
ing on one side more than the other, as they would do if one
side of the end face of the work was, at either end, higher
than the other. The operation is called ‘‘squaringthe ends”
and is performed with a side tool, of which there are two
kinds, both being made of three-cornered (or three-square,
as it is generally termed) steel, the only point of difference
being in the manner of grinding them. A worn-out saw file is
an excellent thing to make a side tool of, because the teeth
grip therest and prevent the tool from slipping. It is not
necessary to soften the file at all, but (for either kind) merely
to grind it as shown in Figs. 65 and 66. A being in each case

m), 65.

SIDE VIEW

the cutting edge. The tool shown in Fig. 65 has two cut-
ting edges, one of which rests upon the hand rest while the
other is cutting, which does not in any way damage the
edge but causes the tool to hold very firmly to the rest, and
hence to turn very true. It possesses the further advan-
tages that it cuts very freely, and that its point can, by rea.

1'7, 66.

BACK VIEW

SIDE VIEW
A

=il e

son of its thinness, approach much nearer to the center of
the work without coming into contact with the lathe center.
Except for heavy work, it is by far the best tool in every re-
spect, nor would the other have been presented at all, save
that itis very largely employed when it is required to per-
form heavy daty. Both of these tools are slightly rounded
in the length of their cutting edges, and are kept sharpened
from the endabout half an inch back.

If their cutting edges are smoothed by the application of
an oilstone, they will give a very clean and smooth polish
to the work. The restshould beset at such a hight that the
cutting edge of the tool is slightly above the horizontal cen-
ter of the work; and the tool should be so held that its side
face stands nearly parallel with the end face of the work,
the cutting edge beivg held slightly inclined towards the
woik, which will give to the tool edge the necessary clear-
ance. Any excess of this inclination renders the tool liable
to turn out of true,and destroys its eutting edge very rapidly.
Having squared each end of the work, it must be taken
from thelathe, and the burr left by the turning ool around
the center filed off, when the work will be ready to counter-
sink, that is, to bevel off the edge of the hole made by the
centerdrilling, and thus to form a recess in which the lathe
center will fit. And here it becomes necessary to explain
one of those fine points for which the purely practical man is
apt to sneer at the theoretical workman. Nine out of ten
practical men will countersink by simply centerpunching, or
else neglect the operation altogether, and force up the back
center of the lathe and thus wear a countersink in the work.
The wear and damage caused to the lathe center is sufficient
condemnation of this system, unless it be applied to work
that requires to be reduced in size regardless of its being
either true or uniform, and this should be done in a lathe
used only for such work. Countersinking by centerpunch-
ing will answer very well for jobs that require sufficient work
to be performed on them at each end to give them time to wear
and fit the center; and as this is nearly always the case,this
system is considered sufficient for all practical purposes. Tt is,
however, mechanically incorrect,because (even supposing the
artisan to be able to grind the centerpunch true so far as
roundness is concerned,and true in its bevel with relation to
the bevel of the lathe center), unless he holds the center-
punch so that the center line of its length is dead true with
the center line of the work,the countersinking will be deeper
on one side of the work than on the other, and hence will
throw the work out of true. It will, however, right itself
after running a little time in the lathe. Now it is quite
true that the amount to which the work will thus be thrown
out of true is very slight, and (as stated) soon rights itself;
but even when the end of the work running on the still or
dead center Fas worn itself true, it must be turned end for
end in the lathe before the other end will become true. Then,
again, when there are many pieces of work to countersink,
that operation may be as quickly performed by means of the
square center as with tte centerpunch, while the square cen-
ter will cut true and uniform. The only possible claim that
countersinking by centerpunching can possess is the saving
of the time required to place the equare center in the lathe;
for after it is once placed there, the operation may be as
quickly performed in the one case as in the other.

Countersinking by the square center is performed by mak-
ing the square center the running center of the lathe, and
by feeding the work up to it by the back lathe center, as de-

scribed in the instructions upon centerdrilling.
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MOVABLE FRONTS FOR BUILDINGS.

We illustrate herewith a method of throwing open, if need
be, the entire front of an apartment, which, in view of the
approaching warm weather, is quite timely, since it is appli-
cable to a number of cases readily suggested. Our artist hag
represented the device applied to a butcher’s store, to which
it is especially suited, inasmuch as it allows of doors and
windowsbeing slid completely out of sight, leaving nothing
but the pillars or other necessary supports of the building
above, and so affording thorough ventilation, broad access,
and every opportunity of displaying stock. It might alsobe
arranged in the edifices used as summer
concert gardens, so as to leave, on warm
nights, merely the roof and its sustaining
posts: or in country houses, which thus
could be opened so as to allow of the tho-
rotigh circulation of the air. The addi-
tional advantage is also presented of doors,
framework, and windows being put alto-
gether out of the way, and protected from
danger of breakage, while, at the same
time, always remaining ready for prompt
return to their places.

In Fig. 1 the door and fan light are
shown in theirusualiocations. Both, how-
ever,are hung in framework, which tra-
verses guide rails, which extend up and
down toward the story above and into the
basement or cellar. The frames are sus-
pended by cords which pass over pulleys
into the hollow side pillars, and which sus-
tain counterweights, by which the balan-
cing of the frames and their contents is ef-
fected. Thus arranged, the door, as shown
in Fig. 2, may be pushed downward into
the cellar, whilethe fan light may be raised
into the wall of the upper story. When
the door frame is down, a foot plate islaid
upon the sill, over the opening, so that the
latter is covered and concealed. The foot
plate is also similarly located when the
frame is up, in order to prevent the same
being lowered when the doors are shut, ex-
cept by first removing the plate.

The doors and fan light are hung and
may be used in the ordinary manner, and
the arrangement of the device for windows
or portions of ‘the wooden wall of a light
building is precisely similar. If desired,
the weights may be omitted, and the raising
and lowering effected by suitable gearing.
Also any desired locking devices may be
added for holding the frames in either po-
sition.

The invention was patented January 26,
1875, to Mr. John Murphy, of Fond du
Lac, Wis., who may be addressed for further particulars.

IMPROVED ROTARY PUMP.,

In the annexed illustrations we present sectional views of
a new rotary pump, in the construction of which there are
several novel features which will render it of especial inte-
rest to the mechanical reader. Of these perhaps the one
most prominent is that of the entire capacity of the pump
cylinder being utilizable, instead of merely the annular por-
tion without the eccentric ring, as is commonly the case.
Both compartments, exterior to and interior of the ring, are
filled and emptied at every re-
volution, and this whetherthe
speed e fast or slow, as it
will be seen, further on, that
the motion, and consequently
the operation, of the machine
is essentially positive. Stuf-
fing boxes are avoided by ren-
dering the apparatus self-pack-
ing, and by suitable construc-
tion the working parts are
balanced, equalizing the press-
ure on all portions. It is
claimed further that the pump
delivers a steady stream, for-
oing the same, without leakage,
to any desired hight, and. this
without necessitating the ma-
chine sbeing driven atthehigh
velocity peculiar to many rota-
ry pumps. The volume of wa-
ter discharged under all condi.
tions is stated to be exactly
proportionate to the power and
speed applied.

In Fig. 1 is shown a vertical
longitudinal, and in Fig. 2 a
transverse, section. In the lat-
ter illustration, A is a portion of the casing, on the interior of
which is cast the ring, B, the depth of which is greater than
the outer portion of casing. The other side of the cylinder
is formed by the disk, D, Fig. 2, to which the shaft is rigid-
ly attached. To D is attached eccentrically a ring, E, some
portion of which is always in contact with the casing, A, and
also with the ring, B, at a point exactly opposite, so that
the ring is really the piston of the pump, since the whole
disk, D, is rotated by the shaft. The equalization of stream
is effected by the center ring, B, being deeper than the out-
side casing, A, so that the cubic contents of annular spaces,

C and L, on inside and outside of the eccentric ring, E, are
the same. Bolted to casing, A, and covering, D, is an outer
case, F, in a socket in which the shaft end abuts. Holes, G,
through portion, D, allow the water to fill the space between
D and F, thus balancing the movable portion by equalizing
the pressure on both of its sides.

Referring next to Fig. 1, it will be observed that the pis-
ton ring, E, is held in the sliding abutment, H. A perspec-

tive view of the latter is given in Fig. 8, from which it will
be readily understood that the movable tumblers adjust
themselves to the eccentric ring, as the revolution of the

same imparts to the abutment a to-and-fro motion on its
seat. The water enters at the port, I, and, as the piston ring
rotates, is forced beforeand between the same and the casing,
around to the upper portion of the latter, and finally out of
the port, J. As the piston ring rotates, it soon forms a space
between its inner peripheryand the fixed ring, B, into which
the water from port, I, freely enters, filling the interior of
the piston, finally to be forced out by compression between
said piston and the fixed ring. In Fig.1, it will be seenthat
the port, I, is half open to the space outside of the piston

ability of the various portions. The pump is further stated
to be especially useful for thick liquids, and to be adapted
to brewing, tanning, wrecking, and a large number of other
purposes. The wear, we are informed, is very slight ; and as:
it takes place on the surfaces in such a manner that abrasion
from one compensates for the same on another, the parts al-
ways maintain their relative positions.

Patented October 6, 1874, to L. D. Green. For further
particulars address the manufacturers, Messrs, Bagley &
Sewall, Watertown, N. Y.
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ring, and at the same time is also opening into the inside

Fig 1

The shaft, as shown in Fig. 2, abuts in a socket
within which its extremity comes in contact with a set screw,
by means of which the bearing against the casing at K is

space.

brought up to compensate forwear. At this bearing, it is
claimed, all leakage is prevented by a circular groove in the
seat, which groove, by a channel, communicates with the
suction port. Any escape is thus drawn into the last men-
tioned orifice.

Among the other advantages claimed may be noted sim-
plicity, ready accessibility of parts without necessitating
breaking connection with any of the pipes, and interchange-
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Steam as a Fire Extinguisher,
An interesting experiment with Sander-
son and Proctor’s patent fire extinguisher
was recently made in Lower Aspley Old
Mill, Huddersfield. The apparatus depends
for its effectiveness on the efficiency of steam
as a medium for extinguishing fire; and al-
though this is used in many mills, there are
some people who doubt its suitability for
this purpose. Therefore both points came
to the test in the trial. The self-acting ar-
rangement consists of a number of ther-
mometers, which serve as contact makers in
an electric circuit, and the apparatus pro-
per, which turns on the steam valve by re:
leasing a pin on the wheel, and permitting
the weight attached to the same to turn it
round. Contact can be made at any given
temperature, the fire simply raising the mer-
curyin the thermometer to the desired point.
Lower Aspley Old Mill, which has been used
in the woolen irade, is at present empty,
and in a condition highly favorable to be
burned down from the quantity of oil,
grease, and dust deposited on the floors,
walls, pillars, and elsewhere. A quantity
of firewood and shavings had been placed
on the floor of the bottom room, which mea-
sures 75 feet x22 feetx 14 feet high. The
fire was lit exactly at half past three, pro-
ducing immediately a large body of flame,
and not quite a minute elapsed before the
apparatus turned on the steam. For the
next two minutes the fire continued to burn
unchecked, but then it became less, and
another two minutes no more flame could
be seen. When the steam, which was 40 1bs.
in the boiler, had been going into the room
for fifteen minutes, it was turned off and the
door opened ; but a well known crackling in-
-side told that the fire was burning up again,
8o the door was closed, and steam turned on
for twenty minutes longer; this was quite
sufficient to remove every trace of fire, and,
after the room had been aired for about half
an hour, the whole of the interior was perfectly dry, and
no trace of moisture could be detected, a circumstance which
may be easily explained, and one of great importance to ma-
chinery in rooms where steam has been used as an extin-
guisher. When we say moisture, we exclude one or two
pools of water in a low part of the floor. An artificial wood-
en floor upon which the fire had been placed was very slight-
ly charred in one place, and the quantity of firewood burned
was very small. The trial was so far a success, both as re-
gards the apparatus and the agency of steam as an extin-
guisher.— Engineer.

-
Sulphur as a Fire Extin-
guisher.

Les Mondes suggests that
brimstone should be carried on
board every ship for use in case
of fire. Half a hundredweight
(80 kilos.) of brimstone would
DLe sufficient to abstract the
whole of the oxygen from 8,531
cubic feet of air, thus render-
ing it unfitted to support com-
bustion. In a closed space,
like a ship’s hold, the sulphur-
ous gas produced by the burn.
ing of the brimstone would
penetrate where water from the
decks could not be brought to
bear, and the density of the gas
would prevent its rising or
spreading if care were taken to
close the hatches carefully with
wet sails, etc. It is suggested
that the brimstone should be
made up in the form of large
matches, the ends of which
could be passed through scut-
tles prepared for them in the
decks or bulkheads in case of need. Itis asserted that $4 or $5
worth of brimstone would be sufficient to stifle and annihilate
all traces of combustion in an air space of 35,000 cubic feet

New Property of Glycerin.

R. Godeffroy, on examining a chemically pure glycerin,
found that when heated to 302° Fah. it took fire, and burnt
with a steady, blue, non-luminous flame, without diffusing
any odor or leaving & residue. Theglycerin had the specific
gravity 1-2609. This property enables glycerin of lower

specific gravity to be burnt by means of a lamp wick.
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GROWING ORCHIDS.

The orchids are among the most recent popular claimants
for the attention of the florist and the amateur, and there
are some varieties which can be raised with very little
trouble and expense, as a large proportion of the entire class
require but a moderate degree of heat. The species are very
numerous, and are found all over the world, this country
being, however, but sparingly represented among them. The
best known of the American kinds is probably the showy
orchid (orchis spectabilis, of Linnzus); this is found from
New England to Kentucky, and beautifies the wooded hills
in the month of May. The large, round-leaved orchid (pla-
tanthera orbiculata) spreads its foliage on the ground, and
the white orchis (p. dilatata)bears a wand-like spike
of whitish flowers. Both these kinds are common
in our Northern States. Perhaps, however, the most
beautiful of our native sorts isthe great purple orchis
(p. peramena, Gray), with its large, showy flowers. It
grows freely in moist spots in the West and South.

As a rule, all orchids require plenty of moisture,
and the beautiful English specimen shown in our en-
graving is elevated in a bed surrounded by spars of
wood, serving to keep the roots well supplied with
air, and to surround them in a water.-bearing mass of
moss or other vehicle.

———a =
New Form of Concrete Foundations.

At Glasgow harbor, the foundations for a 60 tun
crane have been put down on a new principle by Mr.
Deas, engineer to the Glasgow Harbor and Clyde Na-
vigation.

The quay wall itself is carried on triple groups of
12 feet cylinders. The crane seat rests on twelve con-
crete cylinders, 2 feet 4 inches thick and 12 feet exter-
nal diameter, in three rows of four each. The four
front cylinders were made in pairs, and the middle and
the back rows singly, the last two rows being joined
together by tongues of brickwork. The cylinders
were made in wooden frames, in rings about 30 inches
deep. They are composed of a mixture of five of
gravel'to one of Portland cement, and were ready to
lift and set in position after being made about three
weeks.

The cylinders sit each on a cast iron shoe, on which,
after being set in the trench, brickwork in cement was
built to a hight of 5 feet. On the top of this the con-
crete rings were placed, and jointed together with
strong Portland cement mortar. The bottom of the
trench in which the shoes were placed close together
was about 3 feet above low water level. After the
building of the cylinders on the shoes was completed,
they were sunk, by means of-Milroy’s patent excava-
tors, until the bottom of the shoes reached the depth
of 32 feet below low water level, or about 52 feet below
quay level, about 100 tuns of cast iron rings, of the same
shape as the concrete rings, being required to force each cy-
linder down. The cylinders were then cleaned out by the ex-
cavators to the level of the bottoms of the shoes, and filled
with Portland cement concrete, the lower 9 feet of the front
cylinders being composed of five of gravel to one of cement,
all the other concrete used in filling being nine to one. The
diamond spaces between the cylinders were also cleaned out
to the same level, and filled to the top of their cylinders with
concrete, five to one.

P
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THE SOLANUM CRINITUM.

This is one of the handsomest of all the plants known
a8 sub-tropical, when grown in warm
sheltered spots. According to the Re
vue Horticole, this plant was introduced
to Paris gardens in the year 1862, and
is a native of Guiana. It is, in addi-
tion to its fine size and dignified port,
a plant of remarkable beauty, owing
to the texture of its leaves, which are
covered with a deep rich velvet of ten-
der green color, with violet veinings
set with spines. 8o very remarkable a
plant deserves to be cultivated as an
indoor plant where the climate will not
permit of its being grown out of doors.

Panoramic Photographs,

M. J. F. Plucker, of the Belgian
Photographic Association, contributes
to the Bulletin an ingenious method of
producing panoramic prints from two
or more negatives. The negative must
be taken so as to include, at the edges
where the junction is to be made, a por-
tion of the subject in common This
portion is printed from one of the ne.
gatives upon a slip of paper, which is
divided in the center with a penknife.
The two halves are then attached to
the negatives in such a manner as to
exactly cover the portion it is intended
to ‘“stop out ” of each, a piece of opaque
paper, the size of the negatives used,
being also gummed on for the purpose
of protecting the sensitive paper, which is not covered by
the negative. The first negative is placed in a printing frame
large enough to hold the number of negatives intended to
be combined, and, after printing, the extremities of the line
of junction are carefully marked with a pin point. Negative
No. 2 is then introduced and brought into register with the

pin holes. This may be done either by holding the frame
up to the light, or by resting it on the edge of a table,a lamp
being placed on the floor. Having secured the register, pro-
ceed to print in the usual way, repeating the operation for
each different negative.

&
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Magnetization of Steel.

The magnetic strata are limited to a certain thickness,
which they can never exceed. This limit varies in different
steels. It is very great in those which are soft, and dimin-
ishes as the proportion of carbon augments and as the tem-
per is harder. For certain bars which the author has stu-

died it is=Om 4; but he has specimens where it is below

1.10 m.m. The latter only receive what might be called a
superficial magnetic coating, the thickness of which it is not
possible to augment by increasing the intensity of the cur-
rent. But if the depth of the magnetization diminishes along
with the magnetic conductibility, the intensity of the mag-
netism increases. It follows that the quantity of magnetism
is subject to two causes of inverse variation—thedepth which
increases, and the intensity which lessens, as the conduc-
tivity increases.—M. J. Jamin.

Everlasting Perdition.
A reward of two hundred and fifty dollars is offered in
London, for the best essay of moderate phamphlet size, ad-

vocating an address by the House of (!ommons to the Queen,

SOLANUM CRINITUM.

in favor of the revision of the services of the State Church,
80 as to exclude the threat of Everlasting Perdition against
those of Her Majesty’s subjects who do not believe in that
doctrine. Essays are to be sent in before May 1st of the
present year addressed to Rev. R. Bpears, 837 Norfolk street,
Strand London.
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Uses and Properties of Salicylic Acid.

Salicylic acid is prepared from the oil of wintergreen, the
latter obtained from the gualtheria procumbens, a trailing
plant common all over this country and widely known as
the wintergreen, tea berry, partridge berry, and deer berry,
by boiling the oil for a few minutes with a solution of caus-
tic potash: in this operation wood spirit is liberated, and on
the addition of an acid salicylic acid is precipitated. Thus
obtained, the cost of the substance has been high. Although
its existence has been familiar to chemists, through its little
or no utilization, it, in common with a very large number of
other organic compounds, hasbeen but slightly known out-

side of the laboratories. At the present time, however,
there is a prospect of the acid coming into wide gene-
ral employment through the recent discovery, of M.
Kolbe, Professor of Chemistry at the Leipsic Univer-
sity, that it can be fabricated from carbolic acid, which
discovery has been already put in practice on a large
scale by M. Van Heyden of Dresden.

M. Kolbe has found that, while salicylic acid can be
produced from carbolic acid, it, on decomposition by
heat, regenerates the latter, and,further, it partakes,in
common with carbolic acid, of the power of killing the
inferior organisms which determine the phenomena
of fermentation and of putrefaction.

