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IMPROVED WATER WHEEL.

The invention here illustrated is a water wheel, con-
structed upon the simplest plan consistent with a high
useful effect ; it presents a remarkable combination of
strength, compactness and durability.

Fig. 1 represents the wheel put together, ready to be
attached to a forebay or penstock.

Fig. 2 represents the scroll or spiral water passage
into the wheel, with part of the top and side removed,
in order to show its internal construction.

The wheel, when not running,
rests upon pivot, r, which, when
the wheel is in motion, acts as
a guide only to keep it in its
proper place. This pivot, r, is
made of cast steel, and serewed
into the hollow cylindrical part,
q. S is the bottom of the spiral
water passage, which rises with
such a grade, that a sufficient
quantity of water is conveyed to
each bucket continually. m is the
outer rim of this spiral water
passage, which is represented
with part of it cut away, so as
the better to show its inner con-
struction. pis a flange surround-
ing the inlet or chute into said
-scroll or water passage; this
flange, p, has holes drilled
through it -forthe purpose of
bolting it to the forebay. This
stationary part of the wheel, Fig.
2, is cast in one piece and
requires no core, except a small
one for forming the hollow in
central part, ¢. The upper edge
of the outer rim, m, is turned
true, in order to form a water-
tight joint with a ring, e, Fig. 1,
which forms the lower part of
the wheel.

In Fig. 1, a is the shaft, 5 the
hub of the disk, ¢ of the wheel.
To this disk, c, the buckets, d,
are attached. The lower and
outer parts of these buckets are
firmly held in' place by a flat
ring, e, which extends from the
outer edge of these buckets, in-
wards, to the inner edge of rim,
m, of the spiral water passage,
with which it forms a water-tight
joint. This ring, e, also serves
to reduce the upward pressure of
the water against the disk, e.
The buckets, d, extend from the
lower end of hub, b, across the
top of the spiral water passage to the outer edge of
disk, ¢, and ring, e, as represented. These buckets
have no twist, and are therefore easily shaped by
hand or otherwise.
Joaded, the water leaves these buckets in a radial line ;
‘and when too lightly loaded, in a tangential line with
the course of the water in the scroll; and if too heavily
loaded, in a tangential djrection contrary to the course
of the water in the seroll. = is a man-hole through
which chunks and other obstructions are removed from
the inside of the wheel and scroll. The wheel should
always be entirely immersed §n the escape water. The
lower shaft, ¢, is ‘made short, s0 as to be free from

When the wheel is properly |

vibration. It is held in place by the four standards,
/; and is truly trained by the four training screws, y.
The result is that the wheel revolves smoothly upon the
scroll rim, m, without losing water through the joint
where the two meet, and without unnecessary wear to
this joint caused by vibrations. These standards, f, rest
upon four flanges cast on to the scroll, which also serve
for the purpose of attaching the scroll to timbers placed
in the wheelpit for that purpose. 7 is a bevil wheel, used
when the power is to be transmitted to & horizontal

LITTLEPAGE'S IMPROVED WATER WHEEL.

shaft. g is the shaft through which the power is trans-
mitted to the work to be done ; it isresting loosely upon
the topkof shaft, a, and is driven by clutches, & and k. By
this a.'rrangement, any irregularities in this upper shaft,
g, and attachments, are not transmitted to the lower
shaft and water-tight joint of the wheel. This wheel
has but one water-tight joint, while almost every other
wheel has two and more.

The upward pressure of the water against disk, ¢, is,
in almost every case, greater than the weight of ~wheel,
shaft, and all attachments. It is therefore necessary to
pfovide a cavity in the top of shaft, a or g, for the pur-
pbseof holding oil and the blunt end of a regulating
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screw, with which the wheel is held down—just suffi-
cient to prevent the loss of water at the revolving joint,
and not 8o much as to cause friction in said joint.
Therefore, all the wear and friction is at this screw—
always in sight and adjustable.
" When wheels upon a horizontal shaft are desired for
driving sash or muley saws or pumps, two are made—a
right and a left wheel, attached to the same shaft, with
a double scroll between them. The inventor has con-
structed a pair on this plan, attached to a sash saw, and
finds them to operate fully equal
to his utmost expectations, al.
though constructed of wood and
iron and shaped in a country
blacksmith shop. M. Casner, who
also has one of these wheels upon
a vertical shaft, can be ad-
dressed at Round Mountain
Post-office, Texas. This wheel
has given entire satisfaction in
cvery instance. The inventor
had expected to give some
authentic proof of the capacities
of his wheel before bringing the
same before the public; and for
that purpose he was a competitor
at the recent trials of water
wheels at Fairmount.  After
having there witnessed the test
of the wheels on exhibition he
writes that he believed that
none could surpass his own in
producing a high per centage of
power, while none could ap-
proach it in simplicity and
economy of construction and
durability. The inventor claims
that the question of champion-
ship among water wheels is yét
to be decided, and desires that it
may be done in such a manner
that a difference of from 13 to
18 per cent in the resultgof tests
with identical wheels unaccount-
ed for may not again take place.
This wheel was patented,
through the Scientific American
Patent Agency, by Caleb V.
Littlepage, on the 8th of Feb-
ruary, 1859, whose address, for
further information, is Austin
City, Texas.

Niw CALIFORNIA STEAMER.
—The Pacific Mail Steamship
Company have lately contracted
with Wm. H. Webb for a large
steamer, destined for the San
Francisco and Panama route. The following are to be
her dimensions: Length of deck, 340 feet; breadth of
beam, outside, 45 feet, 44 feet moulded ; and depth of
hold, 32 feet. She will be one thousand tuns larger
than the John L. Stevens. Her engine is to be of the
single beam variety, with a cylinder of 9.5 inches in
diameter and 12 feet stroke, and will have gxtra capaeity
of boilers. She is to be constructed of the very best
materials, with diagonal iron straps—her construétion
to be under the superintendence of -Captain Skiddy.
She will have water-tight compartments ; and special -
attention is to be paid to the ventilation of the passen-
ger’s department.
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MADE POPULAR.
———————
PROFESSOR FARADAY'S LECTURES ON THE

PHYSICAL FORCES.
LECTURE V.—MAGNKETISM—ELECTRICITY.

SCIENCE

I wonder whether we shall be too deep to-day or not.
Remember that we spoke of the attraction by gravita-
tion of af/ bodics to all bodies by their simple approach.
Remember that we spoke of the attraction of particles
of the same kind to each other—that power which
keeps them together in masses—iron attracted to iron,
brass to brass, or water to water. Remember that we
found, on looking into water, that there were particles
of two different kinds a:tracted to each other; and
this was a great step beyond the first simple attraction
of gravitation, because here we deal with attraction be-
tween different kinds of matter. The hydrogen could
attract the oxygen and reduce it to water, but it could
not attract any of its own particles, so that there we
obtained a first indication of the existence of two at-
tractions.

To-day we come to a kind of attraction even more
curious than the last, namely, the attraction which we
find to be of a double nature—of a curious and dual
nature. And I want, first of all, to make the nature
of this doubleness clear to you. DBodies are sometimes
endowed with a wonderful attraction, which is not found
in them in their ordinary state. For instance: here is
a picce of shellac, having the attraction of gravitation,
having the attracti m of cohesion, and, if I set fire to
it, it would have the attraction of chemical affinity to
the oxygen in the atmosphere.  Now, all these powers
we find éa it as if they were parts of its substance; but
there is another property which I will try and make
evident by means of this ball, this bubble of air [a light
india-rubber ball, inflated and suspended by a thread].
There is no attraction between this ball ard this shellac
at present; there may be a little wind in the room
slightly moving the ball about, but there is no attrac-
tion. But if I rub the shellac with a piece of flannel
[rubbing the shellac, and then holding it near the ball],
look at the attraction which has arisen out of the shel-
lac simply by this friction, and which I may take away
as easily by drawing it gently through my hand. [The
lecturer repeated the experiment of exciting the shellac,
and then removing the attractive power by drawing it
throngh his hand.] Again: you will see I can repeat
this experiment with another substance ; for if I take a
glass rod and rub it with a picce of silk covered with
what we call amalgam, look at the attraction which it
has; how it draws the ball toward it; and then, as be-
fore, by quictly rubbing it through the hand, the at-
traction will be all removed again to come back by
friction with this silk.

But now we come to another fact. I will take this
piece of shellac and make it attractive by friction; and
remember that, whenever we get an attraction of gravi-
ty, chemical affinity, adhesion or eléctricity (as in this
case), the body which attracts is attracted also, and
just as much as that ball was attracted by the shellac,
the shellac was attracted by the ball. Now I will sus-
pend this picce of excited shellac in a little paper stir-
rup in this way (Fig. 83), in order to make it move

easily, and I will take another piece of shellac, and,
after rubbing it with flannel, will bring them near to-
gether: you will think that they ought to attract each
ether; bat now what happens? It does not attract—
on the contrary, it very strongly repels; and I can thus
drive it ronnd to any extent. These, therefore, repel
each other, although they are so strongly attractive—
rapel each other to the extent of driving this heavy
pieca of ghellac round and round in this way. Buat if
T excita this piece of shellac as befare, and take this

piece of glass and rub it with silk, and then bring them
near, what think you will happen? [The lecturer held
the excited glass near the excited shellac, when they
attracted each other strongly.] You see, thercfore,
what a difference there is between these two attrac-
tions ; they gre actually two kinds of attraction con-
cerned in this case, quite different to anything we have
met with before, but the force is the same . W¢ hase
here, then, a double attraction—a dual attraction or
force—onc attracting and the other yepelling.

Again, to show you another experiment which will
help to make this clear to ycu: suppose I set up this
rough indicator again [the excited shellac suspended in
the stirrup]; it is rough, but delicate enough for my
purpose ; ard suppose I take this other piece of shellac
and take away the power, which I can do by drawing
it gently through the hand; and supposc I take a picce
of flannel (Fig. 34), which I have shaped into a cap for

it and made dry. I will put this shellac into the flan-
nel, and here comes out a very beautiful result. I will
rub this shellac and the flannel together (which I can
do by twisting the shellac round), and leave them in
contact; and then if I ask, by bringing them near our
indicator, what is the attractive force? it is nothing ;
but if I take them apart, and then ask what they will do
when they are separated ? why, the shellac, is strongly
repelled, as it was before, but the cap is strongly at-
tractive ; and yet if I bring them both together again,
there is no attraction—it has all disappeared [the expe-
riment was repeated]. Those two bodies, therefore,
still contain this attractive power; when they were
parted, it was evident to your senses that they had it,
thongh they do not attract when they are together.
This, then, is sufffcient, in the outset, to give you an
idea of the nature of the force which we call ELECTRI-
ciry. There is no end to the things from which you
cun evolve this power. When you go home, take a
stick of sealing wax—I have rather a large stick, but a
smaller one will do—and make an indicator of this sort
(Fig. 85). Take a watch glass (or your watch itself

will do ; you only want something which shall have a
round face) ; and now, if you place a piece of flat glass
upon that, you have a very easily moved center; and
if I take this lath and put it on the flat glass (vou sce
I am searching for the center of gravity of this lath; I
want to balance. it upon the watch glass), it is very casily
moved round ; and if I take this piece of sealing wax
and rub it against my coat, and then try whether it is
attractive [holding it near the lath], you see how strong
the attraction is; I can even draw it about. Here,
then, you have a ve.sy beautiful indicator, for I have,
with a small piece of scaling wax and my coat, pulled
round a plank of that kind; so you nced be in no want
of indicators to discover the presence of this attraction.
There is scarcely a substance which we may not use.
Here arc some indicators (Fig. 3 < bend round a

strip of paper into a hoop, and we have as good an In-
dicator as can be required. Sce how it rolls along,
traveling after the sealing wax! If I make them
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smaller, of course we have them running faster, and
sometimes they are actually attracted up into the air.
Here, also, is a little collodion balloon. It is so electri-
cal that it will scarcely leave my hand unless to o to 1he
other. Sce how curiously electrical it is; it is hardly
possible fcr me to touch it without making it electrical ;
and here ig a piece which clings to anything it is brought
near, and which it is not easy to lay down. And here
Is another substance, gutta-percha, in thin strips: it is
astonishing how, by rubbing this in your hands, you
make it electrical ; but our time forbids us to go farther
into this subject at present; you see clearly there are
two kinds of electricities which may be obtained by rub-
bing shellac with flannel or glass with silk.

Now, there are some curious bodies in nature (of
which T have two spccimens on the table) which are
called magnets or loadstones ; ores of iron, of which
there is a great deal sent from Sweden.  They have the
attraction of gravitation and attraction of colesion and
certain chemical attraction ; but they also have a great
attractive power, for this little key is held up by this
stone. Now that is not chemical attraction; it is not
the attraction of chemical affinity, or of aggregation of
particles, or of cohesion, or of elcctricity (for it will not
attract this ball if I bring it near it), but it is o separate
and dual attraction, and, what is more, one which is
not readily removed from the substance, for it has cx-
isted in it for ages and ages in the bowels of the earth.
Now we can make artificial magnets (you will see me
to-morrow make artificial magnets of extraordinary
power). And let us take one of*thesc artificial magnets
and examine it, and see where the power is in the mass
and whether it is a dual power. You see it attracts
these keys, two or three in succession, and it will at-
tract a very large piece of iron. That, then, is a very
different thing indeed to what you saw in the case cf
the shellac, for that only attracted a light ball, but here
I have several ounces of iron held up. Andif we ceme
to examine this attraction a little more closely, we shall
find it presents some other remarkable differences ; first
of all, one end of the bar (Fig. 37) attracts the key, but
the middle does not attract. It is not, then, the whole

Fig. 57

of the substance which attracts. If I place this little
key in the middle, it does not adhere; but if I place it
there, a little nearer the end, it does, though feebly. Is
it not, then, very curious to find that there is an at-
tractive power at the extremities which is not in the
middle—to have thus in one bar two places in which
this force of attraction resides? If I take this bar and
balance it carefully on a point, so that it will be free to
move round, I can try what action this piece of iron
has on it. Well, it attracts one end, and it also at-
tracts the other end, just as you saw the shellac and
the glass did, with the exception of its not attracting
in the middle. But if now, instead of a piece of iron,
I take a magnet and examine it in a similar way, you
sce that one of its ends repels the suspended magnet ;
the force, then, is no longer attraction, but repulsion ;
but if' I take the other end of the magnet and bring it
near, it shows attraction again.

You will see this better perhaps by another kind of
experiment. Here (Fig. 38) is a little magnet, and I
have colored the ends differently so that you may dis-
tinguish one from the other. Now this end, S, of the
magnet (Fig. 37) attracts the uncolored end of the little
magnet. You see it pulls toward it with great power ;
and, as I carry it round, the uncolored end still follows.
But now, if I gradually bring the middle of the bar
magnet opposite the uncolored end of theneedle, it has
no cffect upon it, either of attraction or repulsion, un-
til, as I come to the opposite extremity, N, you see that
it is the colored end of the necedle which is pulled to-
ward it. We are now, therefore, dealing with two
kinds of power, attracting different ends of the magnet
—a double power already existing in these bodies,
which takes up the form of attraction and repulsion.
A2 now, when I put up this label with the word mac-
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NETISM, you will understand that it is to express this
double power.

Now with this loadstone you may make magnets ar-
tificially. Here is an artificial magnet (Fig. 89) in
which both ends have been brought together in order to
increase the attraction. This mass will lift that lump

of iron, and, what is more, by placing this keeper, as it is
called, on the top of the magnet, and taking hold of
ZFig.59

the handle, it will adhere sufficiently
strongly to allow itself to be lifted up,
so wonderful is its power of attraction.
If you take a needle and just draw
one of its ends along one
extremity of the magnet, and then
draw the other end along the other ex-
tremity, and then gently place it on
the surface of some water (the necdle
will generally float on the surface,
owing to the slight greasiness commu-
nicated ta it by the fingers), you will be able to get all
the phenomena of attraction and repulsion by bringing
another magnetized needles near to it.

I want you now to observe that, although I have
shown you in these magnets that this double power be-
comes evident principally at the extremitics, yet the
whole of the magnet is concerned in giving the power.
That will at first secm rather strange; and I must
therefore show you an experiment to prove that this is
not an accidental matter, but that the whole of the
mass is really concerned in this foree, just as in falling
the whole of the mass is acted upon by the force of
I have here (Fig. 40) a steel bar, and I

Fiq.40

gravitation.

am going to make it a magnet by rubbing it on the large
maenct (Fig. 39). I have now made the two ends mag-
netic in opposite ways. I do not at present know one
from the other, but we can soon find out. You see,
when I bring it near our magnetic neédle (Fig. 38), one
end repels and the other attracts ; and the middle will
neither attract nor repel—it cannot, because it is half
way between the two ends. But now if I break out
that piece, n s, and then examine it, see how strongly
onc end, n, pulls at this end, S (Fig. 38), and how it
repels the other end, N.  And so it can be shown that
every part of the magnet contains this power of attrac-
tion and repulsion, but that the power is only rendered
evident at the end of the mass. You will understand
all this in a little while; but what you have now to
consider is that every part of this steel is in itself a mag-
net. Here is a little fragment which I have broken out
of the very center of the bar, and you will still see that
one end is attractive and the other is repulsive. Now,
is not this power a most wonderful thing? And very
strange, the means of taking it from one substance and
bringing it to other matters. I cannot make a piece of
iron or anything else heavier or lighter than it 1s; its
cohesive power it must and does have; but, as you
have secn by these experiments, we can add or subtract
this power of magnetism, and almost do as we like with
it.

And now we will return for a short time to the sub-
ject treated of at the commencement of this lecture.
You see here (Fig. 41) a large machine arranged for

Fig.41
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the purpose of rubbing glass with silk, and for obtain-
ing the power called electricity ; and the moment the
handl? of the machine is turned a certain amount of
clactricity is evolved, as you will see by the rise of the
little straw indicator at A. Now I know, from the ap-

pearance of repulsion of the pith ball at the end of the,

straw, that*electricity is present in those brass conduc-

ors, B B, and I want you to see the manner in which
that electricity can pass away [touching the conductor,
B, with his finger, the lecturer drew a spark from it,
and the straw electrometer immediately fell]. There,
it has all gone; and that I have really taken it away,
you shall see by an experiment of this sort. If I hold
this cylinder of brass by the glass handle, and touch
the conductor with it, I take away a little of the elec-
tricity. You sce the spark in which it passcs, and ob-
serve that the pith ball indicator has fallen a little,
which seems to imply that so much clectricity is lost;
but it is not lost: it is here in this brass, and I can
take it away and carry it about, not because it has any
substance of its own, but by some strangc property which
we have not before met with as belonging to any other
force. Let us see whether we have it here or not. [The
lecturer brought the charged ecylinder to a jet from
which gas was issuing; the spark was seen to pass from
the cylinder to the jet, but the gas did not light.] Al
the gas did not light, but yoa saw the spark; there is,
perhaps, some draught in the room which blew the gas
on one side, or else it would light; we will try this ex-
periment afterward. You see from the spark that I can
transfer the power from the machine to the cylinder,
and then carry it away and give it to some other body.
You know very well, as a matter of experiment, that
we can transfer the power of heat from one thing to an-
other; for if I put my hand near the fire, it becomes
hot. I can show you this by placing before us this ball.
which has just been brought red hot from the fire. It
I press this wire to it, some of the heat will be trans-
ferred from the ball, and I have only now to touch this
piece of gun cotton with the hot wire and yon will see
how I can transfer the heat from the ball to the wire,
and from the wire to the cotton. So you sce that some
powers are transferable and others are not. Observe
how long the heat stops in this ball. I might touch it
wish the wire or with my finger, and if I did so quickly
I should merely burn the surface of the skin; whereas,
if I touch that cylinder, however rapidly, with my fin-
ger, the clectricity is gone at once—dispersed on the
instant, in a manner wonderful to think of.

I must now take up a little of your time in showing
you the manner in which these powers are transferred
from one thing to another; for the manner in which
force may be conducted or transmitted is extraordinary,
and most cssential for us to understand, Let us see in
what manner these powers travel from place to place.
Both heat and electricity can be conducted ; and here is
an arrangement I have made to show how the former can
travel. It consists of a bar of copper (Fig. 42); and

if I take a spirit lamp (this is one way of obtaining the
power of heat) and-place it under that little chimney,
the flame will strike against the bar of copper and keep
it hot. Now you are aware that power is being trans-
ferred from the flame of that lamp to the copper, and
you will see by and by that it is being conducted along
the copper from particle to particle; for,-inasmuch as I
have fastened these wooden balls by a little wax at par-
ticular distances from the point where the copper is first
heated, first one ball will fall and then the more distant
ones,.as the heat travels along ; and thus you will learn
that the heat travels gradually through the copper. You
will see that this is a very slow conduction of power as
compared with electricity. If I take cylinders of wood
and metal, joined together at the ends, and wrap a
piece of paper round, and then apply the heat of this
lamp to the place where the metal amd'wood join, you
will see how the' heat will accumulate where the wood
is and burn the paper with which I have covered it; bnt
where the metal is beneath, the heat is conducted away
too fast for the paper to be burned. And sn, if T take
a piece of wood and a piece of metal joined together,
and put it so that the flame shall play equally both
upon one, and the other, we shall soon find that the
metal will become hot before the wood ; for if I put a
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piece of phosphorus on the wood and another picce on
the copper, you will find that the phosphorus on the
copper will take fire before that on the wood is melted ;
and this shows vou how badly the wood conduets heat.
But with regard to the traveling of electricity from place
to place, its rapidity is astonishing. I will, first of all,
take these pieces of glass and metal, and you will soon
understand how it is that the glass does not lose the
power which it acquired when it is rubbed by the silk ;
by onc or two experiments I will show you. If I takd
this piece of brass amd bring it near the machine, you
see how the clectricity leaves the latter and passcs to
the brass cylinder. And again: if I take a rod of metal
and touch the machine with it, I lower the indicator;
but when I touch it with a rod of glass, no power is
drawn away, showing you that the clectricity is con-
ducted by the glass and the metal in a manuer entirely
different; and to make you see that more clearly, we
will take one of owr Leyden jars. Now, I must not
embarrass your minds with this subject too much, but
if I take a piece of metal and bring it against the knob
at the top and the metallic coating at the bottom, you
will see the electricity passing through the air as a bril-
liant spark. It takes no sensible time to pass threngh
this; and if I were to take a long metallic wire, no
matter what the length, at least as far as we arc con-
cerned, and if I make one end of it touch the outside
and the other touch the knob at the top, tec how the
clectricity passes!—it has flashed instantaneously
through the whole length of this wire. Is not this dif-
ferent from the transmission of heat through this copper
bar (Fig. 42), which has taken a quarter of an hour or
more to reach the first ball ?

Here is another experiment for the purpose of show-
ing the conductibility of this power through some bodics
and not through others. Why do I have this arrange-
ment made of brass [pointing to the brass work of the
clectrical machine (Fig. 41)]? Because it conducts
clectricity. And why do I have these columns made
of glass? DBecause they obstruct the passage of electri-
city. And why do I put that paper tassel (Fig. 43) at
the top of the pele upon a glass rod, and connect it with

this machine by means of a
wire? You sec at once that
as soon as the handle of the
machine is turned, the clee-
tricity which is cvolved
travels along this wire and
up the wooden rod, and gocs
to the tassel at the top, and
you sce the power of repul-
sion with which it has en-
dowed these strips of paper, -
each spreading ountward to
the ceiling and sides of the
room. The outside of that
wire is covered with gutta-
percha; it would not seirve
to keep the force from you
when touching it with your
hands, because it would
burst through; but it an-
swers our purpose for the
present. And so yon per-
ceive how easily I can man-
age to send this power of
Celectricity from place to
place by choosing the mate-
rials which can conduct the power. Suppose I want to
fire a portion of gunpowder, I can readily do it by this
transferable power of electrieity. I will take a Leyden
jar, or any other arrangement which gives us this’
power, and arrange wires so that they may carry the
power to the place I wish; and then, placing a little
gunpowder on the extremities ot the wires, the moment
I make the connection by this discharging rod I shall
fire the gunpowder [the connection was made, and the
gunpowder ignited]. And if I were to show you a stool
like this, and were to explain to you its construction,
you could easily understand that we use glass legs he-
cause these are capable of preventing the clectricity from
going away to the earth. If; therefore, I were to stand
on this stool, and reccive the clectricity throngh this
conductor, I could give it to anything that I touched.
[The lecturer stood upon the insulagipg stool, and placéd
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himself in connection with the conductor of the ma-
chine.] Now I am electrified ; I can feel my hair rising
up, as the paper tassel did just now. Let us see
whether I can succeed in lighting gas by touching the
jet with my finger. [The lecturer brought his finger
near a jet from which gas was issuing, when, after one
or two attempts, the spark which came from his finger
te the jet set fire to the gas.] You now see how it is
that this power of electricity can be transferred from
the matter in which it is generated and conducted along
wires and other bodies, and thus be made to serve new
purposes, utterly unattainable by the powers we have
spoken of on previous days; and you will not now be
at a loss to bring this power of electricity into compari-
sen with those which we have previously examined, and
#o-morrow we shall be able to go farther into the con-
dfderation of these transferable powers.

THE WAY FLORIDA WAS FORMED.

@onsidering that the naturalist of the present day
finds the results of his predecessors’ labors recorded in
books, where he can acquire them in a small fraction of
the time required by the original investigators to learn
them from nature, it is probable that Louis Agassiz
krows more about the plants and animals of the globe
than any other person that ever lived. He has made a
special“study of the coral insects. We have read a very
interesting account of the care with which he watched
ever some of the little worms which he had in his own
room, for the purpose of observing their habits. Pro-
fessor Agassiz is remarkable among geologists for his
extreme caution in coming to conclusions. At the meet-
ing of the American Association for the Advancement
of Science, last summer, at Newport, R. I., his most
earnest remarks were protests against drawing any in-
ferences except those which follow by absolute necessity
from the observed facts. This temper of mind, com-
bined with his large acquirements, gives great weight to
his assertions. Neow, Agassiz says that the same kind
of insects that are at this time forming the coral reefs
of Florida, built up Florida, and that thousands of cen-
turies must have been consumed in the process.

AR3ENICAL ‘WATERS.—A stream - called Whitbeck,
in England, rising in the ' Blackcombe mountains, in
West Cumberland, contain "arsenic in a determinable
quantity. The arsenic: is -most -probably derived from
veins of arsenical cobalt ore, through which it percolates,
for a few yards above the source there is the entrance of
a mine which is very rich in arsenical ore. The ar-
senical water is habitually used for every purpose by the
inhabitants of the little village of Whitbeck, and with
beneficial results so apparent that one might be justi-
fied in paradoxically characterizing itas a very whole-
some poison, the deadly elements in dilution being pro-
ductive of the most sanitary effects. Ducks will not live
if confined to the Whitbeck, and while trout abound in

~ all the neighboring rivulets, no fins are ever found in the
arsenicated stream. But its use by the villagers does
not give rise to any symptoms of arsenical poisoning,
but rather to the effects which are observed in Styria,
among the arsenic-eaters there. When the railway was
being carried past Whitbeck, the first use of the water
produced the usual marked effects on the throats of the
men employed ‘on the works. The soreness of mouth,
from which they at first suffered, soon, however, disap-
peared. The children of Whitbeck are celebrated for
resy cheeks, and many of the villagers live to a great
age.
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ExpLostons.—We regret to notice the frequency of
boiler explosions recently. On the 2d inst., the steam-
boat H. M. Hill exploded her boilers a short distance
below Baton Rouge, on the Mississippi river, by which
thirty-nine persons were killed and twenty wounded.
A boiler in the coach factory of Dann & Brothers, New
Haven, Conn., exploded on the 1st inst., by which one
boy was killed and the building demolished. The tow-
boat Bultic explpded her boilers in Mobile bay on the
8d inst., by which several persons (exact number un-
known) were killed and wounded.
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A correspondent of the Maine Furmer states that
s seed should _al\v‘ay_s be sown in the Fall, anil not
fo the Bpring, ws is practised hy most farmers.

SOMETHING NEW ABOUT GOLD—-A NEW
METAL.

At a late meeting of the Manchester (England) Geo-
logical Society, an interesting paper was read by T. A.
Readwin, Esq., on gold discoveries which had been
made by him in Merionethshire, Wales, and he exhibi-
ted numerous rich specimens of ore taken from it.- He
stated that Sir R. Murchison had laid it down that
‘¢ the most usual position of gold is in veinstones that
traverse altered paleozoic slates frequently near their
junction with eruptive rocks, whether of igneous or
aqueous origin.” This statement was remarkably cor-
roborated by the position of the quartzose vein in
Wales, which traversed altered paleozoic slates near the
junction of an eruptive bar of porphyritic greenstone.
The same law was found to hold good in all the gold-
bearing quartzoze veins of Wales. Several shoots and
bunches of gold were found in one mine. In one in-
stance, 100 pounds of goldstone yielded 14} ounces of
fine gold. Lately, operations were commenced to mine

the rock which had been raised and broken, many stones
were found very rich in gold and sulphides of copper,
and there was another mineral which had been termed
white metal, that had been examined by several miner-
alogists, none of whom knew what it was, an ignorance
which was shared in by the members of the association
after much examination. Cubes of this white metal
were« found in cubes of gold, and vice versa; and
wherever it was found, it was a sure indication that
gold was there also.

Mr. Readwin, in his paper, asserted that at a certain
temperature gold would volatilize and escape mechani-
cally, though such was not the general belief. Mr. At-
kinson, a member, stated that gold was sublimated from
the earth by internal heat.

NEW FUSIBLE METAL - CADMIUM.
Under this title, the New York World states that

‘ble alloy which fuses at 3502 Fah.—a lower tempera-
ture than the fusing “point of any metal previously
known. - It is'especially adapted for light castings, and

seven to eight parts of bismuth, two of tin and four of
lead. By the- addition of mercury, the fusing point
may be lowered to almost any extent without impairing
the tendcity of the metal.” o

"The old fusible alloy of bismuth, lead and tin melts
at 197° Fah. ; the cadmium in the above is stated to
give it superior fusible qualities. When mercury is em-
ployed to render metals fusible, the compound becomes
an amalgam, and not an alloy; -and in every instance
it impairs the tenacity of the metals. This is quite dit-
ferent from the opinion quoted above.