Salicylic acid is in fact a powerful antiseptic, and,
from its harmlessness and freedom frcm odor and taste,
appears to be more valuable, in a considerable degree,
than carbolic acid. Its properties are well shown in
the following brief summary of M. Kolbe’s experi-
ments: Beer yeast, which, as is well known, deter-
mines the alcoholic fermentation of sugar, is totally
inert on a solution of glucose to which one one-thou-
sandth part of salicylic acid has been added. Ground
mustard, when treated with tepid water,yields a strong
piquant odor of mustard, but becomes completely odor-
less if a small portion of the acid be previously added.
The acid also hinders emulsin, or the ferment of
sweet almonds, from acting on the amygdalin and
transforming it into essence of bitter almonds.

A very small quantity of salicylic acid retards con-
siderably the spontaneous coagulation of milk. A
quart of beer containing 15'4 grains of the acid and
exposed to the air does not become sour, nor does the
least vestige of the cryptogamic vegetation peculiar
to spoiled beer show itself. Eggs plunged for one hour
in a solution of the acid, and in no manner treated
otherwise, were found perfectly fresh after three
months’ exposure to the atmosphere. Meat powdered
over with the substance is prevented from spoiling for
weeks. To prepare for use,the meat is merely washed
to disengage the acid, as the savorof the latter is very
slight and by no means disagreeable. This is a re-
markably valuable property, and one which will doubtless
find profitable utilization in transporting beef from Texas
to the Northern States, or from Australia and South America
to Europe. :

Dr. Thiersch, of Leipsic, hasinvestigated the uses of sali-
cylic acid as applied to surgical dressings. When placed
upon cancerous SOres and ulcers in a powdered state, it hin-
ders the putrid odor and produces no inflammatory symp-
toms. The impregnation of tow dressings and of bandages
with the substance is found to be attended with excellent
results, though it is curious here to remark that the acid is
absorbed and afterwards found in the urine. The applica-
tion of the acid to treating contagious maladies, such as ty-

phoid and cholera, has as yet not been made the subject of
experiment ; but now that the proper-
ties of the substance have brought it
prominently before the scientific world,
there is little doubt but that the most
extended investigations into them will
shortly follow. It is already in use
in the surgical wards of Roosevelt
Hospital in this city, as a dressing for -
wounds, ulcers, etc,, in the proportion
of one drachm to sixty-two and ahalf
fluid ounces of water.
e
Apparatine,

This is a new substance said to
give excellent results when employed
for preventing incrustation in boilers,
besides being useful where gelatin and
gelatin-like substances are required.
It was discovered by Mr. H. Gerard.
It is a colorless and transparent mate-
rial obtained by treating starch, fecula,
farina, and any other amylaceous sub-
stances with a caustic alkali. Hither-
to it has been found to be best made
with potato starch, treated with a ley
of caustic potash or soda, the follow-
ing being the most suitable propor-
tions, and best method of preparing
the apparatine: 15 parts potato starch
are put into 76 parts water, and kept
in a state of suspension by stirring,
when 8 parts potash or soda ley at 26°
Baumé are to be added, and the whole
thoroughly mixed. In a few seconds the mixture suddenly
clears, and forms a thick jelly, which is then beaten up vig-
orously, and the longer the operation is continued the better
the quality of the apparatine. Itis in this state a colorless,
transparent substance, slightly alkaline to the taste, but de-

| void of smell, and of a stringy, glue-like consistence, ;1
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exposed to the airit dries slowly, but without decomposing;
and even when heated to dryness, although it thickens and
swells, it continues as unchanged as when air dried. When
dried in thin sheets it resembles horn, but is more flexible,
and may be folded back upon itself without breaking. For
sizing textile goods of all kinds, silks, woolens, cottons, etc.,
apparatine is said to be admirably adapted, imparting to
them a smoothness which hitherto has been found unattain.
able. When once applied to the goods and become dry, ap-
paratine appears to be virtually insoluble. as three or four
washings in hot water have been found to exercise little or
no effect upon it, so that it may be used for all purposes in
which glue or gum is required. Diaphanous or coarsely
woven fabrics, when dressed with apparatine, are rendered
stiff and rigid, like a sheet of metal; and the new gum may
be used as a thickening in calico printing. It will be under-
stood that we have indicated only a few of the uses of this
valuable substance, which, it will be seen, is comparatively
cheap. It is necessary to keep it in airtight vessels to pre-
vent it becoming dry, unless it is used up as soon as made,
for alchough it does not dry very rapidly when in bulk, it is
not easily rendered soluble when it has once become hard.
To prevent incrustation in steam boilers, the apparatine may
be plared in the boiler or be added to the feed water in the
tank, but the best results have, we believe, been obtained by
placing it in the boiler direct.

CAR AND CARRIAGE SPRINGS.

We continue below our series of extracts from Mr. Edward
H. Knight’s ¢ Mechanical Dictionary,”* selecting for the pre-
sent papera variety of interesting engravings relating to the
various types of springs in use upon railway cars and on
ordinary vehicles.

Car springs may be classed as elliptical, pneumatic, tor-
sional, rubber and steel, rubber, steel, and air, spiral, helical,
circular plate (plane, corrugated, and segmental), square plate,
and bow. Inthe engravings which follow, the parts and
structures are so evident that only a short description of each
will be given. InFig. 1, @ isa double elliptic spring, the
bearing of the end leaves of which are so shaped that, as

Fig. 1.

Car-Springs.

the spring bends beneath its load, additional leaves receive
a bearing upon the ovoid bars. bis an elliptic spring, the
principal leaves of which are made of a continuous plate
wound around. Auxiliary plates, above and beneath, extend
the area of bearing of the boxes. o representsa single plate
wound around a mandrel. Itisdesigned to be used with upper
and lower bars, as at b, or in a box, as at d. d shows an el,
liptic spring in & box and a follower above, upon which the
weight is imposed. Long bolts secure the follower. ¢isa
series of plates which, when under others, assume the form,
¢. 'The box above has a series of steps beneath adapted to

Car- Springs.

the lengths ofthe leaves of the springs, so that, as the weight
increases, additional leaves obtain bearings in the box. A
form of pneumatic spring is shown at f, in which the weight
bears upon a box, the central plunger of which bears upon

Kcientific American,

water, which transfers the pressure to a body of air im-
prisoned below.

In Fig. 2, g is a torsional spring. The weight of the truck
comes on spring rods having arms, b. The torsional pressure
is brought upon the rods, and by them transferred to the
axle boxes. 7 is a pneumatic spring consisting simply of a
rubber air cushion beneath the box. i is a hollow india rub-
ber ball in a box with a polished interior. j represents a
number of rubber disks in a box beneath a follower. k is a
combination of steel elliptic springs with auxiliary rubber
blocks at the ends. [ has concavo-convex plates fitted upon

a spindle with interposed vulcanized india rubber disks.
Fig. 3.

Car-Springs.

In Fig. 8 a cylinder of vulcanized rubber, with an interior
coil to keep it from binding against the spindle, and an ex
terior spiral coil to keep it from spreading too far, is shown
at m. In 7 air is inclesed in a rubber tube, which is enve-
loped in a steel spiral. o bas au india rubber cylinder in-
closing a spiral spring, and a bolt to limit the extent of the
vpward movement of the cover. The rubber expands into
the flanged rim. p has a spiral steel spring contained in an
annular case. ¢ represents a pair of concentric spiral springs
on the respective sides of adividing cylinder. In# there is
a combination of spiral and rubber springs, with telescopic
tubes to form walls. 8isa concentric arrangement of seve.
ral spiral springs cviled in alternate directions. ¢ shows a
closer coil of the same general construction but of different
proportions. In % each set has a pair of spirals, concentri-
cally arranged, diversely coiled, and inclosed in a cylindrical
sheath. o is a steel plate folded and then bent into a spiral
form around a mandrel. 1 is a volute or helical spring, the
inner fold of which, being projected in the line of its axis, is
made to sustain the load. « is another helical spring shown
in elevation.

Car-Springs-

Fig. 4 represents a variety of springs mainly constructed
of plates. yand 3’ are views of a set of circular disks of
graduated diameters. In y, the spring is a pair of such se-
ries; in ¥', two pairs of the same are allied. 2z has annular

* Publishers, J. B. Ford & Co., New York city.

disks arranged in pairs and united by a rod. & has segmen-
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tal plates alternating with flat plates in groups, the whole in
a box under a follower. In b the spring is composed of a
pile of circular plates, corrugated radially and arranged round
a stem. Inc the plates gradually increase in length upward
and downward from a middle diaphragm. The bearings are
on the ends of the longer and outer plates. Rubber springs
are placed between the movable top and bottom plates of the
case and the spring plates. d has several pairs of concavo-
convex radially corrugated plates, and between the plates of
a pair is a disk of vulcanized rubber. d'is a sectional view
of the same. In ¢, abox has several metal plates compressed
from opposite directions and shortened between bearings as
they are bent. f has square plates curved diagonally and
fastened together at the corners, thus forming alternate pairs,
which bear upon each other at the corners and diagonally
through the centers; the bearing points of the plates are
changed by being lengthened and shortened when the spring
vibrates. g hassquare, rhombic, oval, or circular plates bent
bow-shaped and placed between bolsters. In % the plates
are so disposed between the bearing surfaces that, when
the weight increases, the load is transferred to points
nearer the mid-length, so as to shorten the portion of spring
involved in the support.

Numerous modifications and applications of the foregoing
examples might be shown, but the above give a sufficiently
clear idea of the various devices now in use. While on the
subject of springs, however, it will be interesting to note a
few of the appliances adapted to carriages, some of which
will be found in Fig. 5.

Fig. 6.

Carriage-Springs

At a semi-elliptieal springs are exhihited, which are hung
upon the ends of C springs attached to the axles. In b the
usual elliptical springs are between the bolster and axle.
Elastic wooden springs at ¢ connect the axles and also sup-
port the bed. At d semi-elliptical springs couple the axles.
At ¢ a bolster is hung upon C springs, and at f is shown a
system of curved springs, with three points of connection to
the bed and two to the axles.

Mr. 8. R. Wells,

We notice with much regret the death of Mr. Samuel R.
Wells, a well known phrenologist and publisher of this city.
Mr. Wells was born in 1820, and was educated as a physi-
cian ; but subsequently becoming deeply interested in phre-
nology, he devoted himself thereto, delivering lectures and
writing many works on the subject, the principal of the lat-
ter entitled the ‘ New Physiognomy.” He was associated
for some time with Messrs. O 8. and L. N. Fowler. Later,
however, he eonducted his business alone, and with consider-
able success.

Mr. Wells was a man of many scientific at*ainments, a pro
gressive thinker, and a firm advocate of temperance and a
proper observance of the laws of health. Works on these
topics, by various authors, were frequently issued by him,
and the principles of the same strongly maintained in the
Plrenological Journal, of which he was the publisher and
founder. He died on April 13th, after an illness of ten
days, and of anattack of pneumonia, followed by other dis-
eases.

A VERY ingenious application of electro-metallurgy has
recently been brought before the notice of the Society of
Arts. It consists in the application of a coat of silver, by
means of electro-deposition, on nataral leaves and flowers.
By this means very delicate ornaments are produced, since
the precise form and texture of the natural leaf is preserved
under the thin silver film.

oS- oo

RUBBING warts, night and morning, with a moistened piece

of muriate of ammenia, is said to cause their disappearance

without pain or s scar resulting.
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Apple Gases,

Bender has experimented with ripe apples and obtained
gases from them in the following proportions: 31:07 per cent
carbonic acid gas, 68'93 per cent nitrogen gas. He believes
.hat a fermentation is produced at thetime of ripening, from
which fermentation the carbonic acid gas results.

THE way to wash silk is to spread it smoothly upon a clean
board, rub white soap upon it, and brush it with a clean
hand brush.

=

NEW BOOES AND PUBLICATIONS,

A NEW MONETARY SYSTEM, THE ONLY MEANS OF SECURING THE
Respective Rights of Labor and Property, and of Protecting
the Public from Financial Revulsions. By Edward Kellogg
(from his work on Labor and Capital). Edited by his Daugh-
ter, Mary Kellogg Putnam. Fifth Edition. By mail $1.50,
free of postage. Philadelphia, Pa.: Henry Carey Baird & Co.,
406 Walnut street.

This book contains many original ideas on the subjects of tanking and cur-
rency, and gives forth many pauaceas for the evils of poverty, hard work,
and short pay. We do not think it will convert any one to the belief thatthe
laws of Nature and of supply and demand can be successfully abrogated by
special legislation, however specious such law-making may be; but as the
production of a sincere and very discursive thinker, the volume demands
the attention of students of its subject, which is daily growing in import-
ance to the future of this country.

UNITED STATES HARDWARE AND METAL TRADES' DIRECTORY,
comprising a Complete List of the Manufacturers, Importers,
‘Wholesale and Retail Dealers, Commission Merchants, etc., in
the United States and Territories. Price $6.00. DBoston, Mass.:
Greenough, Jones, & Co.

This book {8 a mest useful compilation, and appears to contain all the
information stated in {ts very comprehensive title. The various trades,
including agricultural implement makers, bell founders, boiler makers,
engine huilders, plumbers, and every other b:anch of the metal-working
business, are arranged alphabetically by Statcs, Lusinees headings, towns,
and names. Much labor and care have evidently been spent en the woik,
which appears to be authentic in every particular.

THE METRIC SYSTEM OF WELGHTS AND MEASURES. By J. Picker-
ing Putnam. New York city : Hurl and Houghton.

Mr. Putnam places the advantages of the decimal or metric system be-
fore his readers with much clearness and force; and although the two sides
of the question are very generally understood, it is well to keep the subject
before the public. If ever the nations adopt any uniform system, thera 18
little doubt that the French plan will be the basis of it; and of this, even the
opponents of that system are tolerably well convinced.

WOODEN AND BRICK RUILDINGS. WITH DETAILS, CONTAINING ONE
Hundred and Sixty Plates of Plans, Elevations, Views, Sec-
tions, and Details of VariousStructures. With Specifications,
Forms of Contract, Schedule of Prices, etc. Published Under
the Direction of A.J. Bicknell. Volume II. New York city:
A. J. Bicknell & Co., Architectural Publishers.

We recently reviewed this handsome work, on the issue of the first vol-
ume; and have now to acknowledge the receipt of Volume II, which com-
pletes one of the most useful and valuable works on practical architecture
ever i{ssued from thc press.

WAGGENER'S STANDARD WAGES TABLES, showing Computations
of Wages for Any Number of Hours, from 'One to Sixty.
Compiled by D. B. Waggener, Author of * Book-kceping
Simplified,” * Improved Trial Balance Book,” etc. Price §1.
Philadelphia, Pa.: D. B. Waggener & Co.

A complete ready reckoner for all wages calculations, compiled with
groeat care and arranged in a most convenient form.

A SERIES OF AMERICAN CLINICAL LECTURES. Edited by E. C.
Seguin, M.D. Volume I, No. 3. Containinz * Pneumo-Thorax,’
by Austin Hunt, Sr., M.D., Professor of Medicine at Bellevu®
Hospital Medical College. Price 40 cents. New York city:
G. P. Putnam’s Sons, Fourth avenue and 23d street.

This continued publication is likely to prove of speclal value to students
of medicine, and the various essays are especially intended to be trustwor-
thy guides to practice. Not only are the views of the lecturers given in
extenso, but the latest authoritative opinions on the therapeutics aad patho-
logy of each case are combined in each i{ssue, which {8 complete in itself.
THE POPULATION OF AN APPLE TREE. By A. S. Packard, Jr.,

Editor of “The American Naturalist,” Author of ‘ Guide to
the Study of Insects,” etc. Price 25 cents. Boston, Mass. :
Estes and Lauriat, 143 Washington street.

A valuable contribution to popular entomelogical sclence, deserving to
be read by all cultivators of fruit.

THE GLACIAL EPOCH OF OUR GLOBE. DBy Alexander Braun. Price
25 cents. DBoston, Mass. : Estes and Lauriat.

‘We have here a very readable account of the much vexed question of the
glacial theory, which is pointedly written and well {llustrated.

SIXTH ANNUAL REPORT OF THE STATE BOARD OF HEALTH OF Mas
SACHUSETTS. DBoston, Mass.: Wright & Potter, 79 Milk street.

THE RESOURCES AND MANUFACTURING CAPACITY OF LOWER Fox
RIVER VALLEY, APPLETON, WISCONSIN. By A.J. Reid, Editor
of the ¢ Appleton Post.” Appleton, Wis.: Reid & Miller.

MISCELLANBOUS ROLLING MILL INFORMATION. No. 10. Pittsburgh,
Pa.: J. L. Lewis.

Inventions Patented in England by Americans.

[Compiled from the Commissioners of Patents’ Journal.]
From March 9 to March 29, 1875, inclusive.

AXLE BEARINGS, ETO.—E. D. Murfey, New York city.

BosBIN WINDER.—M. Coox, Ashfleld, Mass., e¢,al,

Boor Tres.—E. Maynz, Boston, Mass,

BRAKE, 81G¥AL, ET0.—J. Y. Smith (of Pittsburgh, Pa.), London, England.
BoTrox NEEDLE, ETC.—G. Norwood, Boston, Mass.

BUTTER TUuB.—C. B. Sheldon, New York city.

CorrEx PULPING MACHINE.— W, V. V. Lidgerwood, Morristown, N. J.
ForxINe PULP INTO BoxEs, ETC.—S. Wheeler ¢t al., Albany, N. Y.
GaAs BurNER.—J. Ellis, Lynn, Mass.

GRINDING MACHINERY.—C. Van Haagen, Philadelphia, Pa.
HOSIERY SEWING MACHINE.—W. Pearson, Philadelphia, Pa.
INJEOTOR. —S. Rue, Philadelphia, Pa.

MoTor.—J. M. Cayce, Franklin, Tenn.

MusioBY ELEOTRICITY.—E. Gray, Chicago, Ill.

PaAPER Box MACHINE.—P. B. Machine Co., Cleveland, Ohio.
PaOTOGRAPHIC PLATE.—H. Hill 6t al., Worcester, Mass.

RAiLwAY WHEEL.—R. N. Allen, Hulson, N. Y., et al.

ROLLER SKATE.—G. Pettitt, Oakland Point, Cal.

RoTaRY ENGINE.—W, V. V., Lidgerwood, Morristown, N.J.
SOREW GEAR AND STEERING APPARATUS.—D. N, B. Coffin, Newton, Mass.
SOREW MACHINERY.—C. M. Spencer, Hartford, Conn.

85ap.—8. 8. Lewis (of Boston, Mass.), & al., London. England.
SPINNING HEMP, ETO.—J. Good, Willlamsburgh, N. Y.

S8TEAM ENGINE, ETC.—G. B. Dixwel), Mass.

STOOKING SUPPORTER.—A. H. Cramp, New York city.
TeELRGRAPH.—M. Gally, Rochester, N. Y.
. UxBRELLA.—U. G. Steinmetz, Philadelphia, £’a.

‘WerT StoP MoTION,—T. Isherwood, Westerly, R. I.

‘WooD PLANER.—D. L. Toppan, Somerville, Mass., et a!

Becent Dmerican and Loreign Patents,

Improved Bucket Ear.

James D. Field, Blue Rapids, Kan.—This bucket ear is constructed

of a continuous piece of sheet metal, which is folded with a central
rib, that is perforated for the bail, the side plates being attached to
the bucket.

Improved Machine for Shearing Metal.

John Walsh and James Dutot, Newton, Iowa.—This device is 8o
constructed that, by a down pressure, the lever will exerta con-
stuntly increasing force upon the jaw, and act upon the principle
of the knuckle joint. The lower jaw hangs loosely on the ful-
crum pin, with the outer end resting on a wedge. This wedge is
moved back and forth, to open and close the shears, and act only on
the lower jaw.

Improved Wagon Brake.

Lewis B. Morgan, West Liberty, W. Va.—The invention relates to
that class of automatic wagoa brakes wherein the weight applies
the brakes through a sliding reach, and cons'sts in combining with
the ordinary brake lever and axle an end-slotted reach with an end
eye, a rod, lever, and arc rod.