Cadmium is a metal which is but little known in the
general arts, and there are comparatively few persons
who have seen it. It is white in appearance, like tin—
very ductile and malleable. It fuses considerably under
a.red heat, and is nearly as volatile as mercury. It is
found in minute quantities associated with zinc ; and in
the distillation of zinc ores it comes over among_ the
first products, owing to its great volatility. Cadmium
forms several definite alloys; it unites with platinum
and eopper at a red heat. It is soluble in the powerful
acids, especially nitric.

FaLLiNg oF A Grist MiiL.—On the morning of
the 3d inst., a portion of the Mount Vernon Mills, at
Troy, N. Y., fell outward under a heavy load of 100,-
000 bushels of grain, about half of which was scattered
among the ruins. .The mill was only erected last win-
ter, But good builders had . pronounced it unsafe. The
loss is $5,000, which might have been obviated by the
previous outlay of $500 in the erection of stronger
walls.

Sawine FeaTs.—Referring to the great feat of saw-
ing deseribed on page 117 of the present volume of the
SCIENTIFIC AMERICAN, Mr. Sturett A. Baird, of Mar-
shall, Texas, informs us that the sawing of 1,000 feet
per hour is held to be good work for the pine of that
region. This he can do without leaving the mark of a
tooth upon it. Southern pine is more close in the grain

and more difficult to saw than the pine of the North.
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the quartz upon what is called ¢ St. David’s lode.” Of }

“Dr. B. Wood, of Nas‘hgi}le, hdas discovered a valua-|

is camposed of from’one/to ‘two parts of cadmium, from’

A GREAT MACHINE FOR A SIMPLE PUR-
POSE-TURNING BAGS BY STEAM.

We have recently examined a machine more compli-
cated than a stocking loom for the simple purpose of
turning cloth bags (after they have been sewed or woven)
the right side out! ‘¢ Can it be,” we asked the invent-
or, ‘‘that there is a demand for machinery for perform-
ing so trifling an operation as this?”

¢ Oh, yes ;” he said, *‘it takes as much time to turn
a bag as it does to make it, at the present day. In our
neighborhood there are two large cotton manufactories
devoted exclusively to making cloth for bags. In the
country there are probably three hundred bag manufac-
turers, employing from two to fifty turners each, and
one of these machines will do the work of thirty hands.
One of the large manufacturers in this city told me that
the machine, besides saving in wages, would enable him
to effect considerable economy in his rent, from the
small room occupied by the machine in comparison with
all the hands he now employs for turning.”

The machine works in the most accurate, rapid and
beautiful manner, but it would be difficult to give any
clear idea of its ingenious mechanism without diagrams.
An application for a patent for the invention has been
made through the Scientific American Patent Agency,
and probably our readers will hear more of it at some
future time.

How To SwiM IN A Surr.—At a late meeting of
the Chicago Academy of Sciencer, one of the members,

{in the course of a discussion, gave the following very

useful information for persons who may be shipwrecked
or who happen to fall overboard at sea:—*‘* The person
must maintain such a position as to see the waves as
they approach, All that is required, then, is that the
swimmer keep his course, watching their approach. As
he rises upon a wave, lie will see a roaring cataract three
or four feet high rushing toward him as though it
threatened destruction; but if he holds his breath a
moment, the crest will pass harmless over him, and in
an instant he will* find himself on the windward slope
lof the wave, perfectlysafe and re';xﬂg' to continue as be-
fore. If the person is floating upon a board or plank,
he should turn his head toward the coming waves and
keep-his float at right angles. to them, holding his breath
as before¢ when the crests-pass. In this way he will be
safely driven to the beach; but if he allows the board
to be struck by theé waves sidewise, he may be rolled
over and over, and, in his fright, let go his hold.”

e~ A Ve aarmms

From some very interesting experiments made by
Professor L. Vella, of Turin, we are led to conclude
that the poison curare is an antidote to strychnine.
That a mixture of these two deadly poisons so far from
increasing in virulence becomes innocuous, and may be
administered to animals with impunity. Signor Vella
was led to try this experiment by considering the pro-
perty possessed by curare of paralysing the motor
nerves, and to apply it to the cure of tetanus, a disor-
der essentially convulsive. Curare completely destroys
the effects of a dose of strychnine, which is mortal when
administered either by the stomach, or by injection, or
injected into the veins. In a physiological point of view
this fact is important, for it serves as a scientific basis
to all the applications of curare that can be made in
therapcutics.

&
®

CoNVERTING WAR SHIPS INTO STEAMERS.—The
Board appointed by the Secretary of the Navy to ex-
amine what ships of the navy may be converted into
steamers report that they have found it inexpedient,
owing to their small capacity and various other consid-
erations, to recommend any but the following line-of-
battle ships: Pennsylvania, Columbus, Ohio, North Caro-~
lina, Alabama, Virginia and New York. The other two
—the Deloware and New Orleans—are unfit, both in
frame and planking, for this alteration. The entire eost
of converting these ships, according to their estimate,
will be about $3,064,000.

THE cultivation of the gilk worm is said to be a com-
plete success in California. Specimens of cocoons, floss
and twisted silk were exhibited at the late Mechanics’
Fair in San Francisco. California is yet destined to

bedome a great wine and silk-producing State.
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IMPROVED CONNECTED STEAM TRAIN FOR
MANUFACTURING CHOICE BROWN SUGAR
FROM CANE JUICE.

In order that the object and nature of this invention
may be fully understood, before describing it reference
will be made, as briefly as possible, to the ditferent ap-
paratuses for, and methods of, evaporating cane juice
heretofore used, and their defects explained.

Notwithstanding the various and multiplied mechani-
cal appliances used in sugar making, there are but two
methods of evaporatingcane juice, viz: one by the direct
application of fire or flame to kettles, and the other, by
the introduction of steam into pans either open or in
vacuo. The apparatus for refining is very expensive,
and within the reach of large capitalists only; hence it
has been adopted by but few—the great body of planters
being engaged in the manufacture of the ordinary brown
sugars.

In what is known as a ‘‘ kettle train,” employed in
the first mode, the smallest kettle, termed the *‘bat-
tery,” is situated immediately over the fire, and the lar-
gest one, known as the °‘defecator,” is furthest from
the fire. As the cane juice comes from the mill, it is
directed into the defecator, where lime is added for its
defecation. After being boiled and scummed, it is
passed forward from one kettle to another in the train

tion varies with thesnature of the cane juice. It must
be sufficient to effect perfect defecation or very little in
excess ; and to maintain this point.uniformly requires
great skill and care on the part of the sugar maker.

In all the arrangements of kettles or pans heated by
the direct action of the fire or flames, it is found practi-
cally impossible to preserve an equal temper of the cane
‘juice. from the fact that after the juice has been limed
in the defecator, boiled and scummed, it has to be
passed forward with dippers or buckets to the next pans
or kettles of the set for further evaporation and clean-
sing, and in doing so, more or less of the tempered juice
must be left in the defecator, it being impossible to
thoroughly empty it.

It frequently happens at night or at other times when
the attendants are sleepy or careless, that a larger quan-
tity than usual will be left, and on the defecator being
filled up withraw juice and having the usual quantity
of lime added, the liming or temper will be in excess or
too high ; and if the same thing should be repeated,
the trouble will be increased in the next charge, and
considerable damage is thus often occasioned to the qua-
lity of a large quantity of sugar. This excess of lime

gives a dark color to the sirup, which can only be re-
moved from it by filtration through animal charcoal or
bone black.

its foreign matters. In boiling in kettles which are al-
ways on the same level, this difficulty is remedied at
once by the addition of some less concentrated juice from
the next or one of the kettles further back in the train ;
this being done, ebullitien starts afresh and the clean-
sing process goes on as before. Inthe open steam train,
as heretofore arranged, with the pans isolated, no con-
venient provision is afforded for this transfer of thejuice,
and in consequence, the albuminous impurities remain,
and when the sirup is concentrated to the sugar point in
the battery, nothing but a pasty and deliquescent suggr
is obtained.

To get rid of the imperfections remaining in the sirup
resulting from the process described, some manufae-
turers resort to the use of ‘¢ settling tanks,” where the
sirup is accumulated in large quantities, to undergo by
repose a natural subsidence of its impurities. The den-
sity of the sirup best suited for this purpose is 27° or
28° Baumé, and the subsidence proceeds best while the
sirup is hot. From the length of time required (24 to
72 hours) and the increased density of the sirup owing
to the loss of heat, the subsidence proceeds but slowly,
and changes in the composition of the sugar inevitably
ensue ; these changes are produced even in the purest
sirups, when thus treated, but they take place more
rapidly and to a greater extent when the sirup holds in

GILBERT & AMES' CONNECTED STEAM TRAIN FOR MANUFACTURING “CHOICE” BROWN SUGAR FROM CANE JUICE.

for further evaporation and cleansing, till it reaches the
battery in which it is concentrated to the sugar point,
and from which it is discharged into the coolers.

With the use of the kettle train the amount of fuel
consumed is enormous, varying from 2% to 5 cords of
wood per hogshead of sugar made, according to the state
of the cane—a quantity much greater than is necessary
to produce the amount of evaporation demanded. There
is also required for every kettle a hand to attend to the
*‘ brushing-off’ of the scum, and in bucketing the juice
from one kettle into another, which is very laborious
work. Considerable loss occurs by the leakage of the
juice through the tiling, even when the kettles are set
on the most approved plan, as well as in ‘¢ water strikes,”
by the temporary stoppages of the working of the train.
. A large percentage of the sugar is lost by being burnt in
emptying each ¢‘strike,” the crystallizing power of
which, being impaired, drains off from the crystallized
sugar into the sugar as molasses, as also in the process
of cleansing the battery by burning, which must be done
at least every third or fourth day. The loss by this
means upon each crop of sugat taken off in open kettles
-is at least five per cent. But the ill effects of this con-
stant burning manifest themselves not so much in the
loss in guantity as in the injury to the quality of the sugar
which so much depreciates its market value.

The proper quantity of lime or ‘‘temsitts” for defeca-

It has been attemptéd to obviate this imperfection by
defecating the cane juice in separate pans heated by
steam and isolated from the kettle train; by this, only
algtial amelioration of the result is effected, for the
agice still has to be bucketed from kettle to kettle, to
ﬁep them all full, or nearly soq

The open steam train has been adopted to a consider-
able extent, as an improvement on the kettle train.

In the ordinary open steam train, the pans are placed
at different levels, the defecator the highest, and the
others successively lower, the battery being the lowest,
and the juice is completely discharged from one pan to
another by gravitation.

In operating the train, the cane juice, after being de-
fecated, is conveyed directly into the evaporator, and is
there subjected to the triple process of evaporation,
c‘leansing and concentration, all of which must goon at
the same time. That these important operations should
be performed at the same time and in the same vessel,
without serious injury arising in one or other of the pro-
cesses, is impossible, and experience has proved that it
is so. But while, by this apparatus, a perfect defecation
can be maintained, the subsequent treatment of the juice
in the isolated pans is unfavorable to the perfect clean-
sing of its impurities ; the reason of this is as follows.

After cane juice has reached a certain density in boil-

ing, it becomes thick and viscid, and ceases to throw off
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solution those organic substances which are fouad i
cane juice. Sirups thus treated, when concentrated to
the sugar point, produce gray sugars—sugars in maay
cases inferior in quality to those made in kettles.

In fact, the manufacture of sugar by the ordinary
open steam train is so defective that most manufactarers
who have adopted it, have been compelled to resort to
the use of bone black, vacuum pans, centrifugals, er
other remedial processes, to obviate the radical defeets
of its arrangement, as a means of obtaining sugar of goed
quality.

The object of this invention is to so construct and
arrange an open steam train as not only to provide for
the perfect defecation of the juice in the defecator, but
to obviate the above-mentioned defect of the ordinary
steam train, and to this end the invention consists of
the connected steam train, which is described as fol-
lows:—

Fig. 1 is an elevation of the connected steam train.

Fig. 2 is a plan of the same.

Similar letters of reference indicate corresponding
parts in both Figs.

A B C D are the pans, represented as consisting of
the same lomg, open tank, but they may be otherwise
arranged side by side at the same level, so as to consti-
tute a continuous train, the largest pan, A, which is the
defecator, being at one end of the train, and the small-
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est one, D, which is the battery, beingat the otherend;
the others being arranged intermediately.

At the end of the defecator there is a trough, E, for
the reception of the scum gathered from the juice in the
defecator. In the lower part of the partition, between
the defecator and the pan, B, there is a slide valve, z,
which may be opened to allow the juice to be discharged
from the defecator into the pan, B.

Steam is furnished to iiic cvaporating pipes, ¢ ¢ ¢,
within the several pans, by branches from the main
pipe, F, which le:ds it from the boilers. Cocks or stop
valves, G, are fitted to the steam pipes so that the stcam
can be shut off from either pan without interfering with
the others. The water from the condensation of the
stcam in the several pans is carried back to the
boilers by the pipe, H. In the battery is a discharge
cock or valve, d. J is the strike box.

Rotary pumps, a a” a’/, for passing the juice forward
from one pan to another of the series, as the process ad-
vances, are arranged one uunder each of the divisions
between the pans, A B C D : the discharge pipe from
each pump leads forward te thc next pan in the serics,
so that the contents of the defccator, A, may be dis-
charged into B, those of B, into C, and those of C,
into the battery, D.

Motion is communicated to these pumps by belts on
the pulley, e, and the loose friction pulleys on the rods
operated by the handies, b b b.

The operation of the train and treatment of the juice
ave as follows:—

In starting, the defecator, A, is charged with raw
juice from the mill or juice boxes ; the steam is let on,
and when the juice has attained a temperature of about
150° Fah. the proper dose of lime for its defecation is
added. As the heat of the juice increases, the albumi-
nous matters rise to the top with many impurities in the
form of scum, which is skimmed back into the trough,
E, and there allowed to settle. -

As soon as the juice has been properly defecated, the
slide valve, z, is opened and the defecated juice allowed
to run into pan, B, until the proper quantity is obtained,
when the said valve is closed. Steam is then let on to
pan, B, and the boiling and cleansing process begins
therein and the impurities, as they rise, are brushed
back into the defecator, and from thence into the trough,
E. After the juice has been boiled a short time in the
pan, B, it is discharged by means of the pump, ¢’, into
thz pan, C, and the pan, B, is replenished from the de-
fecator, either through the slide valve, z, or the pump,
a. Steam being then let on to the pan, C, the cleansing
process procecds therein as it previously did in B. As
the juice in the pan, C, becomes thick and viscid, and
does not readily throw off its impurities, a sufficient
gnantity of less concentrated juice is passed forward to
it from the pan, B, and ebullition is increased and the
cleansing proceeds again actively. The 1mpurities as
they risc in C, are brushed back to the pan, B, and
from thence to the defecator, and thence to the trough,
E.