Improved Car Coupling.

Charles Hobzner, Louisville. Ky.—The invention relates to that
class of car couplings in which no pin or link i3 used but a pivoted
hook, that passes over a shoulder of the opposite car, and couples
automatically. The invention consists in a lever upheld at its rear
by a spring support, a push bar having a crosspiece supported by
springs, and in a peculiar device by which the cars may, with great
facility, be uncoupled from the car or from either sice.

Improved Bedstead Fastening.

Louis Guienot, Baitimore, Md.—The object of this invention is to
provide a fastening for bedstead rails and all kinds of frame work
which are to be detachably connected. It consists in a short bolt
having at one end a screw thread and nut, and a squared end to re-
ceive a wrench, and at the other a right angular groove. Said bolt
is placed longitudinally in one portion of the frame, and is held
therein by the said nut, which engages with the side of a recess, the
grooved ead of the bolt entering a detachable plate in the other
portion of the frame work, which is provided with a lug or exten-
sion which moves in the said groove, and, when the bolt is turned,
draws and locks the two portions of the frame securely together,
the nut serving to tighten the devices as they may from t.me to time
require it.

Improved Plow,

B. S. Benson, Baltimore, Md.—The invention consists in combin-
ing with a plow a set of wheels placed at an inclination to a vertical
plane and provided with a groove upon their peripheries, which re-
ceives and runs upon the projecting edge of the unplowed ground.

Improved Ash Sifter.

Frederic Anthes, New York city, assignor to Theodore Wenk and
Samuel Leber, of same place.—The invention relates to connecting
the sections composing the body of the sifter to the circular ends
thereof by means of slotted lugs and clamping bolts, also to the
construction whereby the removable door section of the sifter is
attached and held in place. By this construction the various parts
of the sifting cylinder can be very easily and quickly put together
and taken apart, and the sifter can be cheaply made.

Improved Spring Bed Bottom.

Edward P. Bennett, Elkland, Pa.—The present invention relates
to new and useful improvements in spring bed bottoms, and con-
sists in ‘springs attached to the head and foot boards, having eyes
which hold rods, and in a series of solid spring alats, slotted at the
ends to receive the rods, the said rods being divided or split, and
having central springs.

Improved Neck Tie.

Alden J. Adams, New York city.—The object of this invention is
to prevent the slide of a cravat from slipping down while the said
cravat is being worn. It consists in the combination of a flap, pro-
v.ded with a hook and eyo or other fastening with the body of the
slide.

Improved Wardrobe Bedstead.

Robert G. McClure, Jamestown, O.—This consists of straps for the
purpcse of holding the bed, and preventing 1t from bulging when
turned up, the same being stiffened in the middle, while their ends
remaia flexible, and are provided with loops that fasten over knobs
on the side boards of the bed bottom.

Improved Cloth-Shearing Machine.

Isaac L. Holmes, Saco, Me.—The first part of this invention con-
slsts of an automatic feed-regulating apparatus, whereby the cloth
is delivered to the machine, so that it has a uniform tension while
pasiing through it, notsubject to the unequal pulls and strains com-
mon to the cloth when drawing into the machine. The second part
o)nsists of an automatic contrlvance, whereby the revolving cut-
ters are stopped by a seam when it approaches them, and allowed
torest until the seam passes, and then set in motion again, as it
passes away from them, to protect the cutters from the effects of
the extra tli :kness of the seam, and to prevent the seam from be-
ing cut. The third part of the invention consists of the bed pieces
of the stationary knives pivoted to the frame, so that these knives
can be readily swung up away from the revolving knives to facili-
tate the clcaning of the latter of the oil and emery used in sharpen-
ing them.

Improved Casting of Steel-Faced Anvils.

John Donovan, Carpentersville, Ill.—This consists in a wire loop
in the hora of the plate, for keeping it in place in the mold, and in
construoting the face plate concave oa the side receiving the iron,
to compensate for the greater shrinkage of the iron in the middle.

Improved Railroad-Car Truck.

Alonzo Gilman, Lew1 ton, Idaho Ter.—This invention consists of
the app.ication of one double flanged wheel and one plain or flat
1{nmed wheel to the same ai 1> of a railroad car truck. It a!so con-
sistsin an altercate arrangement of these wheels on adjacent axles.
so that both rails are utilized, and the cars are kept properly on the
rails.

Improved Barrel Barrow,

James Harding UBrown, Porter’s Mills, Wis.—This is an improved
barrow for carrying barrels and other things, which may be used as
a wheel barrow or as a hand barrow. It may be expandel or coc-
tracted to adjustit for carrying a larger or a smaller barrel, as may
be required, and the side bars and braces locked in place when ac-
Justed. The said wheel can ba conveniently attached and detached,
as required, and the side bars and braces locked in place when ac-
Justed.

Improved Car Axle Lubricator.

John D. Imboden, Richmond, Va.—The invention consists in a
detachable wire frame, having elastic sides that press a woven
fibric or otherab:orbent to each side of the journal, thus supplyinz
the lubricant and wiping the journal at thesame time. The great
merit oonsists in the facllity with which it may be applied to any

journal box and removed therefrom.

© 1875 SCIENTIFIC AMERICAN, INC

Improved Paper Dryer.

Jonathan Hatch and Guilford Smith, Windham, Conn., assignors
1o Smith, Winchester & Co., same place.—Each side is provided with
girders, which support the cylinders and fans. These cylinders each
have two heads, which consist of a hub and a spider, each being
made separately and fastened together. The advantages claimed
in this manner of making these heads are, first, to prevent breakage
in the shrinkage in casting ; secondly, to admit of lightening the
several parts; thirdly, to facilitate the construction of said heads
and hubs. The longitudinal rails, which connect the cylinder heads,
are stayed by internal rings. Wire is wound spirally over the cylin-
ders and fastened with a cap piece. These cylinders are revolved
in a steady and uniform manner, gear wheels being attached to the
hubs at one end, which engage with each other.

Improved Cotton Chopper.

Theodore C. Burnham, Waco, Tex.—The chopper knives are at-
tached to rods which projectrearward and inward, so that their
inner ends may meet or slightly overlap at an angle. By operating
an arm, the knives may be held back and prevented from ocutting,
when desired. A spring is made of such a strength as to hold the
knives to their work under ordinary circumstances; but should
s1id knives strike anything they cannot cut, the spring will yield
and allow the knives to swing back and pass the obstruction.

Improved Bird Food Holder.

Samuel E. Tompkins, Sing Sing, N. Y.—This is a griping tongs for
holding sugsr lumps, bread, cuttle bone, pieces of fruit, and the
like, with a griping stan1 or foot adapted for temporarily attaching
it to the wires of the cage, so as to hold the food f e;manectly.

Improved Distance-Measuring Instrument,

William F. Harrsch, Chicago, Ill.—The invention consists of two
reflectors, of which one is placed stationary on a suitable frame
under an angle of forty-five degrees, in front of the object glass of
the telescope, extending to the hight of the center line of the same.
The other pivoted reflector is mounted on a sliding piece, which
move3 under suitable angle to the line of sight along a scale on
which the distance is indicated by a pointer of the pivoted reflector
at the point where the reflected picture and the real nbject, seen by
the upper half of the telescope above the stationary reflector, fall
exactly into one.

Improved Harvester,

Charles D. Shrader, Lancaster, Wis.. assignor to himself and Allen
R. Bushnell, same place.—This is an attachment for the platforms
of grain harvesters, for the purpose of facilitating the work of the
binders. It consists in a sweep operated to compress the gavel
against the rear side of the platform.

Improved Mangie.

Henry Tamms, Bartlett, Ill.—This consists in a weighted pressure
box, with central shafts, which is connected by slotted €nd ful-
crumed levers and connecting rods with crank wheels, operated by
en intermeshing cog wheel, for imparting reciprocating motion to
the press box by the continuous rotation of a hand crank wheel, so
that one person may readily work the mangle and tilt the weighted
box, while another feeds the clothes rollers to the same.

Improved Game Board.

Owen A. Gill, New York city.—This invention consists of a disk,
which is balanced on a central bottom handle, and provided with
indentations or cup-shaped recesses and different obstructions for
rendering the playing of a ball thrown from a revolving wheel into
these holes more difficult and hazardous.

Improved Cording Attachment for Sewing Machines.

Hamilton C. Jones, Brooklyn, N. Y.—The lower part of the
presser foot is provided at one side with a beveled recess, which
guides the cords on a level with the foot without the cords
kelng acted upon by the presser foot, and impeding the regular
stitching to the fabric. A sheet metal guide plate slides in grooved
guides at the top of the presser foot, and may be laterally adjusted
thereon, to be locked and retained for guiding any thickness
of cord to the needle by a spring arm with a hook edge snap-
ping into grooves of the presser foot. The side flange of the guide
plate is provided with a folding front extension, which is bent in
the shape of a flat tapering tube, by which the cord and fabric are
gradually folded, and thereby more easily fed.

Fmproved Car Wheel.

S8amuel Baldwin Chapman, New York city.—The wooden tread is
made by gluing together pieces of veneeriug placed obliquely to
each other and obliquely to the wheel, so that the exterior surface of
the sections which form the tread will be endwise of the grain, and
then turned off outside and in. This tread is made in two seotions,
baving between the sections a steel ring,which will resist the wear
while affording a much greater degree of traction than can be ob-
tained from an entire metallic tread. A metallic band surrounds
a heavy rubber ring which surrounds the hub. The rubber ring
acts as a cushion to give the wheel flexibility, and to relieve the
rolling stock of concussions.

Improved Millstone Dress.

Jefferson Carvill and John Caven, Kingston, Minn.—The middle
portion is arranged about an eighth of an inch lower than the face,
but rising in concave shape up to the level of the inner margin of
the face. This recess may, of course, be dressed out from time to
time, a8 the stone wears away ; but in order to save the labor of so
dressing it, it is proposed to construct the part separate from the
other, and arrange it in a recess, with adjusting screws to lower it
away from time to time, as the face of the stone wears.

Improved Travelinz Cap.

Adolph 8chwarz, New York city.—This conslsts in the intreduc-
tion of a connecting piece across theopening for the face, by which
the eyes and mouth are left uncovered, but the nose and cheeks
protected.

Improved Device for Movinz Raillroad Cars,

Benjamin F. Phelps, Kansas City, Mo.—The object of this inven-
tion is to provide means for moving cars on railroads; and it con-
:sts in a lever slotted atthe lower end, having a friction wheel in
the 8!ot and a crab pivoted to its end. It also has a removable ful-
crum composed of two bars attached to its sides, to the lower ends
of which fulcrum bars a self-adjusting crab is attached.

Improved Sewing Machine Shuttle.

John G. Nichols, New Eureka, Kan.—This invention consists in a
sewing machine shuttle which is 8o constructed that a perfect ten-
slon of the thread is obtained by a tensfon device, occupying but
little epace, within the shuttle body, the threaaing operation being
1lso performed with greater ease and celerity than in the shuttles
beretofore constructed, by dispensing with guide eyes, and using,
instead, notches and slots into which the thread can be readily en-
tered.

Improved Can for Mixing Paint.

Walter W. Thayer, New York city.—This invention counsistsof a
cw with a hollow randie, forming a receptacle for the mixing
lijuid The handle communicates by a vent hole andissuing orifice,
which are closed and opened by a hinged spring valve, with the
mixing can for admitting the required quantity of liquid to the
oolor. The marking brush is placed after use into a side sleeve of
the handle and reoess of the can, while the paper with the direc-
tion to be marked is secured by a spring holder to the-can.
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The Charge for Insertion under this head 18 81 a Line.

Agricultural Implements, Farm Machinery, Seeds,
Fertilizers. R. H. Allen & Co., 189 & 191 Water St..N.Y.

Magic Lanterns, Stereopticons of all sizes and
prices, for Parlor Entertainment and Public Exhibitions.
Pays well on small investment. Catalogues free. McAl-
{ster, Man'f'g.Optieian, 49 Nassau St.,N. Y.

Fleetwood Scroll Saw, with Boring Attachment,
for all descriptions of light Scroll Sawing. See adv’t.
page 285. Trump Bro’s, Manufacturers, Wilmington,Del.

The Worcester (Mass.) Gazette says: “ They who
wish to advertise judiciously and cheaply can find no bet
ter medium through which to reach the great public than
through Geo. P. Rowell & Co’s Agency, New York.’’

Tinners, all—Address No. 8, Marcellus, Mich.

2nd Hand Engines and Boilers for Sale at Low
Prices. Address Junius Harris, Titusville, Pa.

Hand Bolt Cutters, Power Bolt Cutters, Light-
ning Screw Plates, etc. Wiley & Russell Manufacturing
Company, Greenfield, Mass,

Telegraph and Electrical Instruments and Bat-
teries, cheap. M. A. Buell, 86 Bank St., Cleveland. O.

1,000 1bs. English 8teel Necdle Wire, in coil, No.
14 Iron Wire Gauge, for sale less than cost of importa-
tion; aiso, 500 1bs. of No. 16, suitable for needles, spiral
springs, or any purpose requiring a fine quality of stzel.
Goodnow & Wightman, 23 Cornbill, Boston, Mass.

The “Lehigh” Emery Wheel. A new patent.
Address Lehigh Valley Emery Wheel Co., Weissport,Pa.

1, 2& 3 H.P. Engines. Geo.F.8hedd,Waltham,Ms.

Small Property, well located for economical
manufacturisg. Lump coal costs $2, and Nut coal $1.50
per tun, delivered. Taxation 1.37. Employees’ houses
rent for $5 to $12 per month. Excellent shipping facili-
ties. Buildingsnew and in good repair. Good schools,
churches, and desirable community for residence. Full
description, price and terms, by addressing Kittredge
Cornice and Ornament Company, Salem, Ohio.

For Sale—Small Engine and Boiler. “G. L. W.,”
Steubenville, Ohio.

We have a light Machine (Gray and Malleable
Iron and Steel) which we want to have manufactured.
‘Will contract for 1,000 and upwards. Address Bartlett &
Co., Quincy, Ill.

Forbest and cheapest Surface Planers and Uni-
versal Wood Workers, address Bentel, Margedant & Co..
Hamlilton, Ohio.

For13, 15,16 & 18 in. Swing Engine Lathes, ad-
dress Star Tool Co., Providence, R. I.

Medels for Inventors.—H. B. Morris, Ithaca,N.Y

Wanted—Foreman in an Agricultural Machine
Shop. Reference required. Address Harris Manufac-
turing Company, Janesville, Wis.

A Rich Gold Mine Discovered for Agents Selling
very desirable new Patent Articles for housekeepers and
others. G. J. Capewell, Cheshire, Conn.

Every MetalWorker should have a Universal Hand
Planer. Address J. E, Suitterlin,60 Duaae St., New York.

Steam and Water Gauge and Gauge Cocks Com-
bined, requiring only twe holes in the Boiler, used by all
boiler makers who have seen it, $15. T. Holland, 57 Gold
St., New York.

Diamonds and Carbon turned and shaped for
Sclentific purposes; also, Glaziers’ Diamonds manufac-
tured and reset by J. Dickinson, 64 Nassau Street, N. Y.

See N.F.Burnham’s Turbine Water Wheel ad-
vertisement, next week,on page 301.

For S8ale—A new patent for a Cross-Cutting Ma-
chine, the best in the market. Can be seen in operation
124 Goerck St., New York. Inquirefor Geo. Marshall.

S8oap Stone Packing in large or small quantities.
‘Walrus Leather Wheels for polishing any Metals.
Belt Studs for fastening Leather or Rubber Belts.
Baxter Wrenches for difficult corners.

Greene, Tweed & Co., 18 Park Place, New York.

Three S8econd Hand Norris Locomotives, 16 tuns
each; 4 ft. 8% inches gauge, for sale by N. O. & C. R. R.
Co., New Orleans, La.

For Sale—Factory. Two Stories, 36x80—Engine
and Boiler, 40 horse power—Shafting, Steam Dry House,
Sheds, etc. Lot, 340x220 ft.. Good chance for manufac-
ture of cheap furniture or agricultural implements.
Hardwood lumber in abundance and cheap. Address,
for particulars, Sayer & Co., Meadville, Pa.

Agents.—100 men wanted ; $10 daily, or salary-
selling our new goods. Novelty Co., 300 Broadway, N.Y)

Thomas’s Fluid Tannate of 8oda never fails to
remove Scale from any Steam boiler; it removes the
scale-producing material from all kinds of water; cannot
injure Boller, as it has no effecton iron; saves 20 times its
cost both in Fuel and repairs of Boiler; increases steam-
ing capacity of Boiler; bas been tested in hundreds of
Boilers; has removed Bushels of Scales in single cases.
It 18 in Barrels 500 1b., 3 Bbls. 250 1b., I Bbls. 1251b..
Price 10 cents per 1b., less than 3§ price of other prepara-
tions, and superior to all others. Address orders to
N. Spencer Thomas, Elmira, N. Y.

For Tri-nitxeglycerin, Mica Blasting Powder,
Electric Batteries, Electric F'uses; Exploders.Gutta Per-
cha (nsulated Leading Wires, etc., etc., etc., result of
seven years®’ experience at Hoosac Tunnel, address Geo.
M. Mowbray, North Adams, Mass.

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

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.

The Lester Oil Co., 183 Water St., N.Y., Exclusive
Manufacturers of the renowned Synovial Lubricating OIl.
The most perfect and economical lubricant in existence.
Send for Circular.

Wash Stands, New Styles, Marble Tops, can be
used in anv situation. Prices very low. Send' for a cata-
ogue. Balley, Farrell & Co., Pittsburgh, Pa.

S8end for Circular of a very Superior Boiler Feed
Puomp. D. Frisbie & Co., New Haven, Conn,

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

Mechanical Expert in Patent Cases. T.D. Stetson,
23 Murrav St.. New York.

For Bolid Emery Wheels and Machinery, send to
the Union Stone Co., Boston, Mass., for circular,

Hydraulic Preasee and Jacks, new and second
band. Lathes and Machinery for Polishing and Bufing
Metals, E. Lyon, 470 Grand Street New York.

Peck’s Patent Drop Press. 8till the best in use.
Address Milo Peck, New Haven, Conn.

The “Scientific Amencan’ Office, New York, i#
itted with the Miniature Electric Telegraph. By touching
{ttle buttons on the desks of the managers signals are sent
0 persons in the various departments of the establish-
nent. Cheap and effective. Splendid for shops, offices,
iwellings. Works for any distance. Price $6. with good
gattery. F. C. Beach & Co., 246 Canal St., New York,
Vakers. Send for free {llustrated Catalogue

Small Tools and Gear Wheels for Models. List
free. Goodnow & Wightman, 28 Cornhill, Boston, Mass.

Hotchkiss Air Spring Forge Hammer, best in the
market. Prices low. D. Frisble & Co., New Haven, Ct.

Genuine Concord Axles—Brown,Fisherville,N.H
Temples and Oilcans. Draper, Hopedale, Mass.
For Solid Wrought-iron Beams, etc., see adver-
tisement. Address Union Iron Mills, Pittsburgh, Pa. for
lithograph, &c.
Spinning Rings of a Superior Quality—Whitins-
ville Spinning Ring Co., Whitinsville, Mass.
All Fruit-can Tools, Ferracate W k'r, Bridgton,N. J.

F. O. B. should consult a physician.—R. J.
W. will find directions for gilding on furniture on
p. 347, vol. 31.—S. A. T. will find directions for
frosting glass on p. 264, vol. 30. Canvas can be pre-
served from mildew by the method described on
p. 90, vol. 31. A black dressing for leather is de-
scribed on p. 171, vol. 32.—W. 8. O. will find a re-
cipe for walnut stain on p. 90, vol. 32. Nickel plat-
ing is fully detailed on p. 171, vol.30.—C. A. H. will
find that a method of casting iron free from air-
holes was described on p. 409, vol. 31.—Y. will find
directions for making concrete gravel walks on p.
50, vol. 32.—A. B. M. will find that the induction
coil and its operation have been fully describedon
p. 362, vol. 31.—E. B. M. will find a description of
the type writer on p. 79, vol. 27. Shaving soap is
described on p. 251, vol. 8. For gold ink, see p. 21,
vol. 26.—W. M. W. will find recipes for bhair wash
on pp. 267, 363, vol. 3L.—T. B.S. will find directions
for preserving natural fiowers on p. 266, vol. 31.
M.T. D. will find directions for removing hair
from the face on p. 229, vol.28.—S8. E. will find di-
rections for casehardening iron on p. 69, vol. 31.—
D. P. will find details of a remedy for foul water
in wells on p. 59, vol. 82.—M. F. will find recipes for
Worcestershire sauce on pp. 241,281,vol. 26.—R.O.B.
can mold rubber by following the directions on p.
363, vol. 30.

(1) G. A. W, says: I noticed in your issue
of March 27 a method for marking out ovals,
which is good as far asthe description goes, but a
great many mechanics do not know how to set
the two pins to put the string around to make the
oval of a given length and width. The following
rule will be found simple and correct: If you wish |
to mark out an oval 4 inches in length, and 2§
inches in width,mark out thelength and width thus:

Take one half the length (2inches)and measure from

a,2 inches,striking the line of thelength at Band C;
then set pins at A,B,and C,tle yourstring,b,around
them; then pull up pins at ¢/, and use the pencil as
you describe.

(2) L. A. W. agks: 1. What is magnetism ?
A. Magnetism is the power which certain bodies
called magnets have to attract iron. Magnets are
of two kinds, natural and artificial. Natural mag-
nets consist of the ore of iron called magnetio or
lodestone. Artificial magnets are made generally
of steel, and are magnetized by rubbing against
other magnets. No substance is indifferent to the
magnet, though iron is most of all affected by it.
2. What is the ditference between animal magnet-
ism and electricity ? A.There is no known connec-
tion between animal magnetism and electricity.
If any exists, it has yet 10 be proved.

(3) I H. asks: 1. How can I obtain the dif-
ferent colors of gold in electroplating? A. Make
a mixture composed of 3 parts nitrate of potash,
136 alum, ¥¢ sulphate of zinc, 134 common salt.
Add enough water to form a paste, which is put
on the articles to be colored. Place them on an
iron plate over a clear fire until they attain
a nearly black heat, and then plunge them in cold
water. Different hues may be had by varying the
mixture. 2. Is there anything I can putin my sil-
ver solution that will prevent it from stripping?
A. Clean the articles well and electroplate them
slowly ; and then the silver will notstrip off.

(4) M. A. G. asks: Isthere any kind of lamp
in which I can burn kerosene oil, that will be safe
if left to burn ina shop all mght? A. Use a large
lamp of glass, having a proportionally small burn-
er, and good kerosene oil, and you will have no
difficulty.

(5) A. H. H. asks: 1. What is the principle
of the lightning arresters used on telegraph lines?
A. A metallic plate is connected to the line and
another to the earth, the two plates being separa-
ted by a thin insulating material. The principle
upon which the arrester works is that the tension
of the atmospheric electricity is so high that it will
leap across the insulating substance between the
two plates, and then pass off to the ground, while
the regular current will stick to the wire. 2. Can
you give your readers a table showing the eleotro-

of potash), 2:028 volts.
ash) single element, 1'015 volts.

(6) M. W. M. asks:

of a streng electro-magnet in one direction.

(7) N. A. B. asks: How many methods are
there of obtaining pure silver from silver coin,

A. Perhaps the best method for operations of this

dissolve your coinsin nitric acid, and add muriatic
until no further precipitate forms. Remove the
liquid by filtration and wash the precipitate seve-
ral times with hot water. Place the filtrate in a
flask with some small pieces of zinc, and cover
them with dilute sulphuricacid (1to 4). When the
zinc is completely dissolved, the metallic mlver
will be found in the bottom of the flask as a gray-
ish black mass. The color is due to the fact of the
silver being in a very finely divided condition. 1f
you desire to use the silverin the metallic form
(as an anode), all that is necessary is to melt it in a
small black lead crucible, with a small amount of
carbonate of soda.

(8) E.asks: What makes the wet end of a
towel darker in color than the dry end? A. Less
of thelizht is reflected fromthe wet towel, and
more transmitted.

(9) G. W. H. asks: Are thereany chemicals
that change color in coming in contact with mag-
netized steel or other magnetized substance? A.
We do not know of any.

(10) T. says: The accepted theory is that
our earth was once a molten, incandescent mass.
In support of this theory, among other phenome-
na, it is urged that the deeper the earth’s crust is
penetrated, vertically, the greater the degree of
heat is developed. Now why is it that the further
we penetrate the ocean, the less is the degree of
heat attained ? Will it be urged that the lower the
temperature of water, the greater is its gravity?
This is true down to 39°, but water at the bottom
of the ocean,at theextreme depths that have been
reached, shows a lower temperature than 39° Fah.
A. What is urged i8 no objection to the theory of
central heat, because the heat penetrates by con-
duction through the materials of the solid crust.
But in the waters of the ocean this could not take
place, owing to the free motion of its particles.

(11) E. E. M. asks: 1. Can an electro-mag-
net be constructed that will sustain a weight of
100 Ibs., with one cell of a powerful bichromate
battery? A Yes. 2. How far will it attract a
weightof 10 1bs. if it moved without friction? A.
The attraction decreases as the square of the dis-
tance.

(12) D. McK. says: I want to make a small
galvanic battery which, when I take hold of the
wire, will give a considerable shock? What is the
best method? A. You cannot get a considerable
shock from a small battery except by passing the
current through an induction coil. See p.362,
vol. 81.

(13) T. W. D. asks: 1. How is phosphide
of lime made? A. Phosphide of calcium, com-
monly known as phosphide of lime, is obtained by
the action of the vapour of phosphorus upon caus-
tic lime at a high temperature.

1. How i8 balloon gas made? A. Either puce hy-
drogen, made by acting upon zinc or iron scrap
with dilute sulphuric acid, or common illumina-
ting gas (ccal gas)is used for this purpose. 2. Will
the gas from & kerosene lamp do? A. No. 8. How
many squarefeet of gas will 1t take to raisea five
Ib. balloon? A. It will require about 140 cubic
feet of coal gas, or about one half that volume of
pure hydrogen.

How is gunpowder made? A. Saltpeter, sul-
phur, and charcoal are ground separately to pow=-
der, mixed, made into a paste with water, dried,
and reground.

(14) H. 8. asks: Would it improve the
illuminating qualities of coal oll to mix a portion
of sperm, lard, or other similar fixed oil withit?
A. No. Usea better kerosene. Itshould not be
volatile, and should have a high burning point.

(15) A. C. C. asks: Will you tell me what
to put on glass so that I can take a photograph di-
rectlyon it? A. The plate is first coated with an
even fllm of photographic collodion, and is then
placed in a bath of nitrate of silver for a short
time. It is then transferred to the camera, and
after exposure is washed, first with a solution of
sulphate of iron, and then with a solution of hy-
posulphite of soda. It may be mentioned that it
is utterly useless for one to attempt photography
who has not devoted some time to the practical
study of it. We would refer you to some work on
thesubject. If the backof the negative, obtained
by the method as above described, be blackened,
it will give to the plate, when looked at, the ap-
pearance of a positive picture.

(16) J. R. L.says: I want to make a prepa-
ration to use on black tobacco to prevent one lump
from sticking to the other, and at the same time
give the tobacco a good gloss. A. Try plumbago.

ble to add it to a mixture of oil and glycerin.
(17 C. G. D. says: I am manufacturing

gum arabic, and water.

edy.
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motive force of the principal forms of battery
now in use on telegraph lines? A. The electromo-
tive forces of the various batteries are as follows :
Daniells’, Minotti’s, Callaud’s, Gianty’s, and Hill’s,
1079 volts; Marie-Davy, 1524 volts; Léclanché,
1'48 volts. Faure's carbon battery, 1:765; Grove,
1'812 ; Bunsen, 1'964; electropoin fluid (bichromate
Grenet (chromate of pot-

How can I magnetize
a steel tack hammer? A. Draw it acrossthe face

and what are they? I wantthesilvertoplatewith.

character on a small scale is the following: First

Tinfoil cannntbe dissolved s» as to make it possi-

black writing ink from extract of logwood, bi-
chromate of posash, prussiate of potash, powdered
After the ink is first
bottled, there is a scum formed at the mouth of
the bottle ; but when this is removed there is no
more formed. What is the causeof this? A. Itis
probably due to impurities in the materials used.
Allow theink to stand some time before bottling.
Sulphate of quinine is sometimes used as a rem-
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(18) G. A. W, says: [ have read the follow-
ing directions for drawing an octagon in a given
square: Maike A C equal A B; then draw thesquare

CEF D, and line from D to E will be one side of
the octagon. Proceed in the same manner in the
other angles of the square A B FG. Is this a cor-
rect method? A. Yes.

(19) F. D. S. asks: Is there any chemical
which I can mix withlard oil so as to retard or
prevent oxidation when exposed tothe air? A.
No.

(20) P. 8. G. asks: Is there any kind of
coating suitable for umbrellas that will make the
alpaca or gingham tops waterproof? A. Try the
following : First sponge the cloth on both sides
with a solution of 1part sulphate of alumina in 10
parts water, then with a solution of soap, which
is prepared by boiling 1 part light colored resin
and one of crystallized carbonate of soda with 10
parts water, until the resin is dissolved. The resin
soap thusformed is to beseparated by the addition
of common salt. This soap is then dissolved to-
gether with 1 part soda soap, by boiling in 30 parts
water. After this last sponging, tinse in the rain.

(21) P. P. W, asks: How can I take the
printed heads off anaccount book, so as to beable
to write others in theirstead? A. We do notknow
of any method by which this can be accomplished.

(22) J. G. C. asks: Is there any simple
method by which an amateur in chemistry may
ascertain the strength of a given sample of native
black oxide of manganese? A. The commercial
value of black oxide of manganese depends upon
the proportion of chlorine whicha given weight
of it will liberate when it is heated with hydro-
chloric acid. This quantity of chlorine varies
much in different samples, and is dependent upon
the proportion of oxygen which the oxide of man-
ganese contains in excess of that which is neces-.
sary to its existenceas protoxide.

(23) J. E. C. asks: 1. Is therea liquid that
will erase ink marks from paper, and leave the
surface in a smooth state? A. Wash by means of
camel’s hair pencils, dipped alternately in solu-
tions of oyanide of potassium and oxalic acid. 2.
Is there any substance that will resist the ac-
tion of mucilage when dry, except hard and vul-
canized rubber? A. Yes. Most metals will do
this.

(24) 8. H D. says: Located near Titusville,
Pa., is an immense gas well, struck nearly 4 years
ago by parties who were drilling for oil. When
first struck, it was accompanied by a curious phe-
nomena. The gas was led away from the mouth
of the well by 4 pieces of tubing, and this tubing
was coated with ice from ¢ to 34 of aninch in
thickness. This was with an August sun beating
down on the pipes; small pieces of ice were also
thrown out of the well with considerable force.
Of course the pressure on the pipes must have
been verygreat withsuch an immense volume of
gas passing through them, and I should have
thought the friction would have caused heat in-
stead of the reverse. A. Itis a well known fact
that.when a gas is allowed to escape from where it
has been under pressure, it absorbs heat rapidly
from surrounding bodies, and that this chilling ef-
fect is proportional to the pressure from which the
gas is liberated.

(25) A. 8. asks: How can I restore the pol-
ish to a nickel-plated stove which has been discol-
ored by heat? A. Usechalk and chamois skin.
(26) C.A. B, asks: 1. What can I put in wa-
ter to soften it? T have used sal soda, but it will
color the clothes yellow. A. This may be accom-
plished either by boiling the water for sore time,
or by the addition of the proper quantity of clear
lime water. 2. What is used to bleach clothes in a
ghort time without injury ? A. In bleaching cot-
ton goods, the first operation consists in scouring
them in a slightly alkaline solution, or, what is bet-
ter, by exposure to steam. They are afterwards
put into a basket and rinsed in running water.
The immersion of cottonin an alkaline ley, how-
ever it may be rinsed, always leaves with it an
earthy deposit. Itis well known that cotton bears
the action of acids better than hemp or flax; that
time is even necessary before the actlon of them
can be prejudicial to it; and by taking advantage
of this valuable property in regard to bleaching,
means havebeen found to free it from the earthy
deposit by pressing down the cotton goods in a
very weak solution of sulphuric acid, and after-
wards removing the acid by washiug, lest too long
remaining in it should destroy the cotton. 3. Is
there any way of polishing shirts, collars, etc., be-
sides the ordinary irons? A. Puta bit of paraffin,
the size of a hazel nut, in each bowl of starch.

@7 D. A. D. asks: Can you give me the
method by which Berthelot was able to obtain al-
cohol by synthesis? A. By the formation of a so-
lution of olefiant gas in oil of vitriol. which dis-
solves about 120 times its bulk of the gas, then di-
luting the mixture and submitting it to distillation.
Small quantities of dilutealcohol are thus obtained
with facility. Tritylic aloohol has been optained
by acting on tritylene in a similar manner.
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(28) H. W.says: In your answer to A.C.R.
you say that,if the first flooris set high up from
the ground and is ventilated, the probabilities as
to health are in favor of the house with no cellar.
The fact is that a great many dwellings are built
on solid aad close foundations and without venti-
lation, and the real question is: Are they healthy ?
I think not. In Illinois, there were three settle-
ments within visiting distance of each other, alto-
gether containing about 30 families. One fall
every family of the three settlements (with one
exception) was sick with the prevailing fever of
theseason. The excepted household had an upper
floor to their house (a half story) which was used
for sleeping In by all the family, consisting of pa~-
rents, 3 children, and a workman, and they all es-
caped the fever. All the rest of the inhabitants
lived in one story houses, and of course slept and
kept all the stores on one floor. In a house with a
close solid foundation, we found that things would
moldif left standing for a few days. Preserves,
placed upon a top shelf, in a short time became
moldy; out when placed in the second story, they
all kept well. A barrel of flour was kept standing
on the floor; when abouttwo thirdsused,thesponge
failed to rise, and as a consequence we lost two
bakings of bread, it not being fit toeat. The bar-
rel and flour were then taken out of doors and
placed in the sun, so that the air could circulate
freely around and under it, and after standing
thus about 6 hours, it was replaced on the floor and
set on two strips of board one inch thick. By this
means the flour was wholly restored and rendered
good to thelast. I could cite many other instances.
A. All receptacles for foul air under or near a
dwelling should be very closely attended to, and
so opened as to be thoroughly ventilated, as the
instances cited by our correspondent very fully il-
lustrate.

(29) 8. V. C. asks: If a student learns tel-
egraphy on a Tom Thumb electric instrument,will
he be able to work an ordinary railroad office in-
strument correctly ? A. If a student learns to
read well by sound, he can operate in any office
where sound instruments are used.

(30) A. K. asks: Is the beech tree a nega-
tive or a positive pole, or is it a conductor of elec-
tricity? I lived for 25 years where one fourth of
the timber was beech, and never saw one that was
injured by lightning. A.The beech tree has no
polarity; but itis a good conductor when green
and full of sap.

(31) F. C. B. asks: How are those batteries
made in which lead is one of the elements, and
whatis the solution? A. Similar to the Callaud,
using sulphate of copper solution.

(82) C J.M.asks: 1. Can you give me di-
rections for making a constant battery for ring-
ing an electric bell occasionally on a circuit of 350
feet? A. Use any form of a sulphate of copper
battery. 2. What size of wire, and how much,
shall I use on the poles of-an electro-magnet, to
be operated with the above battery and circuit ?
A. Use 200 feet of No. 24 insulated copper wire.

(33) E. A. D. says: I wish to deposit copper
on a very frail non-metallic substance. 1 cannot
apply plumbago, nor use any composition in
which phosphorus occurs. The application to ren-
der the article a conductor must be in a liquid
state. Is there such an article? A. Have you
tried soaking your model in melted paraffin, and
then applying plumbago?

(34) A. F. B. asks: 1. What size of insula-
ted wire will give the best effect on an electromag-
net, with an iron core 34 of an inch in diameter?
A. It all depends upon what use you wish to put it
to. 2. Would an electromagnet made of one bar,
bent in the form of a U, be more powerful than
one made of two bars, and the ends connected by
an armature, other things being equal? A. No.

(35) J. E. M.says: 1. If I have two pairs
of magnets, and one pair, placed at a distance of
84 inch apart, will be drawn together, and the
other pair will be drawn together if placed 1inch
apart : If both pairs were placed an equal dis-
tance apart, say 3§ inch, would not the weaker
magnets be drawn together with as great rapidity
as the stronger? A. No. 2. If I were to place a
permanent steel magnet without a keeper inside
a hollow glass globe, and then exhaust the air
from the globe, would the attractive power of the
magnet remain exactly the same? A. Yes.

(86)J. W. McM. says: [ have an electro-
magnetic machine. The battery consists of two
zinc plates with a thin platinum plate between
them,and the platinum plate has been destroyed by
theacid. Would not a copper plate answer the

tery? A, Slightly. 8. How long will one of Grove'’s
cells last without being renewed? A. That de-
pends upon how much it is used. 4. What is about
the cost of a Rhumkorft’s coil and condenser ? A.
From $300 to $500. 5. Can I make one myself
without machivery to coil the wire on the core?
A. Possibly, but it requires a good deal of skill
and knowledge to make one, and you would prob-
ably find more economical to buy it.

(40) I. M. L. says: 1. [ have aline 650 feet
long of No.12 galvanized wire, with 3 relays of 55
ohms each on the line. How many Hill’s jars will
be needed? A.Three. 2. With a line of a given
length, with 3 relays of 55 ohms each, if I replace
the relays with 3 of 10C ohms each, will it require
moreor less battery ? A. Less.

(41) W. D. says: A fair trial of galvanized
ironforroofshas had very unsatisfactory results
in Canada. Under the contracting and expanding
influence of heat and cold, the cross joints open,
and leakage on the first thaw is the result. Even
the gutters on mansard roofs part at all the joints,
and have utterly failed for the purpose intended,
to the great annoyance of those who have either
recommended or used this material. One method
has been to solder and rivet the joints, the rivets
being about 84 or 1inch apart, but in spite of this
the seam opens visibly. What is the remedy? A.
In this vicinity, tin in small sheets 18 almost uni-
versally used for the purpose. The tin is clinched
and soldered in the usual way. The smaller the
sheets,the less the effect of the contraction and ex-
pansion on the joints. Galvanized iron is used for
cornices and other molded work.

(42) A. M. S. says: I have a large New-
foundland dog who has a constant disagreeable
smell. Can you tell me how to remove it? A.
‘Wash him with carbolic soap.

(43) C. W. H. says: Wehave acopper tank,
and anordinary brick and cement cistern for hold-
ing water. The water in the copper tank is much
softer than that in the cistern. The water in the
cistern probably takes up some of the lime from
the sides and bottom of the cistern. Can a cistern
be covered with silicate of soda or with paraffin,
and thus avoid the trouble? A. A coatof hydrau-
lic cement will be the best remedy for the diffi-
culty.

(44) H. F. N. asks: Is there any substitute
for oil for drilling cast steel and wrought iron?
A. Soapy water is sometimes used.

1. Isit an established fact that there should be
no oil used ir. the steam chest or cylinder of an en-
gine? A. No. 2. If grease ig needed, which is the
best, oil or tallow ? A. Tallow.

(45) C. T. asks: Would any mechanical
contrivance which supplied the power which kept
it in motion be deemed perpetual? A. Yes.

(46) F. W. J. asks: What will weld iron
and steel together without the aid of sand or
borax? A. Brush clean with a wire brush fre-
quently while heating, and when taken out to
weld.