When the juice has been properly cleansed of its mu-
cilage and other impurities in the pan, C, it is passed
forward to the battery, D, by the pump, a’’, where it is
concentrated to the sugar point, and whence it is dis-
charged by a cock or valve, d, in the bottom, into the
strike box, J. As soon as the sugar in the battery has
been discharged into the strike box, the battery is re-
charged with sirnp from the pan, C, by the pump, o/,
and that pan replenished from the pan, B, by the pump,
a’; from the defecator, A, by the pump, a, or valve,
z; and the defecator, as soon as it is completely
emptied, and not before, is again supplied from the juice
box or mill, and thus the rotation is continned, the
pans, A B andC, clarifying and preparing the jnice for
the battery, D.

It will be observed that in the process performed by
this apparatus, the proper point of liming can always be
maintained, from the fact that the whole of the juice so
defecated in the defecator, A, is passed forward into the
ot?)er pans of the series in succession, without any ad-
mixture with the raw juice, consequently giving to the
sugar mgker the means and facility of keeping an uni-
form teraper in the cane juice from the begining to the
end of theerop ; and from the defecator to the battery,
the cane juice is treated continuously as a boiling mass,
whereby a perfect separation of the albuminous princi-

ple can always be maintained before the sirup is con-
centrated to the sugar point in the battery, and hence
are obviated the imperfect defecation caused by the too
high liming of the juice, as in the ordinary fire or kettle
train, and the imperfect clorification and cleansing of
the juice, as in the isolated pans of the ordinary open
steam train ; as the result of this process, the finest
quality of brown sugar that can be made is obtained.

Besides the improved result thus obtained by its use,
there are other advantages in the working of the con-
nceted steam train, to wit: Its management is so ex-
tremely simple that one-kalf the attendants required to
work other apparatuses are, in this arrangement, dis-
pensed with ; the duties of the attendants are rendered
very light, for the labor of bucketting is dispensed with,
and by ‘‘ foaming” the pans but little brushing is need-
cd to cleanse the juice completely.

Constant intercommunication can be kept up between

the pans, and the juice can be thrown at will from one.

pan to another, to facilitate the cleansing, as it becomes
thick and viscid.

The operation of the train can be expedited or retard-
ed at pleasure, as it is always under the complete con-
trol of the sugar maker.

The connected steam train also economizes both time
and fuel, it being evident that the necessary manipula-
tion from one pan to another can be performed more ex-
peditious’y, and the loss of heat which attends the pro-
cess in other apparatuses is obviated.

A crop of 515 hogsheads of sugar, made upon the prin-
ciples embraced in this invention, classed as ‘‘choice’”—
the highest grade of brown sugar krown in the New
Orleans market, and commanding the highest price.

A working model of this train was exhibited at the
Louisiana Industrial Fair, held at Baton Rouge in
March last, where a certificate was awarded it ‘‘ as pos-
sessing great facilities for making sugar, and having ad-
vantages over any other on exhibition and worthy a first
premium.”

Three sizes of these trains are manufactured, of the
capacity to make 10, 15, and 20 hogsheads of sugar
each, per day. As these trains are simple in construc-
tion, dispensing with the usc ef isolated clarifiers, set-
tling tanks, bone black, vacuum pans, centrifugals, and
other expensive paraphernalia heretofore required in con-
nection with the ordinary train, they can be furnished
to planters at very reasonable prices.

Messrs. Merrick & Sons, Philadelphia, are the author-
ized agents and manufacturers, to whom inquiries for
information can be directed to their office, No. 36 Camp-
street, New Orleans, or to either of the patentees.

The patent for this invention was granted to W. H.
Gilbert, of Bayou Goula, and H. O. Ates, of New Or-
leans, La., on June 5th, 1860, through the Scientific
American Patent Agency.

CHLORINE.

The value of chlorine to arts and manufactures rests
principally upon its power to bleach or destroy color;
and by its means, the manufacture of linen and cotton
goods has been very much improved.

Chlorine was discovered by the celebrated Charles
William Scheele, a Swedish chemist, during the latter
part of the last century. Chlorine is so energetic that,
if let loose upon the world, it is sure very quickly to
unite with some one body or another; hence we never
find it on the face of the earth in its primitive condition.
Again, nearly all the compounds of chlorine are soluble
in water ; hence rain dissolves them out of the soil, and
thus they pass by running streams, brooks and riversinto
the sea, where they are found in great abundance.

The most notable compound of chlorine is the table
salt of domestic use, which consists of 23 parts of a
beautiful soft metal, called sodium, and 35 parts of
chlorine, both of which can be separated from one
another, and exhibited in their natural beauty. When
chlorine is isolated, it takes the form of a vaporous gas,
having a greenish yellow color; hence Sir Humphrey
Davy gave it the name of chlorine, from the word
chloros—light green. .

A compound of chlorine and potash is most exten-
sively used in the formation of friction matches. How
much these household trifles add to our daily comfort
all can tell.

In crowded hospitals, in dark and dank places, where

Y
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the matter of infectious miasma lurks, a little chlorine
set free destroys the arch enemy on his own ground;
hence chlorine is a most powerful disinfectant, and for
this important discovery Dr. Carmichael Smith received
from the English Parliament a large grant of money.

Chlorine gas is extracted from common salt thus:
Place into a retort two ounces of salt, one and a half
ounce of black oxyd of manganese, two and a half
ounces of water; shake these together; then add gra-
dually one and a quarter ounce of concentrated sul-
phuric acid, and boil the mixture with a gentle heat,
and collect the chlorine gas that is generated in a jar
over a pneumatic trough filled with warm water. In
this state it has a suffocating color, and is very irritating
to the trachea or throat valve; thus, wherever it is
made, good ventilation is necessary.

There are many other compounds of chlorine used in
chemical arts besides those named, such as hydrochloric
acid, which consists of hydrogen and chlorine, and being
mixed with nitric acid dissolves gold. It also enters
into the manufacture of imedicines, particularly of
calomel. Thus have we shown briefly some of the uses
of chlorine. It is but one, however, of a family of four
similar bodies, all of which are to be found in the ocean.

SepTIMUS PIxssE.

GREAT CHURCHES.
The following ig a table of the capacity of several
large European churches, in which a square yard is al-
lowed for four persons:—

Persons, Sq. yards.
St. Peter’s, Rome..................54,000 13,500
Milan Cathedral... ... 87,000 9,250
St. Paul’s, "Roine.. ...82,000 8,000
St. Paul’s, London..... ...25,600 6,400
St. Petronio, Bologna. ...24,400 6,100
Florence Cathedral.... ...24,300 6,075
Antwerp Cathedral............... 24,000 6,000
St. Sophia’s, -Constantinople..23,000 5,750
St. John Lateran:iiciie ... .. 22,900 5,725
Notre Dame, Paris .21,000 5,250
Pisa Cathedral.......... ,13,000 3,250
St. Stephen’s, Vienna... 12,400 3,100
St. Dominic’s, Bologna. 12,000 3,000
St. Peter’s, Bologna...... 11,400 2,850
Cathedral of Sicnna. ...11,000 2,750
St. Mark’s, Venice............... 7,000 1,750

The piazza of St. Peter’s, in its widest limits, allow-
ing twelve persons to the square yard, holds 624,000 ;
allowing four to the same, drawn up in military array,
202,000.

CELL "LIi¥E.

[Prepared expressly tor the Seientific American.]

Nature has taken “ufjon herself $o many and such
varied forms, that it will be a rather startling assertion
to unscientific readers to learn that’all these, ecither as
wuimals ; Trom man down to the monad; or as veget-
ables, from an oak treec to a confervoid, are derivable
from, and make their first appearance as, a minute mass
of matter of a somewhat spherical form, and te med a
cell.

If we are ever destined to solve the great problem to
know what is life, it will undoubtedly be on the border
land of Nature, where her two great kingdoms of animal
and vegctable existence seem to approach each other—
that there we shall make the first footsteps which shall
eventually lead to the nearest relation to supreme
Fvisdom that man shall be ever permitted to attain. It
is this feeling, acknowledged or unacknowledged, that
has ever acted as the spur to the investigating mind o
the naturalist, and it is the knowledge of the existence
of the power of learning that has secured for the patient
student of Nature the respect of unscientific minds, and
persons who could see no direct advantage to be gained
from his painstaking search after that philosopher's
stone of life which would make him feel that ¢ knowl-
edge is power.” Perhaps no class of phenomena has
excited a greater wonder, a purer joy, a sublimer inter-
est among those who have been permitted even to catch
a glimpse of them than the almost boundless field of
discoveries which are revealed to us by the aid of the
microscope,and the interest which they engender is due
in no small degree to the fact, that they alone hold out
any promise of ever leading us to a knowledge of the
beginning of lfe.

We intend herein to give a comprehensive sketch
of the primary forms of life in the vegetable and the
animal, and any statements given may be implicitly
relied on as bging in accordance with the very latest
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developments of the microscope as applied to natural
science.

The first indication of life, be it animal or vegetable,
is found in the simple cell—a somewhat spherical sac,
varying in size, but mostly so small as to be invisible to
the unassisted vision, but which, when examined by
means of the microscope, is found to have undeviating
characters.  Yet, strange to say, in this simple form the
vezetable cannot be distingushed from the animal. The
lower orders of both kingdoms, consisting of single celled
organizations, are so similar in outward appearances

that they have been often confounded, so that what
were once considered whole familes of animals, princi-
pally on account of their possessing individual motion,
have been now found to be but different states of plants
of larger growth.

As a simple example of a single celled plant, we may
take the green slime which is sometimes seen spread
over damp stones, walls, &. If a small portion of this
be examined under a microscope, it will be found to be
composed of a multitude of green cells, each surrounded
by a gelatinous envelope, a. After a while these arc
found to become elongated, and at last a contraction is
found to take place across the middle portion, b ¢ d.
T'his gees on until, at last, each cell becomes two, thus
presenting us with a good example of that carious mul-
tiplication by duplicative sub-division, which is the mode
in which increcase nearly always takes place throughout
the vegetable kingdom. This is the mode of growth of
this plant, but its generation is totally different, yet, at
the same time, cqually simple. It consists in the union
or fusion of two cells—a process which is termed conju-
gation, and takes place in many other plants. This
process is seen in the figure e f g. A bridge is first
formed between two adjacent cells, which at last coalesce
into one large cell.  The contents of this then become
pasty and sub-divide into new cells.

This plant does not present to us the motile form
which is secn in many plants, but our friend the yeast
plant shows it in a striking manner. This is first pre-
seated to us as a number of spherical cells, as seen in

the figure @ a. After some time a swelling is seen to
take place on one side of the cell, where an opaque spot,
called a nucleus, is seen, b, and as this growth is con-
tinued, there is formed a kind of bud, as shown at c.
When this bud becomes of the sizc- and form of the
parent cell it also pushes out a bud, and the process
continuing, a row of cells is formed, as at d. The num-
ber of these cells in a chain varies as does the size and
form of each individual cell. Each one is found to have,
somewhere on its wall, the small spot mentioned above,
and called the nucleus, which is the starting point for

the new cell; and if two of these nuclei are present, as

is sometimes the case, two new cells are simultaneously
formed, springing from the first or sporule stage.

Up to this point the sugar or nitrogenous matter in
the liquid undergoing fermentation is being metamor-
phised into new matter—alcohol, carbonic acid and
water. T'o make this clearly apparent we may express
it by the use of chemical symbols, as follows. Sugar
is composed of twenty-four atoms of carbon, twenty-
cight of hydrogen and twenty-eight of oxygen, and 1s
written thus, Ceq H28 O28. The change which takes
place during fermentation is thus shown:—

One atom of sugar, Ca4 Has Ogs, becomes

C16 Hag Og" = four atoms of alcohol.

Cs O16 = cight atoms of carbonic acid.

Hy4 O4 = four atoms of water.

So that when we find the yeast plant about to pass
from its first into its second stage, we may be sure that
fermentation is complete. Brewers being aware of this
fact, and having no further use for the plant, arrest its
growth at this point by raising the temperature of the
lignid.

The second or thallus stage makes its appearance after

a few days, under favorable circumstances. The
cells or sporules become much elongated. A division or
partition forms across each, so that two cells are now
formed from one and (this process of sub-division con-
tinuing) jointed threads make their appearancc—at first
simple and undivided, and afterwards branched—and
the plant now exists in the state of a root or thallus.
This takes place at or near the surface of the liquid in
which it is growing.

The yeast plant has up tq this point been growing;
it now begins to reproduce. The third or fructification
stage is never seen in fermented liquors, from the reason
we have given above. Indeed, it had hardly been seen
until Hassall experimented on the yeast plant. When
it begins to appear, jointed threads shoot up from the
root and become branched; each branch at last bearing
upon its extremity a row of rounded and beaded cor-
puscles, which arc about the size of, or perhaps mostly
a little larger than, the sporules scen during the first
stage, but differ from those bodies by becoming, after a
time, opaque and firm in texture. This portion of the
life of the yeast plant is somewhat obscure ; but it would
secm that from some of these corpuscles come forth the
sceds, which cannot fruetify and grow until they have
been impregnated by the antherozoids, which are
ejected from other cells. This mode of reproduction has
‘ot been positively ascertained to take place in the yeast
plamt, but it has been seen in nearly allied vegetables.
In the figure, the cells containing the seed are seen at
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a, whilst the antherozoids are represented at b These
listle antherozoids are remarkable from possessing
separate individual motion, swimming about vigor-
ously by means of certain hair-like organs attached
toone end; and this motion scems so plainly to indi-
cate separate life that they have again and again Leen
taken for animals. The ycast plant is not the only
vegetable which exhibits them, but during their fruciifi-
cation they make their appearance in many others,
always possess much the same characters, being spiral
threads furnished with one or more hair-like appendages,
termed cilia, as motatory organs. The seeds, or spores,
as they are sometimes called, have often motion almest
as vigorous as the antherozoids, and produced in the
same manner. In Fig. 4 arc shown both thesc organs

Fig. 4,

@

as seen in a larger water plant, a being the spore in
motion, a’ the same at rest; b the antherozoids in the
cells of the plant, and 3’ the same frec and in motion.
Ve can easily understand from the above description
of the yeast plant how, from a single cell, may be formed
a large, many-branched plant or tree; such an organism
being but an accumulation of cells of different forms and
structure, asany one can satisfy himself by a careful ex-
amination of any vegetable tissue by means of a micro-
scope. But there are other single celled organisms
which differ completely in their characters from veget-
ables, and it is often difficult to distinguish them therc-
from. It is only from a carcful study of their habits and
life that we are enabled to rank them with animals.
There are many large and widely distributed groups of
organisms which have at different times been bandicd
backwards and forwards between. the vegetable and
animal kingdoms ; it is but the other day that a large
group of what have been hitherto considered distinct
plants have been placed by a French naturalist in the
animal kingdom.