(47) J. P. says: 1.1 havean engine of 3inch
es bore by 4 inches stroke,and I am thinking of ma-
king a boat, 25 feet long x4} or 56 feet beam, with
2 feet depth of hull. I propose to make a boiler
4 feet long by 22 inches diameter, with a 13inch
flue running the whole length. I set my grate in-
sidethe flueto runabout 16 inchesback. Shelland
tlue are of % inch, heads of 34 inch, charcoal iron.
What steam pressure can I carry? A. You can
carry 751bs. of steam. 2. At what speed (in still
water)can I run? A. Probably 6 or 8 miles per
hour. The other engines you describe may answer
foraboat 14 to 16 feet long. The inclination of
shaft and position of propeller depend greatly on
the design of the hull.

(48) W. H. 8. asks: 1. In making hydrogen"
from sulphuric acid and zinc, for an oxyhydrogen
light, will a plain bottle do for a vessel ? A. Yes.
2. What is the proportion of commercial acid to
water? A.About18'5 per cent water.

(49) B. J. says: Please state the diameter
of eccentric of engine described on p. 37, vol.32.
A. Five inches.

(50) W. W. D. asks: How large a boat could
Irun with side wheels3 feet in diameter, and an
engine of 8 inchesstroke by 4 inches bore, with 60
1bs. of steam? A. From 25 to 30 feetlong.

(51) W. F. H. asks: 1. How high can wa-
ter be raised in a cast iron pipe, a vacuum being
produced in top of pipe by the escape of steam, as
in an ordinary steam siphon? A. From 20 to 25
feet. 2. What length of time is required to raise

same purpose? If so, should it be thesame thick-
ness as the platinum one, or thicker? The acid is
dilute sulphuric. A. Copper will not answer; usea
thin plate of silver.

(37) J. E. L. says: I have a hot air furnace
which warms 16 rooms. It is setin brick double
walls, the inside wall being 16 inches from radia-

tor. I would like to sometimes draw the hot air
from the hall ; so T put a 10x14 register and a 9inch
tin pipe down to the bottom of the outside wall,
and a damper in the outdoor cold air box. I closed
the damper to see if it worked, but it did not;then
I closed the registers, but I left 3 openings, and
it will draw the air from the hall through one of
the hot air registers. A. It is necessary to keep a
free circulation of air between the rooms and hall;
the air will then descend through the lowest regis-
ter.

(83) C. W. E. asks: What substance is the
bestnon-conductor of magnetism? A.Wedonot
know of any.

(39) A. N. W. asks: 1. What is the most
lasting and cheapest battery that I can work an
alarm bell with, with No. 20 fine copper wire in a
circuit of about 100 feet? A. 8mee’s or Léclanché’s.
2. In using one of Grove’s cells, if I take out the
platinum plate and amalgamated zinc,will themix-

water to any given hight by such means, steam be-
DR a't " Yo3. pressure im ‘boler, and tne Dipe,
through which the water is to be raised, of 30 inch-
es diameter? A. Less than a minute, with plenty
of steam. 3. Isthis way of producing a vacuum
economical? A. Not very.

(52) J. M. says: 1. Iintend building a scow
90 feet long x 20 feet wide,with stern wheel. What
size of engine would you advise me to get? A.An
engine with cylinder 15x15 will do. 2. What size of
stern wheel will be necessary, the above men-
tioned scow drawing 4 feet when light,and renning
at 6 milesper hour? A.Oneoffrom8to10feet di-
ameter.

(53) C. D. P. asks: We wish to warm a
church, 40 feet by 70 feet by 18 feet high, with a
furnace in the basement. The smoke flue will
run nearly horizontally for about 20 feet from the
furnace, where it enters the perpendicular flue.
What should be the dimensions of the horizontal
smoke pipe and of the chimney? A. The smoke
pipe may be 10 inches in diameter,and the chimney
flue 12 by 12 inches,

(54) J. W. W, asks: To what depth can a
diver descend inthe Atlantic Ocean, using a div-
ingbell? A. We could not fix the limit. ' It would
depend on the weight of the bells and the capaci-

ture of the two acids impair the strength of bat

v of the compressing pumps.

(55) J. J. H. asks: 1. By what standard are
shot guns gaged? A.

No. of gage. Diam. of
box in inches.

0-98
oo 00924
... 089

. 084+
0-80+
... 079
... 0784
... 054
.. 013

. 0T+
0704
068+
. 067+
066

Diam. of

No. of gage.
Ll box in inches.

2. By what standard are shot numbered? A.
No. Diameter No. Diameter No. Diameter
ininches. ininches. in inches.
)V RR6a000 005 BB........ 018
10 BREoee0 006 BBBD........ 019
10........ 007 T........ 029
' Bocoo000 008 U § S Reaa0a 0-21
{Bootaooo 009 ) J56000000 022
16 000000 0-16 FPF........ 0-23
(56000000 011

3. How are the qualities of gunpowder numbered ?
A. Each maker has his own standard. The United
States standard is as follows: Musket, grains be-
tween 0°03 and 0'06 inches. Mortar,grains between
0'06 and 010 inches. Cannon, graina between 025
and 035 inches, Mammoth, grains between 0-60
and 0°90 inches,

(56) F. H. F. asks: Please give me a rule
describing a heart cam that will give a perfectly
uniform motion and at the same time be easily
driven? A. Divide the length of stroke, A B, into
any number of equal parts, and describe circles
through the points of division, from C, the center

on which the cam turns. Divide the outer circle
igto twice as many equal parts as A B was divided
into, and draw radii from the points of division.
The points in which these radii cut the correspon-
ding circles are points of the cam.

(57) A, L. F. asks: How many horse power
will an engineof 18 inches cylinder by 3 feet stroke
at 60 turns a minute,with steam cut-off at 34 stroke,
and pressure at 60 lbs. per squace inch, give? A.
This question can only be answered deflnitely by
experiment. All we could do from the data sent
would be to guess at the mean effective pressure.
You can do this if you like, thus: Product of mean
effective pressure in pounds per square inchXarea
of piston in square inchesXspeed of piston in feet
per minute+ 33,000 will give the horse power.

(68) J. H. K. asks: How can I find the log-
arithm of a number, say 25, without using a book
of tables? A. Theformulais as follows: Let a=

1
-868589X { ———
0 ><12«1—1
1 \ 1 + 1

| + ete. In
+3><(2a—1)= "5%(2a—1)8 7x(2a—1)7'|' }
the particular case mentioned, log. 25=0868589X

(13 (5 2 Y (2 o |

You can work this out if you feel inclined; but
we imagine that you will not care to use this for-
mula for finding the logarithms of many numbers.

(59) A. L. K says: 1. There is a sawmill
with two engines and two sets of boilers, each set
having an iron smoke stack 65 feet high x 56 inches
diameter. One set of boilers have two flues in each,
the other set are plain cylinders. All burn saw-
dust. The latter have good draft, but the other,
in heavy weather, will not keep up steam well.
The question is whether, if one of the exhaust
pipes (7 inchesin diameter) is inserted in the flue
boiler stack, the draft will be i mproved. A. It is
very probable that the change will improve the
draft. 2. If so, at what distance from bottom
should the exhaust enter the stack? A. Insertthe
pipeso that it discharges a little above the top of
the boilers.

(60) F.J. asks: 1. What is the best size,
form, and material for a boiler for an engine with
cyhinder 84 inch diameter by 1} inches stroke? A.
Make it of copper, upright, with a flue in the cen-
ter. 2. What is the best manner of heating? A.
Usecharcoal for fuel.

(61) J. P. aske: Will it require more power
todrive a paddle boat, of two hulls, like the Casta-
lia, than one large hull of the same draft and
beam? A. It will take more power for the double
hull.

(62) J. M. asks: 1. About what length,
when folded up, would Peaucellier’s parallel mo-
tion have to be to describe an arc of a circle of 5
feet radius? A. Between 7 and 8 feet long. 2. In
what work are quarter twist bells illustrated? A.
In Rankine’s ¢ Machinery and Millwork.” 3. Are
Rankine’s works of any use to any one except
those who understand algebra? A. In ‘“Rules and

a
any number. Then log. (E-—l)

Tables ” scarcely any of the rules are expressed
algebraically.
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(68) O. P. says: Two pipes, the shells of
which are of equal thickness, the diameter of one
being one foot, the other one hundred feet, the
pipes being filled from the top by forcing water
in : which will burst first, and at what hight? A.
If the material in the pipes is of equal strength
throughout, the largest pipe will burst first, as the
strength of a pipe to resist rupture varies inverse-
ly as the diameter; and it will burst at the bot~
tom, as the pressure is greatest there.

(64) C. P. W. asks: Having had a contro-
versy about balanced slide valves, I write for your
opinion. If we place one valve, as usually used,
overthe ports of an engine, and make an exact
duplicate and attach it to the other, the two
valves being back to back, so that one will make
a steam joint on the cover of the steam chest
while the other makes a similar Joint over the
ports, will we have a balanced port? A. We think
not, if you mean a perfectly balanced one.

(65) E. M. says: I have an engine with a
236x5 inches cylinder, capable of running from 400
to 500 revolutions per minute. What should be
the diameter and pitch of screw, and the length
and width of a boat, for such an engine, and how
much water ought she to draw? A. You can make
the boat from 15 to 18 feet long, 5 to 5§ feet beam.
Propeller, 22 inches diameter, with 2}¢ feet pitch.
Boiler, 2 feet dinmeter, 3 feet high.

(66) W. 8. asks: Can water be injected in
toaboiler above the water line? A. Yes. 2. And
what is the lowest pressure by which an injector
may be worked? A. This will depend upon the
construction of the injector, several forms being
in use.

(67)H. W. 8. agks: 1. I am about to putina
turbine water wheel, using 75 inches waterin a
circular sawmill, under 16 feet head; the wheel will
be 40 feet from the dam, and the water eonducted
to the wheel through a round tube of8 feet internal
diameter, the tube sloping down to the wheel. In
closing the gate of the wheel suddenly, will the
momentum or shock, caused by the sudden stop-
page of theflow of water, strain or injure the
tube, and will a safety valve be necessary near the
wheel? A.In closing the gate with moderate
speed, no safety valve will be necessary ; but when
the closure takes place instantaneously, you can
provide a stand pipe, three or four feet high, con-
taining air, which will act as a cushion. 2. Would
the 3 feet diameter tube be large enough for a
wheel using 75 inches water,under 16 feet head? A.
Yes. 3. Would friction gear answer well to run an
edging saw for edging stuff from 1to 4 inches
thick? A. Yes. 4. My neighbor has a turbine
wheel 4 feet in diameter, venting 200 inches of
water, under 17 feet head, taking the water through
an incline tube of 3 feet internal ¢ iameter and200
feet long; the wheel under this head is rated by
the builder at 70horse power, but with the gate
wide open it will not run one run of stones. What
i3 the matter with it? A. The wheel may be
choked, or some of the parts jammed.

(68) F.W. asks: I am about to put up a
greenhouse; and in constructing the sides and
ends I propose to place, on the outside of the posts
and studding, one inch plank, to this put ona
sheeting of tar paper, and on this ordinary floor-
ing. Will this answer the same purpose, in every
respect, as putting the inch boards on the inside
of the posts, the flooring on the outside, and fill in
the space, of say 4 inches, with sawdust? A. The
sawdust filling is likely to be the warmer of the
two.

(69) L. R. B. asks: What power does the
engine whose pitman is below the center of the
axles exert on a locomotive? I claim that the
cngine whose piston is moving ahead and whose
crank wrist is above the center of axles is the
only one which is doing any service. A. The ef-
fect is the same, whether the crank is above or be-
low the center.

(70) E. R. M. asks: 1. How can I make a
batterythat will last a good while without needing
renewing, and be always ready for use? A. The
Minotti is one of the best forms of battery for this
purpose. 2. Of the ordinaryliquid batteries,which
is the most powerful? A. The Grove or Bunsen is
the strongest.

(71) C. L. T. asks: How are letters placed
on glass in street advertising by thecalcium light ?
A. The plain letterings are painted or written, and
the more elaborate ones are photographed, on the
glass.

(72) T. A. P. asks: How can I construct a
small and cheap camera obscura for sketching ob-
Jjects at short distances? I have a ecommon two
inch burning lens, and a plane reflector,4 by 6 inch-
es. Will these answer? A. These will answer the
gurparevery well. Take 4 emall clare hax painted
black on the inside, in an aperture in the top of
which place your lens,and over this your reflector
at an angle of 45°.

What is the best recipe for green ink? A. Di-
gest 1 part of gamboge with from 7 to 10 parts of
blue Ink.

(73) J. E. B. asks: Where oils, reduced or
cut with alcohol, are added to plain sirup, how
can I prevent the mixture from becoming cloudy ?
A. The sirup does not dissolve freely in your oil
and alcohol, and the remedy is not to add them.

(74) G. B. A. asks: What is the best prepa
ration for rendering cotton fireproof? A. A solu-
tion of tungstate of soda is highly recommended.

(75) D. B. B. says, M reply to J. G. R., who
asks how to construct a cheap oxyhydrogen blow
pipe: Take a round piece of wood about 4 inches
long and 1inch thick, and two brass tubesabout 6
inches long; to an end of each of the tubes attach,
a gun nipple. Bore holes in the wood obliquely,
and of such a diameter that the brass tubes, when
inserted, do not move easily. Bring the gun nip~
ples to about three eighths of aninch apart. The
bore of the gun nipple of thehvdrogen tube musy
be the larger, so as to allow twice as much gas as
comes from the oxygen tube to escape.
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(76) A. W. L. says, in reply to W. 8., who | the best hydraulio elevators? Who makes a rella- Glove, Clute and Durfee (r)........ vesrennes .. 6,852 Valve, reversing and cut-off, J. C. H. Stut. .« 161,463
asks how to kill or drive off fleas and sand flies : | ble rain gage? Who makesan effective caloric en- g“‘i'; ‘;’nl;‘ghé LR :;::l’:g“zk)y . 16;v:;f za:l‘l’el Bll:dle‘t V. 11’0511“%!10;.-1-‘ ----- e e .. 161,483
Let him procure crude p:troleum, just as it comes | gine? W 1s milk-cond, v | Bralndryer, 1. S. r). . 8 ehicle bolster plate, ewls.............. ... 161,344

P P 3 gine Bo sells milk-condensing apparatusi Gr:ia. hul ing, Wallace and Hyde.. . 161,367 Vessels, spindle-shaped. W. L. & T. Winans..... 161:3'12

out of the wells, and apply it to those parts of the
body which are exposed to the attacks; and he
will not be much troubled by them, if he is even
80 much as molested. On Lake Superior, mosqui-
toes and sand flies (the latter so diminutive that
they are scarcely visible) will not bite us when we
have black oi), as it is termed, on our handsand
faces; and it is a never failing remedy for the ex-
termination (after one or two applications) of bugs
from household furniture. Of course when used
on the person the odor is not very pleasant; butin
furniture it is not noticed after a few days have
Ppassed.

(77) D. R. K. says: H 8. C. asks how much
fuel i8 required to melt 1 tun of iron. You an-
swer : **Probably 2 or 2)4 times the iron.” We
bave an ordinary cupola, and we can melt 2 tuns
iron with 800 1bs. Lehigh coal.

(78) M. W. M. says, in reply to H. B, who
asks : Does the hair grow after death? Steele's

All such personal inquiries are printed. as will be
observed, 1n tne corumn of **Business and Pes-
sonal,” which is specially set apart for that pur-
pose, subject to thecharge menuoned at the bead
of that column. Almost any desired informaton
can in this way be expeditiously obtauned.

[OFFICIAL.]

INDEX OF INVENTIONS

FOR WHIOH
Letters Patent of the United States were
Granted in the Week ending

March 30, 1875,

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

“ Physiology *’ says that the hair is said to grow
after death., This is due to the fact that, by the
shrinking of ths skin,the part below the surface is
caused to project, which is especially noticeable in
the beard.

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

C.D. H.—It is an impure quartz sand.—L. J. 8.—
It is similar in composition and properties to full-
er'searth. Your clay was probably not of the
same character as ordinary clay, which is a hy-
drated silica of alumina containing some oxide of
iron. Other substances were most likely present.
Lime could be mixed with clay so as to be imper-
vious. Butthe hydraulic lime will only be of good
quality when the lime and clay are mixed in
proper proportions and calcined at a proper tem-
perature. The wetsoil you mention became pul-
verized owing to the loss of water on drying,which
istaken up aga‘n on wetting, the cohesion of the
substance being at the same time destroyed.—G.D.
M.—It is partly decomposed muscovite, a variety
of mica.—F. McC —As to your specimen of cheese
and the poisoning resulting therefrom, similar
cases have been brought to our notice where per-
eons have become sick after eating cheese, and
pieces of cheese in character similar to that for-
warded have been examined without yieldiog
traces of ordinary poisonous bodies. It would fa-
cilitate an explanation of the unwholesome char-
acter of such cheeses if it were known whether
the milk was of proper kind, or whether there
was anything unusual in the process of cheese ma-
king. In some cases persons have been poisoned
by drinking milk from a cow which had eaten
plants capable of yielding poisonous principles,the
animal itself being unaffected.—W. J. L.—No. 1
contained oxide of iron, alumina, and silica, wita
a small amount of carbonate of lime. Also lime,
potash, and soda salts. The solubility of these salts
imparts a saline taste to the powder. No. 2 differs
from No.1in the absence of lime and alumina,
and contains a trace of oxide of iron. Ithas a
considerable amount of soda and potash salts, and
also baryta. They exist partly in combination with
sulphuric acid, as sulphates.

J. E. M. asks: What do cake bakers put in
their icing to make it hold the shape?—J. S. B.
asks; Is there a good recipe for the curo of chick-
en cholera?—J. A. Jr. asks: How do the Eoglish
prepare and finish bone, producing a beautifully
smooth surface?—J. R. 8. asks: Can blindness in a
horse, caused by baving blind teeth, be cured ?—H.
E. W. asks: Is lime a year old asgood for tanning
as that made three months ago ?—S. D. P. Jr. says:
I have a new carriage from which mud has taken
off the varnish in places. Can I restore the work
to its original appearance without rubbing down
and revarnishing ?

COMMUNICATIONS RECEIVED.

The Editor of the BQIENTIFIC AMERICAN ac-
knowledges, with much pleasure, the receipt of or-
iginal papers and contributions upon the following
subjects:

On the Earth and the Moon. By M. D. H.

On Botanical Classification. By J. W,

On Kaolin in America. By ¥. L. J.

On Frozen Water Pipes. By H. 8. C. & Co., and
by T. G. B.

On the Age of the World. By D.C.T.

On the Sun's Orbit and Rate of Motion.
J.H.G.

On the Flight of Birds.
F.G.F.

On a Sunset in Florida. By T. A.

Also enquiries and answers from the following .
F. A. L. Jr.—J.N. Q.—0. A. F.—8. T. W.—F.C.—
G.A.B.—N.D.—8.P. W.—L. V. K.—E. C. T.—J. H.
—C. W.—E.A.M.—G. W.M.—H.F.J.—P.8.—A. V.
R.S.R.—C.8.P.—E.P.L.—M. B.—S. A. H.—C.F.H.

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 de-
olines them. The address of the writer should al-
ways be g1ven.

Enquiries relating to pagents, or to the patenta-
blity of inventions, ents, etc., will not be
published here. All such questions, when initials
only are given, are thrown into the waste basket, as
it would il half of our paper to print them all;
but we generally take pleasure in answering briefly
by mall, if the writer’s address is given.