A good example of a single celled animal is found in
one of the little masses of flesh which are so common in
stagnant and other water. It is called c/ilodon cucullulus,
and its reproduction is effected in a curious manner;
very much after the mode of that of the green spoken
of above. The animal moves about in the water by

means of cilllee placed at one extremity of its body.
When reproduction takes place the body sub-divides
cither longitudinally, @ and b, or transversely, ¢ and d,
each half becoming a separate and complete animal.
This operation is performed with such rapidity, under
favorable circumstances, that, according to the caleula-
tion of Professor Ehrenberg, no fewer than 268 millions
might be produced in a month by this repeated act of
sub-division.

Thus we sce that sub-division of cells constitutes the
mode of growth in the lower orders of animals, and the
same rule holds goodin higher orders; there being this
striking resemblance between the two kingdoms. 1In
animals, however, the primary cell form becomes morc
effectually obliterated than in the larger plants, the
larger vessels and some of the tissucs not presenting the
cell in as perfect a condition as in the plant.

The microscope has been of great service in the study
of lower as well as the higher order of animals, and out
of¥its application to the study of the latter has grown
a scicnce—that of histology—of infinite value to the
anatomist and the medical man, and thus to all man-

kind. A. M. E.
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IMPROVED APPARATUS FOR THE COMBUS-
TION OF SMOKE IN STEAM BOILER
FURNACES.

It is well known that in most furnaces of steam boilers

a large part of the fuel escapes in the form of sparks,

particles of carbon, carbonic oxyd, &c., without being

consumed, in consequence of an insufficient supply of
oxygen to the furnace; and many plans have been tried
for furnishing the additional supply of air requisite for
perfect combustion. We
here illustrate a device for
blowing currents of air into
the furnace of a steam boiler,
by the curious principle that
is called the principle of

Venturi. This principle is

illustrated very clearly in

Fig. 4 of the annexed cuts.

Into the pipe, a, filled with

steam under pressure, is in-

serted the small tube, b, so
that steam may issue from
its end in the direction indi-
cated by the arrows. Now,
if this jet of steam is allowed
to flow through a conical
tube, open to the air, a cur-
rent of air will be carried

g1

the same may be obtained by addressing R. B. Fitts,
at No. 609 Sansom-street, Philadelphia.

ARTIFICIAL LEATHER AND Snors.—At Amherst,
Mass., artificial leather is made of a mixture of saw-
dust, chopped flax, tar and waste paper, mixed with
gutta percha. This article is used for stiffenings in
shoes, and, to some extent, for inner soles. It is cer-
tainly much superior to the stiffenings of coarse brown

along by the stream of
steam in the same direction

with itself.
D. H. Williams, of Pitts-

burg, Pa., has invented an
apparatus by which this
property of a jet of steam is
made available for introduc-
ing a blast of air into the
furnace ot a steam boiler.
This apparatus is represented
in the annexed engravings.
Like letters refer to like
parts in all the figures.

M is the boiler; I I are

éﬂl‘hiljlm‘;bbp’\

the side walls inclosing the
boiler, boiler furnace, &c.;
F is the furnace, showing
also the grate bars; G is the combustion chamber formed
by the side walls, I I, the bridge wall J, and the heat-
retaining wall, 4; the heat-retaining and deflecting wall
A, has a flue or opening, e, for the pasage of the pro-
ducts of combustion ; a is the steam pipe by which the
steam is conveyed from the boiler, M, to the nozzles,
b b (with one-twentieth inch holes), which are arranged
external to, and concentric with the air openings, C C;
d d are the passages through the walls, I, to the
air chamber, %, in the rear of the bridge wall, J,
for the free passage of the air to
the air openings, C C; B is the
water space, S the steam space,
and f a stopcock regulating the
flow of steam through the pipe,
a, and thus the blast of air into
the combustion chamber of the
furnace. After the steam is
raised in the boiler, if the stop-
cock, /, is opened, jets of steam
will issue from the several tubes
or nozzles, b b, and rush into the
combustion chamber, G, carrying
with them in their passage
through the conical openings,
C C, currents of air, on the
principle of Venturi, as has been
explained.

It will be seen that the currents of air into the cham-
ber being numerous, the air is distributed very thor-
oughly among the unburned portions of the fuel, com-
pleting the combugtion in the most effectual manner.
The owners of the Pptent say that experiments have
shown a saving of 20 per cent of the fuel by the use of
this apparatus, which is applicable to either stationary
or locomotive engines.

The patent for this invention was issued on May 15,
1860, to David H. Williams and R. B. Fitts, assignees
of the inventor, and further information in relation to

paper, which was formerly used in cheap Eastern shoes.
A very good improvement has recently been pro-
duced in stiffening the heels of stout boots and shoes,
in the form of thin plates of sheet zinc sewed in between
the lining and the outer leather. Heels thus formed
always remain stiff, and never break down.
IMPROVED CORN SHELLER AND CLEANER.
The annexed engraving represents a new power corn
sheller and cleaner, for which Letters Patent were

IMPROVED CORN SHELLER AND CLEANER.

granted to Messrs.Hubbler, McGrath and Richards, of
Lafayette, Ind., on Sept. 5, 1860, and which, judging
from the testimonials of parties now using them, is far
superior to other shellers now in use. Messrs. Spears
& Hardy, of Lafayette (one of the largest grain firms in
the West), state that they have shelled 300 bushels per
hour with cne of these machines, now in their ware-
house, and that they are confident they can shell 5,000
bushels per day. Many others speak practically of their
superior advantages.

The great desideratum in corn shelling seems to have
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AAAARARRARAAAAYA!
WILLIAMS' IMPROVED SMOKE-BURNING APPARATUS.

been attained in this machine, as it. shells rapidly and
perfectly clean, whether the corn is wet or dry, and
delivers the grain in a sound and unbroken condition.

The corn is introduced through the hopper, a, to the
cylinder, B B, which is constructed of rods of wrought
iron (as shown by the dark lines), placed at such dis-
tances apart as to admit of the free egress of the shelled
corn between them at any point. An iron cylinder, c,
with broad flat teeth, rotates concentrically within the
cylinder of rods, operated by
pulley, O, and as the corn
is fed in at a the cobs are
forced out at the discharge
end, d.

The rough surface pre-
sented within the rod cylin-
der, together with a slide in
the discharge end, d (by
which the cobs may be re-
tained in the cylinder until
thoronghly shelled), places
the machine wholly within
the control of the operator ;
and by the instant delivery
of the grain the moment it
is ched from the cob,
almger of its being cut
or “ground is effectually
obviated, and the cylinder
also kept free and clear from
obstructions.

The cleaner attachment is
also perfect in every part,
consisting of a cylindrical
screen, e e, surrounding the
rod cylinder, and slowly
rotating by means of the
cog gears, f and f, driven
by pulleys, g and ¢’. The
shelled corn is constantly
agitated by the rotation of
the screen, ‘whilst a blast
from the fan, 4, driven by
pulley, P, and gear wheels,
p and p, enters the screen
at m and forces the chaff
and dust out at », with the cobs; thus effectually
cleaning the corn, which falls through the screen
to the floor. A sheet iron cap or jacket covers the
screen. The entire machine is constructed of iron and
firmly set within a frame, o, of like material, thus com-
bining efficiency with durability in the greatest possible
degree.

Every machine is warranted to perform as recom-
mended, and all orders will be promptly supplied by the
patertees and manufacturers, Hubbler, McGrath &
Richards, Lafayette, Ind.

————te————

Liquip Gases.—MM. Drion
and Loir have suggested a new
method of obtaining gases in the
liquid state, which consists in
nastening the evaporation of cer-
tain liquids by the introduction
of a minutely divided current of
air. We have no description of
the apparatus, so we can only
give the results announced. The
sudden evaporation of ether pro-
duces 34° C. of cold, which suf-
fices for the liquefaction of sul-
phurous acid. The evaporation of
liquid sulphurous acid produces
50° of cold, which liquefies am-
moniacal gas. Liquid ammoniacal gas instantaneously
vaporised gives 65° which will liquefy carbonic acid,
and carbonic acid vaporised in the same way gives 87°
of cold. By means of the cold produced by the evapor-
ation of ether, the authors liquefied the carbonic acid
obtained by heating bi-carbonate of soda in a sealed
tube; and they proved that, when ihe action of the
cold was discontinued, the acid re-combined with the
soda. They also proved that, at very low temperatures,
chemical combinations did not take place, for instance,
at 679 sulphurous acid did not unite with ammonia.
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A NEW SCIENCE.

—

@NOWLEDGE is like a grafted tree
) whose roots strike deeply into the
? past, and whose branches extend up”
\wards and outwards into the present

tree, and of late years it has rapidly
multiplied in variety and greafly
improved in quality. *‘Social science”
is a new fruit which has appeared on this tree, and
it promises to be one of the most valuable species that
hangs upon its bows. The welfare of man, as a social
being, should be the aim and end of research in
science and art ; but hitherto this great truth has not
been duly appreciated. Knowledge, like rank and
wealth, has been most generally viewed as a power to
be employed for ambitious purposes; but we trust that
a better era is dawning upon the world. Social science
differs from every other in one striking feature. It is
not like mechanics or chemistry, which expand and are
sub-divided into branches with an increase of knowl-
edge; but, on the contrary, it lays all the common
sciences under tribute and collects facts from every
source, so as to bring them to bear directly upon the
welfare of man as a social being. The devotees of this
new science have a particular organization, which has
had an existence for several years, in Great Britain, as
a most respectable association. Among its members are
some of the very greatest men and noblest spirits in that
country, and at its meetings lords and dukes mingle
together with mechanics and merchants to express their
opinions and consult together for the promotion of the
general good. The last annual meeting of this associa-
tion was held in Glasgow; Lord Brougham made the
introductory address, and subjects of very great import-
ance to mankind in general were discussed. The
effects of machinery upon labor, the effects of different
trades upon the health of women and men, and the
effects of *‘trades’ unions” and patent laws formed
topics for several reports and papers. Such a science
and such discussions we hail with pleasure. They are
of infinitely more importance than Darwin on the
“¢ Origin of Species,” *‘ Pre-Adamite Man,” or any of
those works on natural science which have lately caused
's0 much vehement talk among the scientific dons in
both hemispheres. What subject, for example, is'of
-deeper import than the cffects of different occupations
-on the health of operatives? None whatever in a social
'sense. Well, numerous new facts relating to this ques-
tion have been collected and arranged, and measures
based upon such information have been instituted for
‘the better ventilation of many factories and workshops,
and both employers and their workmen have entered
upon a career of co-operative effort for the promotion of
such social reforms. We can merely allude to these
topics, but must not omit that of ‘‘trades” unions,” or
combinations by which strikes have resulted in injury
to all classes. This has been a most perplexing element
in the social life of the mechanical classes. Statesmen
‘have made laws against trades’ unions, and have been
glad to repeal them again; because, instead of curing,
they only aggravated the evil. Social science now
grapples with the subject and endeavors to throw a beam
of clear light upon it. At the last meeting of the asso-
-ciation referred to a report was presented on this sub-
Jject, a few words of which we quote as follows:—** The

workmen belonging to these societies form a better esti-
mate now than heretofore of the condition of:their re-
spective trades; and they have generally overcome the
prejudices which they once entertained against machin-
ery, and their leaders are men of high character
and intelligence. The improved education of masters
and of men is doing more to avert collisions between
them than any mere artificial arrangement of a volun-
tary or forced character.”

We are glad to see such questions brought within the
domains of science, where they can be examined and
discussed in a dispassionate manner. Legislative enact-
ments are merely negative regulations for evils; they
seldom operate positively in doing good. We hail social
science as a new and superior agency for removing many
evils and for promoting the welfare of men.

THE BEST FORM OF'STEA.M ENGINE FOR
MANUFACTURING PURPOSES.

The superiority of steam power over other motors
having been fully argued before, we shall not review
that subject, but say a few words upon the form of
engine, relating to economy and other particulars of the
machine, which is best adapted for manufacturers.

The ordinary horizontal engine is the one most gener-
ally used, from the simplicity of its construction, its
lessened first cost, and from the fact of its being more
easily handled by the uninstructed engineer, of whom,
for the benefit of capitalists, there are but two many in
employment. We shall argue the fitness of the hori-
zontal engine for its purpose over others of different
pattern of’the same size. In the machine under consid-
cration there is at the outset an objection in the position
of the cylinder and its piston, as it increases in size the
evil alluded to—that of the weight resting on the bottom
of the cylinder—is not lessened but augmented, and
with daily use, it is only a question of time when the
cylinder shall require reboring. In the matter of pack-
ing, which renders the piston steam-tight, there is a
word to be said. It is not possible to adjust it so per-
fectly or evenly as in the case of the engine which we
shall mention. - We saw only a few days ago a cylinder
belonging to & h.. ~ontal machine which required re-
boring. Upon exar. ning it carefully it was found to
be scored deeply on the bottom, while the top was very
little worn. We deduced from this inspection that the
engineer had inserted the springs to the best of his
ability, and supposed that he was extending the rings
equally throughout the circumference ; whereas, the
fact was plain that the weight of the piston had been
too great for the bottom springs to sustain, and they had
set under the pressure with the result mentioned. If
we add also the fact that the constant wriggling of the
packing (we cannot use a more expressive word) tends
to produce a hard gritty powder, and consider the ex-
traneous substances which are deposited with the steam
on the bottom, we shall have the secret of scratched
cylinders when the greatest care has been used in pack-
ing them. These parts and the valves being the heart
of the engine, any injury occurring to them results in
serious expense. When these engines have their steam
chests upon the side, it will be found that the condensed
water remaining after stoppage slowly and insidiously
eats away the port, in some instances within our knowl-
edge, through to the exhaust passage. It may be
argued that the condensed water may be blown out, but
more or less of it will remain, and this result is always
to be apprehended. ‘

Let us now glance briefly at the other form of engine
which, we assert, possesses unusually favorable features,
and which should render it universally popular—those
with vertical cylinders; and we speak wholly from the
plan of the engine, and not from personal bias in favor of
one or the other. The points most noteworthy are: an
upright cylinder and steam chest, a more even and easily
balanced apparatus, and a release of the guides from the
superincumbent weight of the crosshead and piston rod,
besides a general system of vertical motions throughout.
From these specialties there arise important results,
which are: a diminution of friction, greater regularity
of motion (caused by opposing weights balancing each
other), and last, though not least, a preservation of the
vital parts of the engine from injury. More especially
at this time would we speak of the beam engine as
pre-eminently adapted to manufacturing purposes.