Hundreds of enquiries analogous to the following
are sent: ‘ Whose feed water heater is the best ?
‘Who makes transparent rubber, for toy balloons,
etc.? Who sells talking machines? Whose is the
best method of shorthand writing? Who makes

By

By R. O. D, and by

Afr-cooling apparatus, F. A. Hyatt................ 161,518
Alarm register, fire, Phelps and Edmonds........ 161,544
Auger, earth, D. J. Arnold 161,374
Awl for shoemakers, 8. A. Smith ... 161,562
Bag holder, D. and C. Garver .. . 161,501
Bag holder, M. Olson. . 161,48
Bale tie, J. H. Hardman.. . 161,40¢
Bale tie, H. B. Jones.. . 161,41€
Bath tub, A. C. Brownell ...... .. 161,824
Bed bottom, O. F. A. Faulkner... 161,33
Bed lounge, C. Astalfy.........cc. .. 161,819
Bed rafls to posts, fastening, L. Guienot... . 161,507
Bed, ventilating, E. L. Roberts.. 161,551

Bee hive, G. H. Mobley......... 161,428
Beer,medicated, R. W. Tavener... ... 161,574
Bell pull fastening, etc., J. Schade................ 161,358

Belt coupling, J. Hare
Bill file, T. Hutchinson
Blasting priming, ¢lectric, G. M. Mowbray..
Blower, rotary, J. McCloskey....
Bofler, water heater, J. R. Lamb..
Boller, seetional steam, H. Whittingham.. 161,582
Boller tube cleaner, C. Schmandt............ .. .. 161,538
Bonds, etc., machine for numbering, Bodel e¢ al. 161,47
Boot and glove buttoner, G. Stackpole..... ... 161,518
Boot heels, constructing, E. N. Higley. 161,511
Boot-cording material, A. P. Nash........... ... 161,434
Boots, inserting fastenings in, G. V. Sheflleld.... 161,44
Bottle, mustard, A. A. Plastridge 161,351
Breeching attach t, T. 8. H . 161,408
Brick machine, W. 8. Wallace. 161,580
Burner, lamp and gas, T. V. Keam. 161,517
Burner, gas, J. W. Lyon.. . 161,531
Burner. gas generating, R. F. Clayton. 161,321
Burner, vapor, 8. 8. Gray.... 161,836
Butter print, R. 8. Willlams.. 161,464
Candle holder, H. Smith.. 161,860
Canc juice, bleaching, J. M Lescale 161,527
Car body, street, J. Stephenson........ 161,570
Car brake, H. F., J. M.,and W. B. Rice......... 161,549
Car brake, E. Stewart
Car coupling, C. C. Garrett
Car door, freight, McCarty and Glenn..
Car platform, street, J. Stephenson..
Carspring, B. A. Clooney..... coecssecnnn

Cars, street, J. Stephenson... 161,665, 161,666, 161,567
Car signal device, J. Stephenson . 161,568
Carriage, hose. T. MocCabe....
Carriage, fifth wheel, R. W. McClelland...
Carriage prop nut and rivet, G. A. Keene..
Cartridge shell, N. C. Hunting..........
Cartridge shells, feeding. A. C. Carey..
Carts, trough for coal, W. P. Patton.

. 161,508
161,415
. 161,482
161,349
161,522

hatt

. 161,518
. 161,514
. 161,882
. 161,548

Churn, P. La Tourrette................ . . 161,525
Cistern supply regulator, T. Van Knnnel ... 161,457
Clothes dryer, M. C. Griffeth.... .. . 161,406

... 161,554
.o 161,483
.. 161,570

Clothes frame, C. T..Rowe .. .
Coal hod, J. H. Murphy..
Coal bod, C. F. Thomas..
Cleck, self-closing, W. Knaust ...
Coke and gas making,J. T. B. Bennett....
Cencentrator, J. Vincent, Sr
Corn dropper, 1. G. Vall....
Cradle, automatic, W. Kindermann..
Cultivator, F. W. Tolley.............
Cup. scasoning, J. Coulthard..
Cupboard and sink, combined, H Cull
Curtain fixture, Buckley and Sawyer
Curtain fixture, O. Ellsworth
Curtain fixture, H. L. Hall...
Cutter head F. Scawamb....
Dental p.ugger. R. B. Donaldson
Digger, potato, H. W. King...
Door check, D. Gundelfinger
Draw head, J. H. Gartside.....
Drilling rails, device for, J. H. Lakey...
Dryer, lumber,J. J. Curran veee 161,49)
Elevators, coal and other, Winslow & Goldsmith 161,584
Engine, air and gas, J. Taggart ... .. 161,454
Engine, reciprocating, R. Creuzbaur . 161,486
Engine, hydraulic, F. Rochow.. . 161,441
Engine cut-off, D. H. Smith .. . 161,451
Engines, etc., piston for, Felbinger and Koch.... 161,400
Envelope, shirt, J. Gilbert . 161,508
Equalizer, draft, W. H. Brown . 161,476

. 161,484
vev. 161,839
... 161,41
... 161,496
... 161,407
. 161,447
... 161,398
. 161,520

Evaporating apparatus, F. Randon.. . 161,858
Excavator, M. E. Lasher......... . 161,524
Faucet, beer, Miller and Powell. . 161,427
Feed cutter, J. A. Schwerdt..... .. 161,448
Fenders, etc , feet for, F. S. Bissell. .. 161,470
File wrapper, Grinsted and Da'ling....... . 161,506

Finger ring box cushion, B. L. Dennison.
Fire arm, breech-ioading, W. M. Scott....
Fire arm, magazine, R. 8. Chaftee.......

Firearms, lock for,J. H. Lester.
Fire box door ring, G. F. Chalender.
Fire extinguisher, chemical, A. Gray..
Fire extinguishing apparatus, J. H. Connelly
Floorand ceilings, fire-proof, L. T. Scofield 161
Flowers, artificial, 8. Orth..........cceevivenennnns
Forge blower, L. H. Watson...........cccveeeeee .
Fork, horse hay, E. V. R. Gardner. .

Fraeture splint, Brown and Davis
Fruit gatherer, N. Lash...
Fulling mill, R. Eickemeyer (r)...
Furnace forsteam generators, H. M. 8mith..
Furnace, hot air, W. McFarland...........
Furnace of bakers’ ovens, Crumbie and Donald.. 161,489
Furnace, pipe welding, J. Fieldhouse.... 161,401
Fuse primings, electric, G. M. Mowbray. 161,840, 161,341
Gas retort, W. Harkness.. . .o 161,410
Gasretort, W. F. Weible.. .. 161,869

. 161,498
. 161,559

Gratn scourer, T. Wallace....
Grate bar, A. W. Cram...
Grate bar, R. C. Graves (r)
Harness snap, L. Humbert...
Harvester, J. H. Elward (r)
Harvesters, J. H. Elward .

Harvester. Buxton and Howe (r)
Harvester, S. S. Loudenslager

. 161,368
. 161,435
. 683
. 161,888
6,859
, 161 396
6,351

dorseshoe nafls. making, A. D. Bingham..

Hose, drying and stretching, A. C. Carey.. . 161,383

tose joint, E. Dayton.. 161,792
Hose, making hydraulic, J. A. Wlley ... 161,463
[ce macLine, W. H. H. Bowers...... . 161,474

[ron, manufacture of,J. F. Bennett
Jack, thill coupling, J. H. Combs.
Kiln,peat, W. E. Wright .
Lamp, B. B. Schneider (r;..
Lamp chimney attachment, H. Johnson
Lathe centering device, H. B. Carpenter.
Letterbox alarm, J. Harrison
Lever, mowing machine, A. B. Conde.
Lightning rods. mnaking, W. B. Munn..
Lock, combination, W. Baldwin...
Lock for doors, etc., H. Winn.....
Loom for weaving hair cloth, J. Paradis.
Loom let-off, Rose, Cartwright and Rose.

... 161,820
... 161,887
. 161,466

. 161,871
. 161,487
. 161,443

Loom shuttle, R. W. Porter... ... . e . 161,545
Lubricating compounds, I. G. Betts ..161,468, 161,469
Lubricating compound, J. J. Koch........cc.... 161,521
Maitches, machine for boxing, F. Mansfield.... 161,532
Meat cutter, J. P. Harrs..............c00 161,510

161,414
161,3:5
. 161,822
. 161,538
. 161 378
. 161,462
. 161,562
. 161,579
... 161,456

. 161,380
. 161,499
. 161.495
. 161,408
. 161,150

Mfllstones, emery rubbers for, E. €. Hinzey.
Mining powder, R. Cahuc

Mowing machine, W. W. Briglin...
Mowing machine, H. C. and D. C. Markhnm
Neck tie fastening, E. Berliner..
Nut lock, 0. T. Welch.... .......
Obstetrical supporter, W, E. Stainback......
Ordnance projectile, rified, W. H. Van Gieson
Ore crusher, D. Trumbull, Jr..

Oven, annealing, R. Boyer......
Painting and banner, G. Frohe...
Pantaloons shaper, R. M. Eastman.
Paper bosom, £. P. Furlong......... ee
Pavement, composition, J. P. Rlcnnrdaon

Pen handle and lead pencil, H. C. Benson......... 161,46%
Piano stool, Diiring & Leck.. .. . . 161,394
Pfle driver, explosive, J. M. Allen. . 161,878

Pin and clamp, shawl, G. & F. Hartje..
Pipe fittings, tapping, J. Kacerovsky
Pitcher, glass sirup, L. Wagner.
Plane, bench, W. Johnstone......
Planing machine, wood, J. Roes
Planter, seed, Post & Calbert...

161,418
161,340
161,364
. 161,516
. 161,444
. 161,488

Plow, ditching, A. L. Harned.. ... 161,509
Plow, sulky, E. Robertson....... ... 161,440
Press, cider, D. F'. Emry .......... . 161,397

. 161,5%9

Press, sorew, W. H. H. Minge... .
Printing press, plate, J. W{80on .......cccccuvee... 161,870

Propeller speed regulator. E. F. Bean ...... eveee 161,876
Protractor, A. H. Dodd (r).......... 6,355
Pruning implement, C. B. Cannon. 161,381
Pump,Curtis & Russell (r).. . 6,857
Pump box, W. A. Spooner........... ...... . 161,568

Putty, manufacture of, G. W. Hatfield (r)
Pyrometer, B. Crawford.
Quilter and corder, gage, G. Vlncent
Rallroad pinchbar, C. Ragan.......
Rafroad rafl chair, J. Raddin......
Rallroad signal, R. L. Kilpatrick ....
Rairoad signal, electric, Siemens ¢t al

Rake, horse hay, D. P. Sharp... ....ceveveeeeeeses. 161,858
Range, portable, G. W. Walker.......ccccceeeeee... 161,365
Register, adjustable ventilating, G. W. Regers... 161,442

Regulator, feed, J. M. Ross......... teeiecencnnenns
Rocker, child’s, B. E. Merembeck....... . ....... 161,537
Roller, fleld, A. Hilts..........
Roof, metallic, T. M. Losfe.......
Roofing tile, S. Mill8......cccoveiiniiinnnns
Salt brine, concentrating, W. Harrison
Sash weight, E. J. Sprague .

Saw gummer, D. Sattler.
Saw, jig, G. 5. Willlams.
Saw mill, D. C. Prescott..
Sawingmachine, scroll, G. s Yonng

Scale beam, T. Tebow............ ,515, 161,576
Screw, wood, A, Cummings....c.cceeveenreennnnns . 161,390
Screw, wood, Litchfield and Boeklen...... 161 528, 161,529

Screws of rolls, operating, J. 8. Worth. . 161,465
Seal, metallic, E. J. Brooks ... 161,475
Sewing machine, H. A. Blanchard.........161,471, 161,472
Sewing machine, J. H. Burr...... 161,478
Sewing machine, L. Chevallier . 161,482
Sewing machine, O. Farrar.. . 161,899
Sewing machine attachment, D M. Mello . 161,586
Sewing machine button hole, J. Mcuoskey . 161,584
Sewing machine feet guide, G. Vincent... . 161,459
Sheet metal die, N. C. Stiles.... . 161,52
Shoe, C. Perley (r) 6,354
Shoe soles, drying, A. F. Smith (r).. 6,362
Shoes, exhibiting, R. T. Leaverton. . . 161,526
Shoemakers,awlfor, 8. A. Smith.. . 161,562
Shovel, T. J. Blake.... . 161,321
Shutter and blind tastenlng, C. H Cralg veeess. 161,829

Shutter fastener, C. Russell...... [P [P 161,556
oeo 161,487
... 161,488
. 161,859

Shuttle box hanism, G. Cromp
Shuttle mechanism, G. Crompton.......c.cceeuese
Slicer and corer, apple, Siler & Brooks...........
Spinning ring die, Forehand & Wadsworth..

Stamp, hand, J. 8igwalt. Jr............... [T 161,450
Steel, manufacture of, J. Eyquem........ creeene. 161,808
Stereotype block register, A. J. O'Shea.. .+ 161,642
Stove, E. 8mith (r)......... 6,363
Stove, magazine, E. Bussey...... 161,479

Stump extractor, W. H. Fulton...........ceus ot
Sugar, manufacturing oard, F. O. Mathiessen..

Table, convertible, F. A. Gilbert..
Table, folding extension, A. W. Fny..
Table implement. O. W. Taft.... .

. 161,500
. 161,424
.. 161,502
.. 161,497

. 161,678

Thill coupling, A. W. Forwood. . 161,402
Thill coupling, J. Walker......... . veeeeeess. 161,866
Thread, twine, etc., making, Sutherland et a!.... 161,458
Tile molding machine, C. Diebold.. ceeeeeenns 161,391
Tippet and muff, combined, J. Engel. . 161,882

Tobacco machine, lump, D. W. De Forest.. . 161,331

Towel rack, folding, J. T. Sherwin....

Toy block,C. M. Crandall (r)...... 6,356
Toy pistol, T. Case........ .. 161,826
Trap, iy, H. B. Earing.... . eees 161,41
Trap, ly, D. E. Roe ...... cee. 161,854

Trimming, J. T. Ross... .. 161,552

. 161,580 ;

Harvester rake, J, P. Monnett..................... 161,540
Horse collar and hame, Schneider and Meek. . 161,446
Horses, breaking, J. Z. Walling.......oc.. vvvvann 161,461
Hcrseshoe fastening. McVeen and Price. 161,427

Gate, farm, 8. R. Holt..
Generator, steam, 8. R.

Generators, fusible plug for steam, J. F. Mahoney 161,420

.. 161,387

Truck, hand, H. Parker.
Truss, J. L. Rowe.........

athewson

© 1875 SCIENTIFIC AMERICAN, INC

.. 161,438
veve 161,655

. 161,346
.. 161,847
.. 161,328
. 161,518
. 161,429
. 161,421

‘Wagon, R. W. MeClelland
‘Wagon standard, R. W. McClelland.. .
‘Washing and wringing machine, J. H. Cook
Watch, J. R. HOPKIDS......ocvurerenenes
Watch closing and indicating, D. Moore.
‘Watch key, H. Lohmeyer.

’ Well, filter, W. P, Powers.... .. . . 161,546
‘Well points, drive, D. A, Danforth.... . ........ 161,491
Wheel molds, forming gear, J. Clayton.... ... 161,885
Whip socket, J, M. Underwood........ . 161,578
Windmill, J. M. Armour ... 161,818
Window sash, W. Kreitzer .. 161,812
‘Window screen, L. D. Lockwood.......... . 161,419

EXTENSIONS GRANTED
81,443.—FELLY MacHINE.—C. H. Denison.

; 81,525.—MAKING HOEBLANKS.—N.Brand (Two patents.)

81,583.—WEIGHING APPARATUS.—A. B, Davis,

31,584.—ScaLE BEaAMS.—A. B. Davis.

81,546.—POLISHING BARS, ETC.—B. Lauth.

81,666.—DRYING FRUITS, ETC,—M. P. Smith.

81,5i8.—PAPER, ETC., FOLDING MACRINE.—W. H. Mil-
liken.

81,578.—PAPER FOLDING AND PRINTING MACHINE.—W.
H. Milliken e¢ al.

81,579.—CoRN PLANTER.—F. B. Preston.

DISCLAIMER FILED.
81,578.—PAPER FOLDING MACHINE.—W. H. Milliken et al.
DESIGNS PATENTED.

8,229 and 8,230.—MONUMENT.—A. Lingemann, Port Hu-

ron, Mich.
8,281.—STOOL PEDESTAL.—A. Merriam et al., West Meri~
den, Conn.
8,232, —PITCHERS.—T. B. Atterbury, Pittsburgh, Pa.
8,233 to 8,236.—CARPETS.—R. R. Campbel), Lowell, Mass.
8,237 t0 8,239.—CARPETs.—E. Guiraud, New York city.
8,240 to 8,244 —TYPE.—C. E. Hejer, Boston, Mass.
8,245.—TyPe.—P. A, Jordan, Philadelphia, Pa.
8,216 and 8,247.—O1L CLoTHS.—H.Ragy,Philadelphia,Pa,
8,248.—CARPET8.—C. S. Lilley, Lowell, Mass.
8,249 ana 8,250.—CARPuT8.—D. McNair, Lowell, Mass.
8,.51.—TEA CaDDIES.—W. T. Sberer, Chicago, Ill.
8,252, —CARPETS.—C. W. Swapp, Lowell,Mass,
8,253.—CARPETS.—T. J. Stearns, Boston, Mass.
8,254.—TOWEL RACK.—C. Ten Eyck, White House Sta-
tion, N. J.
8,255 and 8,256.—~RUBBER BooTs, ETC.—A. R. Trotter,
Providence, R. I.

TRADE MARKS REGISTERED.
2,819.—WasHING POWDER.—O. Corbett, Chicago, Ill.
2,8200.—Loox TeMpPLE.—Dutcher Temple Co., Hope-

dale, Mass.
2,321.—ToBACCO.—A. Gillender & Co.. New York city.
2,322.—C1raaRrs.—8. Jacoby & Co., New York city.
2,328, —HEATERS, ETC.—D. Mershon's Bons, Phila., Pa.
2,84.—8SHEEP DIP.—Redington & Co., San Francisco.
2,8:5.—FLOUR.—A. A. Tayler, Loudonville, Ohfo.
2,326.—BITTERS.—P. D. Van Ingin, Brooklyn,N. Y.
2,827.—HoSE, ETO.—Wannalanset M’f’g Co., Boston,Ms,
2,328.—MEDICINE.—J. C. Ayer & Co., Lowell, Mass.
2,829.—BILK FABRICS.—P. A. Dally & Co., N. Y. city.
2,330.—COFFEES, ETO —J. M. Earle, New York eity.
2,381.—BooTs, ETO.—Graff & Co., Philadelphia, Pa.
2,382.—CoTTON PRINTB.—Hamilton Woolen Co., South.

bridge, Mass.
2,383.—CouGH SIRTUP.—Asile de 1a Providence, Mont-

real, Canada.
2,834.—PETROLEUM, ETC.—Power & Co., London, Eng.
2,335.—FLOOR CLoTHS, ETC.—F. Walton, Staines, Eng.
2,336.—CIDER MILLS.—Whitman Works, St. Louis, Mo.
2,337.—ATOMIZERS.—Young et al., New York city.

SCHEDULE OF PATENT FEES.

On filing each application fora Patent (17 yem)
On {ssuing each original Patent..
On appeal to Examiners-in-Chief...
Un appeal to C sl P,
On application for Reissue.
On tling a Disclaimer.
On an application for Design (8} years)
On application for Design (7 years)......
un application for Design (14 years)....

CANADIAN PATENTS.
LIST OF PATENTS GRANTED IN CANADA,
MARcH 23 to APRIL 1, 1875.

4.5%6.—J. A. Pease, Boston, Mass.,U. 8. Lamp. March
23, 1875.

4,587.—L. Schwendler, Calcutta, India.
graph. March 27, 1875.

4,588.—J. A, McMartin, Montreal, P. Q. Pump. March
27, 1875.

4,539.—Wm. Bell et al., Guelph, Ont. Tubes for reed
organs, March 29, 1875.

4,540.—J. H. Barbarick, Caxo, Me., U. 8. Slate. March
81, 1875.

4,541.—E. W. Phelps et al., Newark, Ohio, U. 8.
vester grinder. March 81, 1876.

4,542.—J. Sugden et al., Lawrence, Mass., U. 8. Horse
check. March 81, 1875,

4,543.—T. Hodgson, Amherst, Nova Scotia. Circular saw
guard. March 29, 1r75.

4,544.—J. Smith, Brantford, Ont. Stove and grate heat-
er. April 1, 1875,

4,545.—E. A. Hornbastel et al., Guelph, Ont. Wood and
metal tap. April 1, 1875,

4,516.—F .Marsh, Montreal, P. Q. Stop and waste cock.
April 1, 1875.

4,547.—G. Morgan, Andover, N. H., U. 8. Wedge cut-
ter. April1, 1875.

4,548.—G. B. Dixwell, Boston, Mass., U. S.
gine and bofler. Ajrill, 1875,

4,549.—1. Bridgman, Toronto, Ont.
ril 1, 187%,

4,550.—D.D. McMillan, La Crosse, Wis.
gas burner. April 1, 1875,

4,551.—J. W. West, Boston, Mass., U. 8. Spooling ma-
chine. April 1, 18%5.

4,552.—J. Porth et al., New York city, U. 8. Nail ma.
chine. April 1, 1875,

4,553.—H. Bland, Liston, Eng.

Duplex tele~

Har.

Steam en-
Raflway cars. Ap-

Self-regulating

Sewing macltine and ao-

cessories. April1, 1875,

1,554 =W. A, Holwell, Montreal, P, Q. Sash regulator.
April 1, 1875,

4,555.—F, Cuny et al, Ottawa City, Ont. Scrubbin

brush. April 1, 1875,
4,556 and 4,667.—I1. De Witt. Grand Ledge, Mich, U,

‘Washing machine. April 1, 185,
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Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
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BEAUTIFUL

EVER-BLOOMING ROSES,

STRON G POT PLANTS, sent utely by mall, Post Paid
Five Splendid Vnrletles 1.00; 12 d $200 Elegant

ipti Cat 1 ¥RE
Descr’F E { oﬁ‘E & CONARD CO., Rose Groweri;
‘WEST Gnovx. Chester Co., Fa

OCKING CHAIR FAN, Self-operating—Pat’d

last summer. Can be atmcbcd to any Rocker. Best
8:lling article out. State or entlre Patent for Sale low,
1f soid soon. 1 ARMOR, Quincy, l\l

1, 000 A GENTS, Teachers, Students, men and women,

wanted to sell Centennial Guzetteer of the U, S

Shows lg'rmxd resuits of 100 YEARS PROGRESS,

A whole Library. Boston Globe. —I\ot, a luxury, but

ey By o Wark e ABEY) B&?éﬁyi,cl?‘zy'
shed—Good ant Gen n

010,000, Address . G, MoCURDY & CO., Phila., Pa,

Aut umanc Hul Mnmcmg Machize.

This 18 a douole-chiseled Machine, and works autom-
atic in all its parts, and all that is necenur{ for the o pe-
rator to do 18 to place the Hub in the chuck and take it
out. This Machine will mortice 80 sets of Lumber Hubs
in ten hours with ease to the operator, and will mor ice a

uﬁgered mortice as_quick as a straight one. Specialty
made and full line of b and Spoke Machinery kept con-
stantly onD hand.

Addre
EFIANCE MACHINE WORKS, Deflance, O,

WARRANTED TO CURE DISEASK OF THE BONE,
back, and Fracture. Address Dr. G,
BENNLR. 'llﬂln Ohio, with a Post Stamp.

FLEETWOOD SCROLL SAW
Patented July 23, i8i2.
: For all descrlpnlona of llght ‘Scroll or
= Fret Sawing in Wood, Bom. Ivory, Skel
or Metal. For Ra, 5 Precision of
Work, Simplicity, urabmty. Ea-e of
Worlcinn and Low Cost, these machines
have no equal. Each machine warranted
as represented.
No 1, wlr.h }}E doz Saws ........ $15.00

Borins Attachment.............
§# Send for Pamphlet- Circular and 'Lis
< of Designs for Parlor Ornaments.
TRUMP BROS., Wllmlngton, Del.

GENTS, READ THIS.—WE WILL PAY
agents a regular monthly salnry. or allow a lar
commission, to sell our celebrated LAKE SUPERI
JEWELRY. i3 Nothingin the wor]dequa]s it. Address
SHERMAN & CO., Ceresco, Michigan.

Agents Wanted

For the sale and introductfon of the
Novelty Bracket and Perpetual Oll'
ender combined, patented April 28
1878. It is the most saleable article
out. Sample sent at my expensc, on
reccdn of 25 cents. to any part of
Directletter,
L. BENECKE, Hruuswick, Mo.

INDUSTRIAL INSIITUTE AGENCY.
Established with ample taeilities for furnishing men or
women with reliable information upon any subject de-
sired. Prescriptions (for any disease). practical re.
ceipt and secret processes, $§1 each. Qualitative and
uantitative chemical nlmlysls assays, etC., a specialty.
ddress, with stamp,A. H. SMITH, M. D.,lock box 435
Bochester. N. Y.

ITCHING AND DRAINAGE MACHINES
furnished at a moderate cost, cutting ditches of
any width and depth in ground free from stumps and
rocks. Machines worked by from four to six horses,and
two men will do the labor of fifty men a day at least
State and County Rights for Sale
RAN PH BRO l‘HERS

111 Broadway, New York Clty

THE IMPROVED ARMSTRONG
HEATER AND LIME CATCHER.—The
best and most reliable machine made to
}‘,;,‘, protect Steam Boilers, with partitions

for over and under currents to purify
the water and Burlaps screen to prevent
anv impurities from entering the pumps.

All panles using steam should have

ne.
For purtlculnrs and circu-

, lars, send
N IGHT,
MANUFACTURER,
Toledo, Ohio.

Ql"!EhWOS?RUFF & BEACH ENGINE, 18x36
nches, eet pulley, 22 inch face, price §° one
oodruff En 48 Inches, 14 fee'tppul‘eg,%xz)'lnch
face II:nl'lce $3. both with variable cut-off and {n fine
ondition ; three Looomotlven. two Propellers, one Oscil-
ating and one Babcock & Wilcox Engine; also two Steam

anss and lot of Ma?l{‘nlg’t{n' E’oo}a. :fﬁ;md hﬂnd Apply

,» Mechanic raughtsmen a
een mBroadwny. New York. s

1? ww 54 Bow articiesand

Peperia Amenia, with
e 81 —% 8]

Srientifir

umerican,

FIRE PROOF SHUTTERS.

CLARK & C0’S SELF-COILING ROLLING STEEL SHUTTERS (Burglar Proof), For Store
1fronts and Rear Windows, require nomachinery 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

the world. Send for Catalogue to

JAMLS G. WILSON, Manager,
218 West 2thSt., New York, and at

London, Paris, Vienna, and Berlin.
OUGCHT

IIIIIIII Al WRIRON
BEAMS & GIRDERS

’I‘HE Union Iron Mills, Pittsburgh, Pa.
The attention of Engineers and Architects is called
0 our improved Wrought-Iron Beams and Girders (pat-
tented), in which the compound welds between the stem
and wh!ch have proved 8o objectionable in the old
mode o turing, are entirely avoided. We are pre-
pared to fumlsh all sizes at terms as favorable as can be
obtained elsewhere. For descriptive lithograph address
Carnegie Brothers & Co., Union Iron Mills, Pittsburgh.Pa

The Toll-Gate! ,‘"l’..foﬂ"'é:;ﬁ 50 oojects

tofind! Address withstamp, Y, Buffalo, N.Y,

PATENT

Plan!.ng & Match.lng
and Moldl Msc nes, Gray and Wood's Planers, -

olli ors, And other wood-worklng machinery.
l‘GWOOD 'S MA .,;91 berty St., N. Y.
Send for Clrculnn ctc. 67 Sudbury St.. Boston.

THE IMPROVED

NIAGARA STEAM PUMP,

98 to 971 Peari St.. Brooklyn, N.¥.
Manufactured solely oy

Hubbard & Aller.

ENGINES AND BOILERS,
B Pulleys,Shafting and Hangers
a Specialty.

LUDLOW VALVES.

FRED. STONE & CO.. 8 Park Place, New York
ANKRUPT'S SALE OF HORIZONTAL

and Vertical Steam Engines. Also nsw and second
ud Machinist’s Tools. 8end for circular at
THE YALE IRON_WORKS, New Haven. Conc.

BEAUTIFUL DECALCOMANIA
or Transfer Pictures, with full instructionsand 24

catalogue, sent post-pnd for10 cents. 100 for 50 cta.

They are i'luds, Landscapes, Flowers,Autumn Leaves

Animals, Bi rds, Insects, Groleu}lu and Comn'c Figures,

&c. Theycan be easily teansferred to anyarticleso

as to imitate the most beautiful painting. Also &

beautitul Gein Chromos for 10 cents, 50 for 50 cents. Agents

wanted. Address J. L. PATTEN & CO., 71 Pine St., New York.

ORTABLE STEAM ENGINES, COMBIN

ing the maximum ot eﬂlclencg dnmblmy and econ
dmg, with the minimum of weig] hnd prlce. Tbey
widely and favorab! own, more beii
use. _All warranted sav.lsfactory or no me esc %ive
circulars ceut on ngpllcauon Address
HOADLEY CO., Lawrence. Mass.
Pla

ning & Matchi.ng
Moulding, Re- saw!ng and Tenoning Machines.

8aws and General Wood ‘Working Machine
JOHN B. SCHENCK'S SONS iﬁatte&w
Send for Catalogue. 113 Liberty bt., Xy Ctty

7000 INUSE
BLAKE'S sTeAm PU%S

FOREVERY POSSIBLE D

L9k

SE0.F BLAKE MFG C0.79&81 LIBERTY ST.NY.
CAUSEWAY& FRIEND STS.BOSTON.

50 CANALST.CHICAGO.
SEND FOR WALUSTRATED CATALIGOT.

285
TRADE ENGINE

Nofseless ln operauon—l’erteot

in workmanship—all light parts
of Cast Steel.

Every Engine lndlcned, and
valve corrected to give high-
est attainable results,

Warranted supefior to any
nemlk portable ngine in the
mar

Bend “for Price List and Cir-
cular.

RMAN & HERCHEL-
RODE M'Fa. Co.,
Dayton, Ohio

DIES B;gzm cuttlmualne!

complete OUTFITS Ior Clothing Sten
cils and Key Checks, with which young men_ are makims
from $5 to $20 a day. Send for Catalogue and samples;

8. M. SPENCER, 117 Hanover 8t., Boston, Mass,

SEINGLE BARREL MAGH]EN RY
VART'S IMP HINGLE S8AW

BTAVE CUTTERS JO[NTEBB QUA LIZERS, AN1

HEADING TURNE

BAILEY GAUGE LATHE—For turning all kinds hnn

dles and Cabinet work. Simplest and best in use. Wt

manufacture a full line o Wood and Iron Workiny

Machinery, Steam Englnen Address
T. ROBAILKY & VAIL, Lockport, N.3
AGENTS WANTED.

Men or women. $34 a week., Proof
d honor-
able with no riské. A 16 page circular
andValuable Samoles free. 8~ A postal-
PA card on which to send your address
@ costs but one cent  Write at once to
F. M. REED, 8TH ST., NEW YORK.

OOD-WORKING MACHINERY GEN.

erally, Specialties, Woodworth Planers and Rich
ardson s Patent Improved Tenon Macmneu
Central, corner Union 8t., Worcester,
WITHERBY RUGG & kIC}IARDBON

STENCIL

SAW THAT IS A SAW—?ellfl-FfedingJ (illllts

8 inch plank ume ease as 1 ne man do like
amount 2? wlt))rk as 8 men. A. COHU, 197 Water
S'.reet. New York.

MILL PROPERTY FOR SALE.

e SASH IND, and PLANING MI L
known as the ’PE RY & PA CﬁAuD IL 4
at, Camden, near Vine Street Ferry, onl{ TE

"IUTES trom i’hllndelphlu Side. Substantial
MILL, 25,000 square feet floor. Wl!.lphrull complementof

A LUMBER _Y ARD
gdjollx)nng leth the des{red. Will be sold much
esl t.han value on EASY T RMS.

arm 8 & Mech’s Nat'l Pank.

J. W. gxISKII% i SONS, Green St. Wharf, Phila.

ECEIVER'S SALE.—Patent for graduated car

spring.—By virtue of an order of the Supreme
Court, I wﬁ\ offer for asle. at the Exchunie Salesrooms,
m Broadwny, New York City, on the 24th day of April,
prox., letters patent for a gra&uated car spring. Forin-
spection of the nt,ent. drawings, terms, &c., ng{)ly to
me, at room 29, 1? Nassau 8 ‘x;;zt New Yor ty.

ED
Receiver of the United States Car Bprlng Compnny

AMES GENUINE CHESTER EMERY

has been reduced from 7c. to 6¢c. per 1b for
rnlns in kegs. Flour and Fine Flour remain-
f at 4c. per 1b. as heretofore. Important
diecounu to the Trade. Send for circulars.
. HAUGHWOUT & CO.,
26 Beekman St.,, New York.

Boult’s Patent

Reverse Motion
Paneling, Variety
Dovetailing
Machine,

cuts Panels of

any design or

style of mould in

the solld wood

with neatness

and dispatch. Is

afirst class Shap-

er, Edge and

o’ Scroll Mould.

er. Doesger=

eral Dove-
tailing with thick
er thin_stuffs.
Simple, Durabdle,
and nt,

@ Send for P hlet and

..

=
B

mcm(} For the Best and hou

est addrese THE 13

DROP PRESSES. miﬁ%‘f&.‘é%ﬁ%“ .

o Water  Wheels.

More than four tlmes 8

many of Jas. Leffel's

roved Double 'l‘urbme
yater Wneels in operation
than any other kina. 21
sizes made, ranging from
85X to 9% 1n. diam., under
beads from 1 to 240 tt. Suc-
sessful for every
iarge new pam ,» the
finest ever publlshed, con

{ taining overs0fine {llustra

iytions. sent free to pamel
inte: ted !n water

Sprivei ld 0. IODoLi'b
ngftie!
ont ﬁ x%ew‘York City.

Portable Engine, 4, 5,6,8 h.p. Some-

thing new, best for price. Circulars,
CHas. PLACE, 103 Réado St., N. Y.

Latest lmurovement.
Double Treadle, including ore
doz. Saws, thirt mlmitaﬁle Frct
"N Sawing Patterns & Prepared Wocd
§ to the value of $4, Lea:her belt,
handled drill, wrench and cas‘ng.
Speea - 800 strokes a minute. Saws
1% inch thick. Price. complete
Ten Dollars.

SMALL STEAM ENGINES,
with cop| er Bollor. to drive light
Lathes 00 Scroll
‘Work besl Free on “recelpt of
stamp.GE PAR}. Euflalo, N. Y

The Myer

2 Excelsior .

Scroll Saw

a week ana expenses to all. Articler
new m le a8 flour. Samples free. C. M
LININ GTON & BRO.. N. Y. or Chicago.

$60T$9ll

OR SALF, BELOW COST—A No. 4 Selden

Pump. 1% inch discharge. The Pump is a new one,

has never been used except on trial,and is inperfect work-

ing order, Also a No.3 Cameron anr second hand,
1% lnch discha, The lamsr Pum: n

ing order, but 8 an old ould exchange both

Dumi)s for one of the Valle; anutacturlnz Company's

Fly Wheel Pumg s, 1t new or a Woodward, Address

& HUNT, Wllkes-Barre, Pa.

perfect work-

Sample of work.

Improved Solid Steel Cutter for
all kinds of Variety Moulders
msde to order, and warranted

b
8. ¢ mporivERy co.

MACHINERY.

[RON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS ELT[NG. &c
&c. 8end for Illustrated bnmlogue and Price List.

GEORGE PLACE & CO.,
121 Chambers & 108 Reade Sts. N. Y. City

Model Engiues.

Complete sets of

Castings
for making smal

in. bore, 8 in. stroke, price $4;
e $10, same style as ciit.

Moael 8
dmo!ln bore. 4 in. stroke. pric
Eureka Foot Lathes only 15 Dollars. Gear Wheels and

team kngines 1

Parts of Models. All kinds af Small Tools and Mater{-
als Illustrated Catalogue Free.

GOODNOW & WIGHTMAN, 23 Cornhill, Boston, Mass.

Chemical & Mineral Productions

Soluble Glass, Fluoriq Acld. Nlckel 18alts, Man-

nese, Oxides Antimony, Coba! jum, Zaf-
Feis ar, Fluorsnar, (':ryome. arble Putty, ‘Silex,
BOCHTWANGER & GO.. 180 Fulton t.,N.Y'

SHOT-GUNS, RIFLES, PISTOLS monvna,

Of any and every kind. Send
Addrems Great Westorn Gua
velver Werks, l’lu-b-r.h. Pa.

=]

A new book of 256 pages,showin|
either male or fgm"le' how t: ‘
§ « outcapital or former experlence
orth its weight {n gold Mailed, together with a
PANY, Newark,
COPE & MAXWELL M'F'G CO.’S
the most reliable and low-
est priced Steam Pumps offered. 8§, clal Pri{,e Lists on
AREROOMS, Chicago, 111, ; nclnnntl Ohio.
FORTUNE FOR ALL In che Rubber Stam
DORMAN’
STENCIL AND STAMP WORKS, Baltimore, Md.
OTIs SAFETY HOISTING
OTIS, BROS. & 00
ICHARDSON, MERIAM & CO.,
Manu!ntie’t':l‘llren of the latest Imprg'ved Patent Danfels’
Moldlng. Tenoning, Mortising, Boring n.plng. Vertical
and Circular Re-sawing Mach! neu, Saw Mills, w Arbors,
ke and g Lathes, and various other kinds
Wocd workin Machinery. Catalogues and price lists
Wareliouse, 107 Liberty Street. New York.
MPORTANT FOR ALL LARGE CORPO-
uerk’s Watchman’s Time Detector, capable of
coxm-olllng, with the utmost accuracy, the motion of &
stations of hin t. Send for a Circular
ﬁ. E BEER 0. Box 979,
Partles using or eelling these instruments without au-
th, nmv from me will he deq )t with according tolaw.
MANUFACTURERS OF
The celebrated Greene Variable Cut-Oft Kngine; Lowe s
tionary, Hofsting, and Pomble ngines. Bollen f all
kinde. 'Steam P%'m | Gearing. Shatting, &c,, Bilk,
Agents for the New 's Machin-
ist's Tools; ror Judaon’l Governors lnd 8top-Valves;
'BARCLAY 8T,
WORKS PATE‘Bsox NEW JERSEY.

make $5 to $20 daily, even wmx

%lehfor only 10 cents bg THE UNION PUBL[ BI)\G

INDEPENDEN BOILER- FEED PUMPS

npp icauonﬁgrom Office and Steam ‘Works, Hamil-
ton, Ohio

Business. Address
Machinery.
No. 348 BROADWAY, NKW YURK.

and Wood Planing Machines ntchlng. S8ash and

§croll Sawa Rlllw:y Cut-off, and Rip- -8 W Mnchlnu,

-ent. on application. Manufactory, Worcester, Mu;_‘

RATIONS AXD MANUFACTURING CONCERNS.—

watchman trolman, as the same reaches ifferent

Mass.

—This det,ector 18 covered by two U. 8. Patents.

Todd & Rafferty Machine Co.

Patent Tubular and Flue Boflers; Plain Slide Valve Sta-

Tow Oskum, xxxf ope Flax,and ﬂen(l!)hlchinery.

aven Manufacturi
Sturtevnnt and _Differential Puuey-Blocn,
10 NEW™ YO

Machinery o1 improved Styles formakl
SHINGLES HEADING, AND STAVES
Sole makers of the well mown Inn.ov:n LLW 8 PATENT
SHINGLE AND ING SAWING MACHINE. Foreirculars
address T]:EVOB & CO., Lockport. R. Y.

A WEEK to Male ana l-unme Aﬁenu. in the,r
locallty Cosu NOTHING Particuls.e
E. P. 0. VICKERY & CO Augusta, Me,

BLAKE'S PATENT
Stone and Ore Breaker

Crushes all hard and brittle substances to
any required size.
8TONE for Roaps and for Cow
Address BLAKE CRUSHER
New Haven. Conn.