On this excellent form of engine there can be no criti-
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cism made worthy of special attention. Itis true, there
are many bearings about them, but in a well built engine
the labor is very slight on them, and is more evenly
distributed than in the horizontal machine. No more
perfect plan can well be devised. In a properly con-
structed beam engine the weight of the front links,
crosshead and piston, with its rod, should just balance
the connecting rod and its crank or cranks ; and though
the equipoise depends of course upon the velocity of the
machine, it can be easily adjusted by weights. Centri-
fugal force increases as the square of the velocity ; there-
fore, what is equally poised at one speed will not be so
at another. There are many engines of the class just
spoken of in use, and we venture to say, upon our own
responsibility, that the proprietors of them would not
exchange them for any other plan. Their better quali-
ties are so apparent that there should be more of them
in use at the present day—a much smaller bill for
repairs and for fuel would be one of the important de-
siderata achieved.

e
CLOSER ECONOMY IN STEAM POWER

i REQUIRED.
With a constantly increasing system of manufactures

going on in the country, it becomes necessary to con-
sider what means may be adopted to render the ex-
peuses less, and, as a natural consequence, the profits
greater. A careful observation in various parts of the
States has convinced us that many slight things, or
those which appear so, are daily overlooked, resulting
in individual loss and delay. It is not in thickly settled
neighborhoods that so much waste is observed, but in
bye places and obscure streets, where vigilance is
relaxed to an alarming degree; in shops where every
person runs the engine to suit the work he may happen
to have in hand; where the man who tends the engine
is indifferent about the supply of feed water, and where
the coal is thrown into the boiler in a pile ; where the
oil is poured into the cups until they run over, and the
cun carried from one to the other without elevating it.
We are not depicting suppositious cases; we have seen
that which we write of, and know that such extrava.
gance is daily carried on. What other result may be
expected than an unnecessary bill for wasted materials ?
A simple leak about a washer, or a standing bolt, that
loses a jet of steam may seem a small thing to criticise,
yet how many such leaks are there not observable in
obscure corners that waste steam, which is as certainly
money as & bank bill? It may be asked how these
things are to be remedied, and we reply, in most cases
by the personal supervision of the proprietor; but there
is another preventive in which we have great faith, and
that is the general integrity and fidelity to their em-
ployers’ interests of our engineers and mechanics ; with-
out whose watchfulness, the inspection, however severe,
of the capitalist is of no avail ; and we place unbounded
reliance on them from a knowledge of and from daily
contact with their characters. We ask their attention
to these apparently small, but really important matters,
confident of the most favorable results.

PHILADELPHIA TUrBINE WHEELS.—The Philadel-
phia Ledger says that the new turbine water wheels,
now being constructed in that city, for the extension of
the water works at Fairmount, will be the largest ever
made in this country, each of them being nine feet in
diameter, two feet more than the one now in use at
Fairmount. It is calculated that the three new wheels
will force as much water into the reservoir as the eight
breast wheels and the turbine, just doubling the capaci-
ty of the works. 'The size of the new wheels renders
the construction of new and large tools necessary. The
lathe upon which the casing is to be faced will have to
swing a portion of the case, which measures nearly 18
feet in diameter. It is said that no shop outof Phila-
delphia has the capacity for making these wheels, the
cylinders for the Ericsson steamer having been sentfrom
New York to Philadelphia to get bored.

WaTerPROOF CoATs.—Sometime since a correspon-
dent wrote to us from Mobile, suggesting the importance
of making waterproof coats so that they would not be
sticky. We have recently examined some coats which
are entirely free from this serious objection. They are
manufactured in large quantities by Samuel C. Bishop,
No. 181 Broadway, this city.
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THE POLYTECHNIC ASSOCIATION OF THE

AMERICAN INSTITUTE.
[Reported expressly for the Scientific American.)

On account of a general meeting of the Institute oc-
cupying Thursday, the usual weekly meeting of the As-
sociation was held on Wednesday, 31st ult—Professor
C. Mason presiding.

No miscellaneous matter being ready for the meeting,
the regular subject, ¢‘ Caloric Engines,” was called up
for

DISCUSSION.

The President—As we wish to arrive at the whole
truth regarding the utility of caloric engines, we should
consider their disadvantages and inconvenicnces as well
as their virtues. I suggest as the most important of the
objections urged against them : 1st. The liability of
burning out the heaters, thus, in effect, increasing their
cost and bringing interruptions in their use; 2d, their
small amount of initial force ; 3d, the small amount of
force relative to the size of the engine. Water in the
steam boiler expands to nearly 1,700 times its original
bulk, while it is doubtful if air has practically been
doubled in volume in any of the air heaters.

Mr. Babcock—Air engines have been a very prolific
subject among inventors. In the United States, thirty-
five patents pertaining to the caloric engine have been
issued, and in England, the number is.two hundred ;
possibly in other countries there are two hundred more.
Caloric engines may be arranged into four classes: 1st,
Those having a reservoir of heated air, corresponding to
the steam boiler. This is a very obvious method of em-
ploying air ; the class is represented by Paine’s engine
and by some of Ericsson’s inventions. 2d. Such as
make use of air mingled with the products o combus-
tion. Ot this class are Lord Cayley's, Drake’s, and
those described by Mr. Scely. 8d. Such as make use
constantly of a confined quantity of air, alternately
heating and cooling it. Of this class arc Stirling’s,
Hazcltine'’s, and other's. 4th. Such as tuke in cold air
and exhaust it into the atmosphere. T'o this class be-
long Ericsson’s latest engine, Wilcox’s, and others,
which are the only engines much in use at the present
time.

The President—Why are not engines of the other
varieties in use ?

Mr. Babeock—I do not know why engines of the first
class are not used. The excessive heat and ashes of
those of the second class are rcasons enough against
them. The only engines which have actually been put
to use are Stirling's, Ericsson’s, and Wilcox’s.

The President—How small powers are used ?

Mr. Babcock—It would perhaps be easier to say, how
large engines are in use? Wheeler & Wilson’s sewing
machine requires about 1-60th of a horse power. Most,
or all of the air engines in use will drive several of
th:se machines. - Very few caloric engines have been

thoroughly tested to determine their power. Yet it is
certain that they work economically as to consumption
of fuel.

Mr. Babcock here gave a detailed description of the
Wilcox engine, making wuse of large and cleverly exe-
cuted drawings. The engine is single acting, and its
supply cylinder is of the samesize as the working cylin-
der. The cylinders stand upright and side by side. The
pistons are both solid. The supply cylinder has a close-
ly fitting top through which its piston rod passes; the
piston of the working cylinder is uncovered. Between
the cylinders isa three-way valve which regulates the
entrance and exit of the air. Finally, the engine is pro-
vided with a regencrator, which Mr. Wilcox prefers to
eall an economizer. The cold air enters first the space
batween the cover and piston of the supply cylinder,
entering by the pressure of the atmosphere on the de-
scent of the piston. When the supply piston rises, this
cold air is forced through the regenerator down to the
bottoms of both eylinders, which are in contact with the
fire. 'The air thus heated expands and drives upwards
t.c working piston. While the supply cylinder is re-
ceiving cold air, the working cylinder is exhausting
through the regencrator ; the pistons of course have an
uncqual motion.

Mr. Churchill.—Is there any novelty with respect to
lubrication?

Mr. Babcock—Yes ; the working cylinder has a top
perforated with a line of holes, 50 a8 to direct the in-

coming air, as the piston descends, against thc iuner
surface of the cylinder. The supply cylinder is always
cool. Above the metallic packing, there is a ring of
cotton always saturated with oil ; the oil is supplied
twice a day. The economizer, in capacity } of the
cylinder, prevents the valve from overheating. There
is now no difficalty with the lubrication. Wilcox’s en-
gines have run at the rate of 24 pounds of coal per horse
power per hour. These engines work very smoothly,
and with little noise. The working temperature is sup-
posed to be 600° Fah.

Mr. Stetson—Give the temperature of the exhaust.

Mr. Babcock—It is about 300°. The balance of the
600° is taken up by the economizer.

The President—Was the name ‘¢ regencrator” drop-
ped on account of its sectarian sound ? [Laughter.]

Mr. Roosevelt — Perhaps Stirling was a Calvinist
minister. [Laughter.]

Mr. Babcock—Mr. Wilcox simply considers the word
‘‘ economizer” more expressive of its use. The word
does not imply any theory, but indicates a fact.

Mr. Seely—At the last meeting I gave some details
of methods of using the products of combustion, and
also proposing to cool the air which might be overheat-
cd by causing it to pass in contact with water. When I
commenced calculations and experiments in this direc-
tion, it was with the supposition that none of the prac-
tical expansion would be lost. I assumed, for example,
that if a eubic foot of air at a pressure of 50 lbs., and
at a temperatute of 2,000, be brought in contact with
boiling water, the temperature would be at once reduced
to less than 300°, and the tension of 50 1bs. would be
maintained ; that although the air would be lessened in
bulk, sufficient steam would be formed to exactly com-
pensate such loss. This proposition was submitted to
various scientific friends, and was fully endorsed. But
a little consideration of the laws of specific heat shows
clearly that it is not rigidly true. The specific heat of
water being 1, the specific heat of air is .25, or, in other
words, the same amount of heat will have four times
the effect on air as on water. A quantity of heat which
will raise 1 1b. of water 10°, will raise 1 1b. of air 40°,
and if air at a high temperature be mixed with water at
a low temperature, the air will lose in tempcrature 4°,
when it raises the water only 1°. If there was a doubt
of the universality of this relation of air and heat, it
would be in the case where water is converted into
steam. But a very simple calculation shows that in
this case also the same relation exists. 1use round
numbers, which are near ¢nough to the truth for my
purpose. One pound of water at 212° occupies 27 cubic
inches. By the addition of 1,000 units of heat, these
27 cubic inches of water will become 27 cubic feet of
steam ; 27 cubic feet may therefore be taken as the
measure of the expansion of water by 1,000 units of
heat. Now what is the case with air? One pound of
air occupies 13 cubic feet ; 1,000 units of heat will
raise the temperatnre to 4,0009, and as the original
volume of air is doubled for cach 5009, the resulting
volume will be 8X13=104; 104 cubic feet, therefore,
is the measure of the expansion in air of 1,000 units of
heat, and as 104 is 4 times 27, the relation of water and
air to heat, in the case supposed, is found to be no ex-
ception to the general rule. Although this calculation
very much weakens the plan of using water and air to-
gether, it is vy uo means fatal, as I am prepared to
show. But it is plain that the products of combustion
may be used at as high a temperature as air alone, and
when the hydrocarbons are used there can be no diffi-
culty of ashes. There is another special reason why
hydrocarbons will prove useful. The hydrogen which
they contain combines with oxygen and forms steam,
which carries the heat into the latent state, and thus
will give a higher pressure than the same weight of air
alone, at the same temperature. When coal burns, car-
bonic acid is formed, which occupies, when cooled, the
same space as did the air and coal before combination,
and the expansion due to the heat is precisely the same
as would be given to air by the same heat. But with
the hydrocarbons the case is quite different, for the
steam formed occupies a far greater space than did the
hydrogen and oxygen before the union ; the hydrogen
in the hydrocarben isin a condense! form. The com-
position ot the coal cils and other hydrocarbons plainly
show the value of these considerations. The lightest of
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the coal oils is benzole (Ciz Hg), and the illuminating
and heavier oils have a gradually increasing proportion of
hydrogen. Add C2 Hs to the formula of a coal oil, and you
will have the formula of the next onc heavier in order.
Thus toluol is Ci4 Hs, and cumenol, C18 Hi2; in bLen-
zole, carbon is to hydrogen as 2 to 1, but in cumenol,
as 3 to 2. The composition of alcohol is C4 H6 02, and
in alcohol the carbon in cffect is combined with the oxy-
gen and hydrogen, so that it it may be vicwed as con-
densed matter which expands on burning, taking much
of the heat into the latent state. From the fact that
alcohol gives no light, I think it certain that the carbon
is not separated as an element on burning. Moreover,
alcohol with 20 per cent, or more, of water, readily
burns, giving up the heat of combustion to the conver-
sion of this water into steam. I have seen it stated that
the coke produced from a tun of bituminous coal was as
effective in producing steam as a tun of the original
coal. The products of combustion go away from hydro-
gen or a hydrocarbon comparatively cool.

Mr. Stetson addressed the mecting at considerable
length on the peculiar uses and advantages of the caloric
cngine. His endorsement of air engines appeared to
mect the general approval of the society.

Mr. Dibben doubted the statcments of the economy
of fuel in the caloric engine. Yet, from the fact that a
dozen or two of Wilcox’s and 500 or 600 of Ericsson’s
engines are in use and satisfy their owners, it is evident
that they have genuine merit.

"Mr. Roosevelt—Fifty thousand dol¥ars spent on bread
pills will bring a fortune, and the pills will cure and
give satisfaction. I have never scen a caloric engine
which could’'nt be stopped in grinding an ax.

The President—One large boiler may drive many
steam engines.

An engineer—When the steam engine is not in use,
the steam may be employed for warming and other pur-
poses.

Mr. Stetson—At present there seems to be a necessity
for making the caloric engine single-acting. Ericsson's
engines are very much overrated in their power. I
have tested one carefully by the friction brake. It was
an 18-inch engine employed in driving printing presses
at Dodge & Grattan’s, in this city. It was rated by
some at 4 horse power. Ifound that when diligently
fired, it performed with exactly two-thirds of one horse
power. But the extravagance of some estimates should
not lead us to underrate its actual performance. The
caloric engine, both of Ericsson and Wilcox, is a suc-
cess. It is difficult to compare strictly with steam en-
gines. The performance of an engine depends much
upon its construction ; so thata stcam engine of two
horse power may do the work of only one man, or of
six or eight horses. The expense and trouble of re-
placing the heaters are very small. ‘The Ericsson heat-
ers are much more exposed than the Wilcox leaters,
but even in the Ericsson engine, the most exposed parts
endure a year or more with moderately hard firing, and
are replaced at an expense of only $15. The great
cconomy of the caloric engine, iowever, arises from the
case with which it may be kept in operation without a
professional engincer.

Mr. Fisher—There is no doubt of the superior dura-
bility of the steam engine. Boilers well made and pro-
perly used will last fifty years. Woatt, for safety, used
stcam at 5 or 10 lbs. We can make boilers which are
perfectly safe for steam at 60 lbs. If the caloric engine
should take the place of all the steam engines now in
use, we should probably discover chances ot accident
and danger of which we now know nothing.

Lieut. Bartlett—There should be no contest between
steam and air engines. Each has its place, and cach is
admirable. The caloric engine is only proposed for cir-
cumstances where stcam is impracticable. There is a
wide enough field for both ; both descrve our praises.
[Applause.]

Subject for next week: ‘¢ Preservation of Timber
Exposed to the Weather.”

After the adjournment, a large number of the
audience passed to another part of the building and ex-
amined a Wilcox engine in operation. Mr. Roosevelt,
who had proclaimed himself a doubter of the power of
caloric engines, was called upon to stop the engine.
This feat he at once accomplished by pressing his hands
on the fly wheel. The engine however performed hand



THE SCIENTIFIC AMERICAN.

331

somely, and seemed to be generally approved. The exs
periment of closing the ports was tried, and the engine
kept in motion till all were satisfied and tired.

ENLARGED FIELDS FOR INVENTION.

Now, that the excitement of the presidential election
is over, we presume the several industrial operations of
the country will resume their usual steady character,
less subject to interruptions than they have been for
some months past ; and, in harmony with this resump-
tion of work, we look for renewed activity among the
hosts of inventors. This most valuable class of the
community is steadily becoming larger, from the con-
stantly widening field for improvement. Railroad tra-
veling, telegraphing, machine sewing, every mnew art
that is introduced opens a broad field for the exercise of
inventive genius. Again, as wealth and population in-
crease, and labor becomes more subdivided, small im-
provements in the details of mechanism become of
greater value, and they are consequently invented and
patented in constantly increasing numbers. Thus we
have a large number of patents for coupling belts, for
stepping millstone spindles, for journal boxes, for shaft-
ing hangers, and for other small improvementsin the
arrangement of machinery.

Bat the most powerful agency in enlarging the field
for invention is the increasing knowledge of the proper-
ties of matter. Every new substance that is discovered
opens up the possibility of an indefinite series of com-
binations with other substances already known. For
instance, who ean foretell the number of inventions
which will result from the discovery of aluminum? In
the first place 1s the problem of reducing it from the clay
of which it forms a part—one of the most inviting of
all the fields which are now open for the exploration of
the man of scicnce. Every bark of clay is the ore of
a precious metal, and the man who discovers the most
economical process of separating the metal from the ore
is sure of a very large reward. Then, the introduction
of this new metal, with its peculiar properties, into the
arts, renders possible a vast variety of new and improved
combinations of mechanism by its means. Still far-
ther- the new machines will p'robably require modificd
tools for their construction; and thus the consequences
of the introduction of this one substance into the arts
are ramificd in so many ways that the mind is bewilder-
ed in the effort to follow them.

If we enter the laboratorics of the chemists, we find
that there are innumerable substances, possessed of
almost every conceivable property, which now merely
serve for the idle amusement of abstract students, but
which are doubtless destined to be appropriated by prac-
tical men to useful purposes, and made to contribute
their share to human comfort.

People, in looking about and seeing every department
of art full of patent inventions, are apt to imagine that
the field is all explored and the work all done; but
as Newton, after all his studies, declared Limself but as
a child wandering on the sea shore and picking up a
tew grains of knowledge, while the great ocean of truth
lay unexplored before him, so is it with the mechanic
arts; even now they are but in their infancy. As long
as human knowledge is limited, as long as man is im-
perfect, so long will the opporitunities for improvement
remain unexhausted.

NEW STEAM FIRE-ENGINE.

On the 6th inst., a new stcam firc-engine, built by
the Amoskeag Manufacturiny Company, of Manchester,
N. H., was tested in this city. Its boiler is a vertical
tubular, having 243 1-inch tubes with 155 feet of heat-
ing surfacs. Its steam cylinder is 12 by 8 inches,
placed vertically near the top of the boiler. The pump
is 43 inches in diameter, situated directly under the
steam cylinder. The piston rod of the engine is con-
nected to a yoke placed midway between the stroke of
the two cylinders, and this is connected to two cranks
which rotate a shaft having a small balance wheel at
cach side of the engine. The piston rod of the pump
and that of the steam cylinder being connected to the
yoke, they almost directly reciprocate ; the arrangement
is simple, so as to connect the reciprocating motion of
the piston, with the rotary motion of the balance wheel
shaft, to equalize the action and overcome the dead
points. The feed pump is a common locomotive one,
worked from the yoke described. It is quite a light en-

gine, intended to be drawn to fires by hand, and its
mountings are quite elaborate. It was tried atthe famous
test pole in West Broadway, and we paid particular at-
tention to the time 1'equiréd to raise the steam to the
working point—a most important consideration in all
such engines. From the instant the fire was lighted
with wood until the machine was working with steam at
20 lbs. pressure, the time was 5} minutes ; in 10 min-
utes, it was up to 40 lbs., and in 15} minutes, it was
100 lbs. on the inch. The day was very windy and un-
favorable for playing high, but it occasionally sent a
stream 160 fect up the pole, out of a 1} inch nozzle.
The pole is 187 feet to the very top, and we think that
it would have played to this hight had the day been more
propitious. There appeared to be no difficulty expe-
ricnced in working steadily and keeping up a steam
pressure of 100 1bs., with cannel coal, Sometimes the
pump made no less than 280 strokes per minute ; on the
whole, the working of this engine produced a favorable
impression on the mechanics present. All the steam
fire-engines which we have lately seen have vertical
boilers ; these arc more favorable for raising steam, but
a locomotive horizontal boiler would afford a superior
arrangement for the framing, and would be more solid
for running over rough streets ; there is still room for
several improvements in steam fire engines.

A fire broke out in the rear part of the Astor House,
on the morning of the 8th inst., but did not do much
damage, as two steam cngines of the Lee & Larned class
were soon on hand and performed admirably. One large
hand engine (No. 14) was also in operation, but, though
a first-class engine, it appeared very inecfficient beside
the conquering power of steam. The firemen manned
the brakes, and, in their red shirts, tugged and sweat
like heroes, but they could not compete with iron mus-
cles and lungs of steel.

On the subsequent morning (9th), a fire broke out in
the large drug store of Penfield, Parker & Mower, in
Beekman-street, at which the above Amoskeag engine
(Champion, by name) was brought out and did admirable
volunteer duty, along with twoofeLee & Larned’s en-
gines.

&
®

TYPOGRAPHICAL ERROR.—Perhaps some of our
readers have noticed a paragraph that recently went the-
rounds of the press, which originated in a typographical
error in the Springfield Republican. 'Two accounts got
mixed up together, one of a runaway dog, and the other
of the inauguration of a minister, which resulted in the
publication of the statement that the respectable clergy-
man was last seen ranning down the street with a tin
kettle tied to his tail! We have had our share of an-
noyance from these typographical errors, but we believe
the most annoying one that we ever endured occurred
in last week’s issue, in Mr. Charles Seely’s report on
water gas. Two queries were asked which got trans-
posed, and to make sense our readers will please under-
stand that the former should be, *‘ What is the effect
when you shut off the steam ?”’ and the latter, ‘ What
is the effect when you shut off the rosin ?”’

HEeArING in large churches can be made compara-
tively easy by an arrangement of a sound reflector which
has recently been applied in Trinity Church, this city.
It consists of a paraboloidal reflector ot sound placed at
the back of the pulpit, of which the speaker’s mouth is
the focus. A beam of sound, about ten feet in diame-
ter, is thus thrown to the most remote point of the
church, and, by its side floww fills the whole body of the
building.

ALL irons of commerce which have been examined
contain sulphur; they also deposit silica and black mat-
ters when treated with diluted acids, and, consequently,
are impure. Iron can be prepared in a pure state only
by pharmaceutists, its preparation requiring the mi-
‘nutest care; industry can furnish irom only of a rela-
tive, not absolute, purity. It appears that chemically
pure iron may be kept an indefinite time in distilled
water without exhibiiing the least trace of oxydation,
and retaining all its metallic luster.

&
®

Pikr’'s Peax GoLp.—The average fineness of this
gold is .832, valued at $17 20 per ounce. The lossin
melting, cleaning and refining varies from four to twelve
per cent, according to the specimens.
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RECENT AMERICAN INVENTIONS.

The following inventions are among the most useful

improvements lately patented:—
CAPSTAN WINDLASSES.

This iavention consists in combining the capstan
with the barrel of the windlass by means of a worm
wheel on the barrel of the windless and an endless serew
on a central shaft, which is so fitted to and combined
with the capstan, and so furnished with the pawl rim
and stops, that the capstan may either be employed to
work the windlass—in which operation it gives a very
powerful purchase—or may be employed independently
of the windlass in those operations in which capstans
are commonly used on board ships. The patentce of
this invention is Samuel P. Patten, of New York City.

CLOTHES' SPRINKLLR.

This invention is a useful device for sprinkling or
wetting clothes previously to ironing them. It consists
in combining with a cylindrical bellows, small enough
to be conveniently used with one hand, a siphon-shaped
tube, and a small barrel with a hole in one end, which
hole is stopped by a simple valve when a pressure is put
upon the bellows, the end of which barrel is finely per-
forated around the central hole, for allowing the water
to issue from the barrel in fine jets or sprays. The
credit of this contrivance is due to Sarah N. Davics, of
Muskegon, Mich.

A Fax ror AN EmprEss.—During the recent visit
of the emperor and empress of France to Algeria, a
number of jewish ladies presented her majesty with a
notable fan. This article is principally formed of white
ostrich feathers fixed in a golden disk ornamented
around the edge with pearls, rubies and emeralds, and
in the center with arabesques in enamels on gold, of
different colors, and with rubies, emeralds and diamonds.
In the center is a Hebrew inscription mentioning the
conquest of 1830—a date not agreeable to the Moors,
since it was that at which their dommation in Algeria
ceased. The handle is in coral, fluted with gold and
ornamented with fine pearls. The upper part is divided
into two branches, ornamcnted with arabesques, and
having the imperial crown in gold ; the other end ter-
minates in a golden ball studded with stars in diamonds,
and bearing a ring ornamented with rubies and emec-
ralds. On one side of the handle is a large emerald
surrounded with a double triangle, forming a star with
six points, ornamented with arabesques, rubies and
brilliants.

&
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It seems that the early French secttlers and the In-
dians in Western Pennsylvania were acquainted with
the natural oil or petroleum wells, which are now
thought by many persons to be a new discovery. At
Franklin, Pa., old oil vats have been discovered, with
trees a century old growing in them. An old well, sup~
posed to have been sunk for obtaining the oil, has also
been discoveired, with the remains of an Indian ladder
in jt. The carly scttlers used to place a dam on the
creek, then take off the oil which floated on the surface
by absorption with blankets. This they used to sell in

vials as a medicine for curing rheumatism.
L3
M=z. MeRriaAM ON THE LaATE EArTHQUAKE.—The

following are Mr. Merriam’s remarks on the shock of
earthquake which was lately felt in the North and East.
He says:—*‘¢ A time cycle of twclve years has run its
round since October 17, 1848, when the Islands of New
Zcaland, at the antipodes, were visited by a company of
terrific earthquakes, numbering more than a thousand
strong, which vibrated through the earth’s body, and
were felt on the sea coast of England. Then the aurora
australis and the aurora borealis united their labors, and
a bright band encircled the whole earth.”

ForeigN IroN.—A correspondent of the St. Louis
Evening News directs the attention of the citizens to the
very bad quality of foreign iron which has been import-
ed for the railroads of the Great West. He asserts that
it is mere rubbish, and that far superior rails can be
manufactured in St. Louis for $60 per tun.

e
*

DeAFENING FLOORS.—A correspondent (L. A. D.,
of Dupre, La.) informs us that he has found dry saw-
dust a most convenient and excellent material for filling
in between partitions in rooms and floors for the purpose
of ¢f deafening sound.”
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AMERICAN ENGINEERS' ASSOCIATION.

[Reported expressly for the Scientific American.)

On Wednesday evening, Nov. 6th, the usual monthly
meeting of this association was held at its room, No. 24
Cooper Institute, this city—Thomas B. Stillman, Pre-
sident, in the chair ; Benjamin Garvey, Secretary.

The customary miscellaneous business having been
transacted, the election of members was proceeded with:
the names published in this journal, as those proposed
at the last meeting, were taken up. A member present
objecting to the name of one person upon that list, as
being unfit to become a member of this society, it was
resolved that each be singly ballotted for. This was
done, and all, with one exception, were unanimously
elected. The subjoined were proposed for the same
object:—Robert Simpson and Abraham B. Davies.

Mr. Louis Koch, in behalf of the Committee on
Science and New Inventions, gave the society, by
request, a verbal report of their decisions in relation
to the articles lately submitted to them. As this
report was referred back for the purpose of having it
properly presented in writing at a subsequent meeting,
it will be better to defer its publication until that
period.

The Board of Managers have in progress the revision
of the constit®tion, by-laws, &c., but not being in such
a state of forwardness as to admit of report at this time,
it was resolved, in order to facilitate the accomplish-
ment of this essential business, that, when the associa.
tion adjourns, it do so till Wednesday evening next,
that the above work might be acted upon, and finished,
if possible.

At this period the society were pleased to inspect and
Tisten to an explanation of the annexed

NEW INVENTION.

Oscillating Piston Engine.—Mr. Mark Runkel ex-
hibited his new oscillating piston engine. This engine
consists of a short cylinder, the central portion of which
is occupied by a wheel performing the office of a piston,
which makes about half a revolution in one direction,
and then stops and turns back in the other direction—
thus oscillating back and-forth. The wheel is made
with two wings fastened securely upon it, extending to
the inner surface of the cylinder, and packed steam
tight on their sides and ends. Two abutments are se-
cured rigidly to the cylinder, and project inward to the
wheel or piston, being packed at their ends so that the
piston may revolve against them steam tight. Steam is
admitted and discharged through ports which commu-
nicate with an ordinary steam chest, and are opened
and closed by the common D-valve, or any valve of
suitable form. The crank or arm on the end of the
axle is made of a proper length in relation to the length
of the crank on the flywheel shaft, to cause a revolution
of the latter at each oscillation of the former. The
pressure on the axle of the piston is balanced as it acts
on both sides, thus reducing the friction to a low point
and obviating all tendency of the piston to get out of
place by wearing its bearings. The inventor, among
other points, claims simplicity, durability, compactness
and economy of space and great effective power. This
engine dispenses with slides, and renders high-pressure
velocities of piston practicable of attainment.

This invention was referred to the appropriate com-
mittee, who will duly report thereon.

After a few unimportant remarks on other subjects,
the meeting adjourned.

A NOVEL YACHT.

The London Illustrated Témes contains the engraving
of a beautiful yacht in the form of*a white swan. Its
length is 17 feet 6 inches, its greatest breadth of beam
7 feet 6 inches, and its hight from the keel to the top
of the back, 7 feet 3 inches. Even in -detail the pro-
portions of a swan on a large scale are strictly adhered
to. Its neck and heﬂd, beautifully carved, rise grace-
fully 16 feet above the water line. The wings of the
bird are represented by the sails. The vessel is a per-
fect life-boat. Beside the wings, a propelling force is
given by means of two powerful steel-webbed and
feathering feet, placed in their natural position between
the keels. The seats are covered with. green morocco,
and stuffed with granulated cork and cocoa-mut fiber.
The cailing is lived with a S-inch air casing to exclude

the heat. There are Venetian blinds at the sides, with
oval plate glass windows, which can be lifted or lowered
at pleasure. In the center is a table, and there are
small apertures which open to the water underneath,
and thus afford the opportunity of fishing while sitting
at table. Any aquatic prey' thus obtained may be
dressed in a multum in parve cooking apparatus on
board, the smoke from which is:conveyed through the
bird’s neck and out at its nostrils, the woodwork being
protected by a safe water casing round the flue. Inthe
breast of the bird is a ladies’ cabin, fitted up as a
boudoir. The fittings also include a pumping apparatus,
a fresh water tank, and lockers innumerable for the
storing of every necessary. The whole interior is either
covered with morocco or delicately painted. The steerer
sits high in the tail of the bird, and, with halyards in
hand, controls the vessel as easily as the driver does his
horse. Behind the neck is an aperture large enough
for a man to get out of when the sails require reefing or
the anchor iowering. The Swan's register is about
five tuns, its internal capacity 500 cubic feet. When
fully stored, and carrying 15 persons, its draft of water
is only 17 inches.