81 §

Barnes’ Foot-power Scroll
Saws and Lathe.
THOUSANDSNOWUBSING THEM.
MANY who read this are wastin

time and money that could be nveg '
with these mac'iines, Many are mak- L =3
lnf by uslng them. from .00 to
5 . Say what paper thls
s in, and addren wlth sump for full
descrlpkt ﬁ'
Roc!

NES,
ord wumebago Co., I11.
Box '2044.

A NEW PHYSIOGNOMY,"

Or*“Signs of Character'’ as Seen in Human Tempe n-
ment, and in the Features, with 1,000 illustrations.
Price. Muslin, gs ; Calf, 88; Turkey, fall 1t, $10. Sent
first post by S. WELLS. 187 Broadway, New York.

REESE’S ADJUSTABLE STENCIL LETTERS

Blhﬂ’h!’l mevmn BY WHIOH ANY NAME OR ADDER}’B
can be formed in & moment, and be as readily dimriduted.
For sale by Hardware Dealers and Htationers. Send for Circulars,
East of Ohio, B. E HALE & CO,, 663nd58 Park Place, New York;
Ohio and west, 0. G. BRYANT 102 Washington Street, Chicago.

ORN BUSKER—-SO BUSHELS PER HOUR,
8. C HILLS, 51 Courtlandt St, New York

Machi.nist’ ols.

»

MAGNETS—Permanent Steel Magneta

of any form or size, made to order by F. BEACH
& CO..246 Canal St., New York. Makers of ‘tne cele-
bmte'u ‘fom Thumo and Minjature Telegraph Instru-
ments,

OLD ROLLED
SHATFTING.

The fact that this bnnﬁlnf nas 5 per cent greaier
strength, a finer finish, and Is truer to gage, than nn{
other in uss, renders it undoubtedly the most economica.

We are also the sole manufacturers of the Clusnuxn

Planers, Upright D 1ls, Hand and
Chutﬁxln% La:ch Bor ing Machines. and other teols of
heavy welghts, first classstock and workmanship. Prices
to suft the times. Send for Illustrated Catalogue.
LATHE & MORSE TOOL CO.. Worcester, Mass.

This machine will mortis
two Blind Stiles at once fo
Fixed Slats, in all kinds o
wood, re less of knots
mnkjng er minute, leav-
them clear of chips, and
wll bore for rolling slats,
50 per minute. Automatic
Bllnd Slat Crimper, crimps
per hour. Blind Slat
P‘Inner.planes both sides and
edges at once. Blind Slat
Tenoner, tenons both ends
atonce.

MARTIN B8UCK, Agent, Lebanon, N. H.

CoLLINS' PAT. COUPLING, and rumish Pulieys,
etc., of the most approved ltg' es. Price Ilst ‘mafled on
lppncatlon to NES & LAUGHLINS.
ry Street, ¢nd and 8rd Avenuea. Pittsburgh, Pa
190 S. Canal st., Chigi nF
8~ Stocks o( nnis Shamn% n st.ore anu 101 8ale by
FULLE
CROFLACE & 002151 Chambere Gireet, N. Y.
PIERCE & WHALI‘kG Milwaukee, Wis.

( = LASS MOULDS, for Fruit Jars, Lamps,
Bottles, Ink Stands,etc., made by H. BROOKE
15 years Cor. WHITE and CENTRE 8T18.,N. Y.

For an;
thing new in glass, you will regu!re a momd (or die). v

Every description of moulds for glass, rubber, zinc,
etc. Send mode! or drawing; inclose stamp.

10 ELECTRO-PL ERS, JEWELERS,
PO L '
BATTERIES. CHEMICALS AND MATERIALS,in sets
or single, with Booka of Instruction for Nickel or Sflver
Plating. THOMAS HALL, Manuf: mn mﬂeiln.
=9 Brgrmneld Sme t, B Mass. d Catalogue
ent free,

© 1875 SCIENTIFIC AMERICAN, INC

GOLDEN HARVEST FOR AGENTS.—
Brooks’ Patent Diamond Steel Knife and Scissors
Sharpener {8 perfection; latest and best selling invention
out; {)rlce $8 per undred, sent C.0.D. Sflver Plated
sample, elegamly nnlshed with circular by majl, for 25¢,
HER 95 East Broadway, ew York

PERFECT

NEWSPAPER FILE.

20::

The Koch Patent File, for preserving newspa
m?ulnes. and pnmghler,'e hu%een recently tmymve(l
and price reduced bscribers to the SCIENTIFIO AME~
RICAN can be sup or the low prlce of 81 50 {mnll.

ppife
or $1.2%5 at the omce of sides;
inscription, ¢* SCIEN TEFio Aﬁ'ﬁeﬁxmx.' n o

oesaary for every one who wishes to preserve &g pcpor

Address MUNN & CO.,

Publishers % BAIENTIN0 AMERICAN,



286

Seientific Jmerican,

[May 1, 1875.

Advertisements,
I A | A A
Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Ad-

vertisements must be received at publication o fiice as
early a8 Friday morning to appear in next {ssue.

Have You Ever Seen

The Illustrated Catalogue of the EXOELSIOR PORTABLE PRINTING PRrESS ? Every man his 0wn pranter. Our new
$3 Press now ready. A few dollars buys a press and type that will print your cards, labels, envelopes, bills, etc,,
at a tenth the cost of printer's prices. Save money and increase your business by live advertising

—
OOKS FOR BUILDERS.
B SEND FOR 1LLUSTRATED CATALOGUE.
A. J. Bicknell & Co., 27 Warren St.,,N.Y.

Artesian or other Wells! For Sale!

County, State or Whole Right. Recent patent for im-
provement in making Wells through porous earth or
quicksand. preventlng cavlng and dispensing with tubing,

brick or stone curbing
CH. AS PONTEZ Omaha, Neb.

School of Civil Engineering

OF UNION COLLEGE, SCHENECTADY,N.Y,

Thorough course of instruction and ﬂeld mctlce
For special information, address Pro ALEY.
For information concemlni:the Colle '15’19 coursee. Classi-

cal and Scientific, address ER, Prealdem

WANT TO SELL MY PATEN T FOR DEVICE
for Carpeting Stairs. Good for beautlg pmtlcsbll—
and & 1y ancy Metal'’

Wvorkers. and oghers with capital,

meaning business,
end for copy of Patent.
y L/ 304 Jefferson St. Phlladelphia, Pa

EmeryWheels ‘ Fmery@nnde's

STRODSRRE OROE Col

THE BEST INJECTOR

For Locomotive and Stationary Boilers.
FRIEDMANN’S PATENT.
Over 13,000 Now in Use Here and in Europe.

Throws more and hotter water, with less steam. than
any others. It hastwo Waterways, fixed Nozzles, and no
movable parts to get out of order.

NATHAN & DREgFUSy
Liberty
§& Send for Catalogue.

Sole Manufacturers,
St., New Yorik.

Lowest Priced and BEST.

Exeelsnn- Do Your Own Printing

$ Presa_for cards, labels, envelopes, etc.
rsizes for larer work.

BusinessMen dotheir prmtmg and
advertising, save money and increase
trade. Amateur Printing,delight
ful pastime for spare hours. BOYS

have l'igx-eat fun and make money fast

P mtm at pl nting. Send tl:wo “imtlpi rl;gi{f}m
talogne presses etcto TS

Pesses s g sec“yp& eriden,Conn.

Pi1PKS T Cent in Fael.
"FELT CEMBINT, AND PAINT FOR
RUUFS 18 the best in the market

Asbestos Felting Co.

316--392 Fronl Stee N Y,

New Design Upright Drills.

Have the best ‘Quick Return’ yet offered.
The smaller sizes are driven with the
New Square Belt. Sead for Circulars.

WO00D & LIGET MACHINE (0.

‘WORCESTER, i(M/\ss » Manf’rs of all kinds of

Machinery; Lathes,
lron Wgramg’ Slotters, Xlt Cutters,

Shafting, Puileys. &c.

Mumn & Co.’s Patent Offices.

Bstablished 1846,

The Oldest Agency%; Soliciting Patents
in the United States.

TWENTY-EIGH1 YEARS EXPERIENOR.

(JI*R COVERING FOR BOILERS AND

Patented 1874

Plane
etc.

MORE PATENTS have been secured through
this agency, at home and abroad, than through any other in
the world.

They employ a8 their assistants a corps of the most ex-

d men as iners, specification writers, and
dnmunen that can be found, many of whom have been se-
ected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have avalled
themselves of Munn & Co.’s services in examining their in-
ventions, and procuring their patents.

MUNN & CO.,, in connection with the publication of the
BOIENTIFIO AMERICAN, continue to examine inventions
oonfer with inventors, prepare drawings, specifications, and
sssignments,attend to filing applications in tho Patent Office
paying the government fees, and watch each case step by
step while pending before the examiner. This is done
through their branch office,corner F and 7Tth Streets, Wash-
ngmn. They also prepare and flle caveats, procare design

trad ks, and rei attend to cases
(prepamd by the inventor or other attorneys), pmcnm copy-
rights, attend to interferences give written opinions on
matters of infringement, farnish copies of patents: in fact
attend to every branch of patent businsss poth in this and

n foreign countries.

Patents obtained in Canada, England, Franoe, Belglum
Germany, Russia, Prussia, Spain, Portugsl, the British
Colonies, and sll other countries where patents are

tovtad

granted.

A special notice is made in the BOIENTIFIO AMERIOAN of
all inventions patonted through this Agency, with the
name and resid of the patent. Patents are often
sold, in partor whole, to persons attracted to the invention
by £uch notice.

A pamphlet 0f110 pages, containing the laws and full di-
recticns for obtaining United States patents, also a circular
pertamng exclusively to Foreign Patents, stating cost for
each country, time granted, etc., sent free. Address

MUNN & CO.,
Publishers SOIENTIFIO AMERIOAN,
37 Park Row, N. Y.

BRANCH o:g:xcé?—oorner F and 7th Streets

Send two stamps for full catalogue of presses, type, etc., to the Manufacturers,
DAMPER LE ER

W. KELSEY & CO., Meriden, Conn.
REGULATORS B E s T GAGE COCKS.
MURRILL & KEIZER. 44 Holliday St., Balt.

Working Models

And Experlmen lJMaeh%% Metal @ Wood, made to

STEEL AND gﬂARCOAL

order b, R, 62 Center 8t., N. Y.
4 Of superior quamy. suitable for
% mining and hoisting purposes, in-
H ARTFORD 4 clined planes, transmission of
4 power,etc. Also Galvanized Char-
4 coaland B B for Ships’ Ri

ng
4 Suspension Bridges,Derrick Guys
Ferry Ropes, &c.

A large stock constantly on hand,
rrom which any desired lengths are

J OHN W.MASON & CO.,
43 Broadwav, New York.

The Most Powerful, and the Only Tight
Shutting, Good Part Gate Turbine ever
made. ce of small wheels to suit
thetimes. Send address to

AIN

North Oheimstord, Mass.

STEAM BOILER
Inspection & Insurance
COMPANY.

W. B, Faawxu, V. Pt. ] M. Augs, Predt.
J. B. Pxzcm, Sea.

HARTFORD, CONN.

ASBESTOS MATERIALS

ROOFING, SHEATHING, BOILER FELTING, PAINTS (all colors), ROOFING PAINT,
CEMENTS,&c., prepared ready for use. Send for Pamphlets Price-Lists, &c. Liberal inducements to dealers.

CAUTION.—The public are heredby cautioned against purchasing or mf:g any matersalsf or the above or
stmilar purposes, purportirg to contain ASBESTOS, unless they bear our name f patents,

Patentee and Sole M%;l&unctnrer, }H. W' JOHNS’ 87 Maiaen Lane, N. Y.

CHASE’S

Pipe-Cutting and Threading
Machine.

This_important tool is designid to fill a want long felt KSTEAM AND
GAS FITTERS and M ACHINISTS, for cuttin, g pipes rapidly
and chenply. An a; entice boy, with one of ¢ ese. mn d% n}l,olrlg work than

two men iunce under the old system. PLIT-
TING! No BEV Lppl oUT! Itcuts thread and mnkeu nipples
for all sizes of Plpes. from to 2 inches. Weighs y 100 1bs. Stronger
than any machine made. rull set. of collars and lengths for making nip-

ples goes wm: the machine.
THE CHASE MANUFACTURING COMPANY,
§¥ Send tor Circular. 120 FRONT S1REET, NEW YORK
For Sale bv Moms. Tasker & Co., Philadelphia, New York, and Boston.
. Banks & Co". 34 & 3 South Canal 8t., Chicago.

SECOND EXCURSION Kk

TO THE

HOLY LAND, MEDITERRANEAN,
THE CRIMEA, EGYPT, GREECE,

AND INTERMEDIATE POINTS OF INTEREST,

Calling at the Azore Islands, Cadiz, Gibraltar, Malaga, Marseilles Genoa Leghorn, Civita Vecchia,
Palen%o. Athens, Constantlnbple, Sévastopo 'Yalts, l'nyrna, Beyro .NMt' Carmel, Jo pa, Alexandrlg, M};lta.
Cagliari, Al flers Madeira, and Bermuda. é ecial Steamship to le ave ew York June 1st, a8 above or pro-
gramme an further lntormaclon. apply to

GEORGE F. DUNCAN, Ofice U. S, Shipping Commissioner, New York.

ROOTS’ FORCE BLAST BLOWER.

FIRST PREMIUM
AWARDED

AT

PARIS AND VIENNA.

SPEED ONLY 100 T0 250 REV. PER M. SAVES
HALF THE POWER REQUIRED FOR FAN.

P. H. & F. M. ROOTS, Manuf’rs, CONNERSVILLE, IND.
S. . TOWNSEND, Gen'l Ag't, 31 Liberty St., NEW YORK.

Portland Cement, NON-COMBUSTIBLE STEAM BOILER & PIPE

From the best London Manutactnrers G For sa b{ c O ‘ ’ E R I NG

J.
A Practical Treatise on Cement fnmfshed for 25 Ccents.
Saves ten to twenty er cent. CHALMERS SPENCE CO.,,

foot E. 8th Street Y 1202 N. 2nd St., 8t. Louis, Mo.
BOGARDUS’ PATENT UNIVERSAL ECCEN-
T

TRIC MILLS—Fo¢ grinding Bones, Ores. Sand, Old
ucibles, Fire Clay, Guanos, Oil Cake, Feed, Com.
CornandCob, Tobacco,Snuff, § ar. Salts, Roots, Spices
Coffee. Cocoanut, Flaxseed, Asbestos, Mica, etc., an
whatever cannot be ground by other mills. Also for Pnluts.

Printers’ Inks, Paste Blackin,
successor to JAMES BOGA. Us corner of White and

Add-ess JOHI\ A. fOEBLING S SONS, Manufactur-

ers, Tre J., or 117 Liberty St ., New York. | Elm Sts.. New York.
‘Wheels and Rope for conveying power long di
Send for Circular.

THE LECLANCHE
BATTERY.

Patented June 5, 1866; April
28, 1867; refssued Febrngl:y

17, 1874
The Great. OPEN CIRCUIT
uitable for ELEC-

T

Batte!

}‘RIC BE LLS BURGLAR
AT-

T

and Shaped Diamond Carbon Points, indispensable for

TERIES, BXFERA

EX ERIMENT
and ALL en clrcultworl?'
None G INE unless hav-
ing the words ‘“ PILE LE-

Turning Emery Wheels, Grlndstones, also Truein,
Hnrdmed Steel and Pa
DICKINSON

up
ﬁ_er Calender Rollers,etc Address
Patentee, 64Nassau st

PORTLAND CEMENT o, 90 the glase s
DA TA I8N Looeg: el

A Pmctlcal Treatise on Cement furnished FREE. ey ~are
8. L. MERCHANT & Co.,76 South 8t., New York ORl HLESS. Send for

L Q. TILLOTBON & CO.,
No. Deg St. SoleA%nu

THE ielLi L
No. 40 W
18th St.. New York oo

PLANERS,

ENGINE LATHES DRILLS, &e. Bend for Prlce List.
HAVEN MANUE ING CO

aven, Conn.

ew
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Machinists’ Tools.

RXTRA HEAVY AND IMPROVED PATTEENS.
LUCIUS W. POND, MANUFACTURER,
Worcester, Mass.

WAREROOMS 8 LIBERTY 81.,

X,
§W" Lathes, Planers,Boring Mills. Drmamr.d Gear Cus
ters a Specialty. it

OGERS’' TANNATE OF SODA BOILER

Scale Preventive has been {n use for eight years
and has the unqualified approval of a at number of
our best engineers and scientific men. e makers claim
that it {8 the best preparation for the prevention and re-
moval of scale ever offered to the public. 85 cents per
pound. Send for book on ‘* Boiler Incrustation

. ROGERS & CO., Madison. Ind.

ELGIN WATGHES.

THE BEST fer RAILROAD purposes now
manufactured. Certificates from over 30
SUPERINTENDENTS of Leading Ralle
roads in the United States.

Six gra.den of Gents’ Watches with Stem
Winding and Setting Attachments.

BUY NO MORE CHEAP SWISS WATCHES.

ASK TO SEE

THE NEW ELCIN WATCH,

NAMED

“r M.AVERY”

The BEST WATCH, for ﬂ“il money, now made in the

Each Watch mnnufnctured by the Com~
pun ,bearlnguthelr Trade Mark, 1s accom=
ed by a MEDAL, bearing the mame
and number of the watch, Guaranteeing
its quality. g
A%~ For sale by all Jewelers.

, Imprnveﬂ Foot Lathes.

XN Small Engine Lathes, Small Gest

and Planers for metal, Ball

; Machines, Slide Rests, Foot

ws for light and heavy

o work Smsll Power Scroll Saws, Foot

. Saw Machines. Thé very

pest., Man resders of thisAﬂ r have one of them.

Catalogues IN, Laconia, N R
Just the arucles tor Anlsansor Am teurs.

Dlamunﬂ Solid Emery Wheels.

8—6x 1%8!1 25 12xl , $5.50; 16x2, $12.50;
le) 616 00; gﬂs ” th2.

1 other sizes'at Fro-
portionate prlces Fnst cumn free from glazing, they
are the best Solid Emery Whee] Emery Grinders une-
Jualed b{:.hﬁin the world.

AMERICAN TWIST DRILL COMPA
‘Woonsocket, R. I. and 15 New Church St., New ’York

i OF THB

SCIENTIFIC AMERICAN,

FOR 1875.
THE MOST POPULAR SCIENTIFIC PAPER

IN THE WORLD,
THIRTIETH TYEAR.

VOLUME XXXII.—NEW SERIES,

The publishers of the SCTENTIFIC AMERICAN
beg to announce that on the second day of January,
1875, a new volume commeénced. It will continue
to be the aim of the publishers to render the con-
teants of the new volume more attractive and use-
ful than any of its predecessors.

Tothe Mechanic and Manufacturer.

No person engaged in any of the mechanical pur-
suits should think of doing without the ScIENTIFIC
AMERICAN. Every number containsfrom six to ten
engravings of new machines and inventions which
cannot be found in any other publication.

The SCIENTIFIC AMERICAN is devoted to the
interesta of Popular Seience, the Mechanic Arts,
Manufactures, Inventions, Agriculture,Commerce,
and the industrial pursuits generally ; and it is val-
uable and instructive not only in the Workshop and
Manufactory, but also in the Household, the Li-
brary, and the Reading Room.

TERMS,
One copy, one year (postage included). ...... 83 20

One copy, six months (postage included). . 1. 6C
One copy, three months (postageincluded) 1.00
One copy of Scientific American for one

year, and one copy of engraving, ¢ Men

Of PrOgress”.....ccovvvunninrennniennnenns 10.00
Omne copy of Scientific American for one

year, and one copy of ‘“Science Record” -

¢ 433 1y B B eanaeeaa000000003 060000 5.60

Remit by postal order, draft, or express.
Address all letters and make all Post Office or
ders and drafts payable to

MUNN & CO.

37 PARK ROW, NEW YORK

HE ¢“B8cientific American” is printed with
CHAS, ENEU JOHNSON & C ). '8 INK. Tenth and

ombard Sts., Philadelphia, and 59 Gold 8t., New York