@

PoisoN 1IN Fincer Rines.—All visitors to Paris will
have noticed the shops of bric-d-brac, or objects of cu-
riosity and vertu, so numerous and tempting in that cap-
ital. At one of these establishments, in the Rue St.
Honore, a gentleman was engaged a short time ago in
examining an ancient ring for sale there, when he acci-
dentally gave himself a slight scratch in the hand with
a sharp point of it. He continued talking with the
dealer for a short time, when he felt an indescribable
numbness and torpor taking possession of him, and par-
alyzing all his faculties, and soon became so ill that the
people in the shop hastened to call in a physician. The
doctor immediately declared that the gentleman had
been poisoned by some powerful mineral substance, ap-
plied strong antidotes, and was fortunate enough to re-
lieve the symptoms which had caused so much alarm.
The ring was then examined by the medical man, who
had spent some time in Venice, and who found that this
old jewel was what is there called a ¢ death ring,” a
class of ornaments in frequent use in Italy during the
seventeenth century, when the liabit of poisoning was
all but universal. Attached to the part of the ring in-
tended to be worn inside the finger are two minute lion’s
claws, of the sharpest steel, and having cleftsin them
filled with a violent poison. In a ball or other crowded
assembly, the wearer of this fatal ring, wishing to ex-
ercise revenge on any one present, would tuke the vic-
tim’s hand, and when pressing it ever so gently the
sharp claw would be sure to inflict a slight scratch on
the skin, and the victim would be equally sure to be
dead before the next morning. Notwithstanding the
length of time which must have elapsed since the poison
was secreted in the ring in question, it was still power-
ful enough to cause great danger, as has been seen, to
the gentleman who had so unwarily touched it.

AmusiNg ExprLosION OF A BARREL.—The following
funny incident occured on the 30th ult. at the railroad
engine house at Springfield. Mass. One of the engin-
eers, not having the fear of the constable before his
eyes, had wickedly purloined an oil barrel which he de-
signed to fill with cider ; but how to remove the smell
and taste of the oil, to fit it for such a purpose, rather
puzzled him. In this momentous emergency he took
counsel from a friend, who mischieviously advised him
to fill it nearly full with unslacked lime and water.
This was done, when lo!, the barrel was soon at high
pressure and exploded, throwing the engineer some dis-
tance intothe air, and landing him astride of an engine
smoke stack with a hoop in each hand. No further harm
resulted.

Tre Philadelphia papers employ glowing terms in
describing a new steam fire engine built for that city by
the Portland (Maine) Locomotive Company. It weighs
only 3,100 lbs., has a steam cylinder of 8-inch bore
and 9-inch stroke.

Py

ANcIENT CHURNING PROCESS.—The mode of churning

in Fayal, one of the Azores, is to tie the cream up in a

goat skin, and kick it aboat till the batter comes.
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30,555.—F. C. Adams and Joseph Peckover, of Cin-

cinnati, Ohio, for an Improved Hinge:

We claim forming a hinge by the combined use of the large cut
under recess on one part, and the projection b c d, or its equivalent,
on the other part, and the molten zinc, or other easily fuzed met-
I;l. {:m in between them, substantially as and for the purpose set
ort

30,556.—C. E. Atherton, of Paterson, N. J., for an
Improvement in Vapor Lamps:

I claim the combination and arrangement o f the gas receiver, the
self-acting valve or gage at the top of the generati ng tube, with the
use of the metal rod and beveled pin, substantially as and for the
purpose set forth,

30,557.—M. H. Bacon. of Mystic, Conn., for an Im-

provement in Machines for Dressing Stone:

I claim, first, The arrangement of'the vibrating frame, G, with
the lever. M, and the spring, K, for increasing the force of the blows
at pleasure beyond that due to gravity alone.

Second, The employment of thechecking spring, J, in comvina-
tion with the vibratinqx{rnme, G, and lever, M, or their equi valents
substantially as described, for diminishing the force of theblows at
pleasure below that due to gravity.

Third, The arrangement of the recess, r, in the vibrating frame,
G, the stop, R, on the sliding frame, C, and offthe gearing, H and O,
substantially as and for the purpose get forth.

Fourth, The employment of@e sleeves, T, operated by the ecrews
U, or their equivalents, for adiusting the hight of the cutters, S,in
the cutter frame, F, in combination with the means for adjusting
the inelination of the several cutters, S, in their respective sleeves,
T, substantially as set forth,

30,558.—Wm. B. Barnes, of Forestville, Conn., for an
Improvement in Clocks:

I claim the arrangement of the verge, g, detent, k, triangular
shaped escape wheel tooth, o, in combination with a pendulum, n,
substantially as and for the purpose described.

I claim, in bination with thearr above described, the
arrangement of the pointer spindles and gearing attached thereto,
substantially as and for the purpose described.

30,559,—John Beaumont, of Hartford, Conn., for an
Improvement in Coffee-pots:

I claim the arrangemeet, in the manner and for the purpose speci-
fied. of the cnﬂee-Pot. a, provided with the liquigd joint, f, the recep-
tacle, b, having the perforated bottom, c, and perforated cover, e,
and the condenser, d, provided with the cavity, i.

80,560.—N. Brittan, of Lockport, N. Y., for an Im-
provement in Lightning Rods:

I claim the construction o flightning conductors with parallel con-
tinuous strips or tubes of metal held at a distance apart and united by
intervening washers or blocks, substantially in the manner and for
the purposes specified.

30,651.—M. A. Butler, of Mariana, Florida, for an Im-
provement in Ccmpositions for Soap:

I claim the described soap ccanposed of the ingredients specified,
and mixed together in about the proportion described, forthe pur-
poges set forth.

[The object of this invention is to produce a cheap soap which can
be used in water containing mineral or metallic substances equally
well as in ordinary soft or pure water.]

30,562.—C. F. Chambers, of Chambersburg, Ind., for
an Improved Washing Machine:

I claim the combination of® upper rubber, D, adapted to recipro-
cate on stationary ways, C. and the swinging lower rubber or board,
F, adapted to be elevated from the tub, and to hold tho clothes sta-
tionary for the upper rubber to act upon, or to be depressed at will,
ae and for the obijects set forth,

30,563.—A. B. Colton, of Athens, Ga., for an Im-
proved Spike for Threshing Machines:
I claim the cambination of reversible spike. A A s, flanged and
shoulderedplatesor rings. Ca g h d, and screw bolts B, substantial-
ly in the manner and for the purposes described.

30, 564. —James Davies, of Schuylkill Haven, Pa., for
an Improvement in Canal and River Locks:

T claim, in combination with a lock chamber, a passage or passages
through which the water may flow back into the upper level, when a
boat enters the lock from above, and threcugh which water may flow
into the chamber from the level below when the boat is leaving the
lock, sub ially in the and for the purpose sget forth.

30, 565.—S. N. Davies, of Muskegon, Mich, for an
Improved Clothes’ Sprinkler:

I claim the combination with a suitable bellows of the syphon

tube, C, and the barrel, G, with its perforated end orifice, b, and

valve, H, arranged and operating as and for the purposes get forth.

30,5666.—John Davis, of Elmira, N. Y., for an Im-
provement in Apparatus for Detaching Horses frem
Carriages:

I claim the arrangement of the whiffle-tree as constructed with

the thills provided with the hooks, H H, and springs, I I, substan-
tially as and for the purpose specified,

30,567.—A. K. Eaton, of New York City, for an Im-

proved Gold Amalgamator:
I claim, first, The nse of an inferior amalgamated surface, sub-

stantially as specified, in contact with the superior surface of a body
of mercury-

Second, Tclaim the combination of the rotary disk. with the hol-
low shaft and.receiving bowl, substantially as described.

30,568.—M. W. Dillingham, of Charlestown, Mass. for

an provement in Vapor Lamps: .
I claim the application of the valve, O, and cup, E, to the wick
tube, in such manner as to ensahle both valve and cup to torn to-
gethar on the wick tube, and with respect to the lateral discharging

hi

orifice thereaf, as described,
Al:."l‘he r and tion of the cup or thimble, E,
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the gas heater, C, the wick tube, A, and its burner, the whole being
as specifled. . .

Also, The arrangement of the conduits or passages leading from
the wick tube through the cap, B, the heater, C, and into the burner
D, as described.

Alzo, The arrangement of the jet holes, ff, of the slit, e, of the
bu!'}i)er viz., at the termini of such slit, as and for the purpose de-
scribed.
30,569.—Moses Depuy, of Pittsburg, Pa., for an Im-

provement in Making Hoes:

I claim the combining and fastening of a steel or iron blade and a
malleable wrought or cast iron tang, by means of the groove or
furrow, b, and the flanges, ¢ and e, and the rivet, k, substantially in
the manner set forth and described.

30,570.—Sylvender Ellis, of New Britain, Conn,, for

an Improvement in Washing Machines:
1 claim the combination of the conical cylinder, g, with the revolv.
ing plate, d, arranged within a tub, a, having the adjustable features
described, arranged and operating together for the purpose epecified.

30,571.-—Jacob Friclz, of Philadelphia, Pa., for an Im-
roved Shutter Fastener:

I claim the bar, F,and the spring, d, with its projection, e, in
combination with the plates, C and D, the latter having the recess-
es, h and f, and the projections, 1 and j, or their equivalents, and
the whole being arranged and applied tothe shutters as and for the
purpose set forth.

30,572.—Franklin Getz, of Amherst, N. Y., for an
Improvement in Drivers’ Seats for Mowing and
Reaping Machines:

1 claim, first, Suspending the seat board, E, from the spring, F,
by means of the swivel strap, G, and rod, G/, the seat board having
a free movemeot upon the bolt, J, 8o as to allow of a lateral swing-
ing movement of thc seat board, for the purpose and substantially
a8 described.

Second, I claim the post, M, in combination with the ** Kirby ma-
chine,” for the purpose of supporting the rear end of the seat board
in order to locate the driver's seat in front for reaping, substantially
as deseribed.

80,573,—A. J. Hardin, of Shelby, N. C., for an Im-

provement in Machines for Cleaning Cotton Seed:
I claim, first, The arrangement of the cylinder, E, provided with
arms or pins, d d, with the cylinder, C, composed of a series of
square bars, ¢ ¢ ¢, placed in the position represented, and with the
extereal gauze casing, D, the same being used and operating in the
manner and for the purpose specified.
Second, In combination with the =ubject of the firstclaim, I
claim the inclined plane, J, 8pout, L, and revolving screen, I, when
used a8 and for the purpose specified.

30,574.—G. C. Hinman, of Portageville, N. Y., for an
Improvement in the Seats of Water Closets:
I claim the combination of the cord, C, pulley, D, and weight, E,

with the seat, B, for the purpose of making the seat, B, self-eleva-
ting, substantially as described.

30,5675.—J. M. Hunter, of New York City, for an Im-
provement in Apparatuses for Trying Oils:

T claim, first, The described arrangement and combination of the
prese and boiler, the former being placed within the latter, for the
{Jurpnse of rendering oils or other fatty matters by thoroughiy press-

ng the scraps while the same are exposed tothe boiler heat or steam
heat, substantially in thc manner and for the purposes described.

Second, I claim the uase of the crib for preventing the scraps from
coming in contact with the boiler, subatantially in the manner de-
scribed.

Third, I claim the employment of the pressure heads and right
and left hand.screws, by menns of which the oil may be separated
from the scraps, substantially in the manner described.

30,576.—Warren Iddings, of Warren, Ohio, for an Im-

provement in Embalming Dead Bodies:

I claim the described process or mode of embalming the same,
congisting of the three steps combined, the different compositions
of matter being employed substantially in the manner and for the
purposes set forth,

30,577.—J. L. Jomes, of St. Louis, Mo., for an Im-
provement in Truss Bridges:

I claim, first, The flexile curved splice in the lower chord, when
said splice is formed of broad flat plates, ¢ ¢’ b’ b’ with lateral
curved offsets or lugs, ¢’ b’”, formed on their ends, said offsets
pulling against one another and allowing a free independent move-
ment of each plate in the path of a vertical circle, substantially as
set: forth,

Second, The combination of the convex or arched surface of
blocks, d k 8 e d” e’ x%, with similarly convex or concave flanges, t,
at the ends of the tubular braces, o and z, substantially as and for
the purposes set forth.

Third, The metallic clamps or recessed blocks, d e d’e’, for re-
taining and holding together the tension joints of the upper and
lower chords or stringers, in the manner and for the purposes set

forth.
Fourth, The grooved shoe, W, which connects and ties the lower
chords and floor beams togeﬁler, substantially as and for the pur-
poses set forth.

Fifth, The septum or longitudinal fpart-mon, 2, and transverse
tubes, p, combined within the bore of the tubular brace, o, in tbe
manner and for the purposes set forth.

Sixth, The shoe, j, ns constructed and combined with the lower
end of the tubular diagonal brace and the extreme end, a a, of the
lower chords, substantially as and for the purposes set forth.
30,578.—Henry Johnson, of Washington, D. C., for

an Improvement in Vapor Burners:

I claim so placing the reservoir or fountain in relation to the
burner that the lowest point of the fluid ghall be at orabout the leyvel
of the burner, and the highest point below the level of the top of the
gen?rntor or gas plpes, bc, in the manner and for the purposes set

orth

I claim covering the upper ends of the gas pipes, b and ¢, by the
screw cap, e’,constructed as set forth, 8o asto embrace the open ends
of these pipes in one open common cavity in the cap and screw over
them, in the manner set forth.

I claim the elevated conductor. n n’, rising above the highestlevel
of the fluid in the fountain, as set forth.
30,579.—Wm. Kearncy, of Union, N. J., for an Im-

provement in Wrenches:

I claim the jointed jaw, C D, with its rnle joint foot, when com-
bined with the spring, E, and the inclined plane, f, and constructed
substantially in the manner and for the purpose set forth.
80,580.—Wm. S. Kirkham, of Brantford, Conn., for

an Improvement in Locks:

I claim the arrangement of the sliding _yoke, F, lever, G, spring,
H, and slide or lutcﬁ. C, essentially as and for the purpose set forth.

[The object of this invention is to obtain an equal action of the
knob hub upon the slide of a lock when the knob is turned in either
direction ; that is to say, having the parts which connect the knob
with the slide or latch 80 arranged that the slide will be actuated or
drawn back within the lock case with the same facility and applica-
tion as when the knob is turned in either direction.]

30,581.—Wm. S. Kirkham, of Brantford, Conn., for
an Improved Blind Fastener:

I claim the tube or socket, B, having the bar, D, and i -
cured within it and providéd with the tapped.ﬂsfncllps?r‘crcfgih%;!?-
nection with the plate, C, provided with Iugs or projections, e, and
:g;g}\lva. d, all being arranged essentially as and for the purpoze set

(This invention relates to an improvement in the ordinary shutter
“nd blind catches or fustenings which are employed ftir deburing

shutters and blinds in both an open and closed state. The object of
the invention is to facilitate the application of the fastening to the
shutter or blind, provision being made for its adaptation to the
varying thicknesses of shutters and blinds, as also to insure a firm
and durable tion of the f ing thereto.]

30,582.—John Lewis, of Elizabeth, N. J., for an Im-
provement in Attaching Sails to Ships’ Yards:

I claim, first, The clamps, ¢ ¢, fitted and acting substantially as
set forth, to retain the sail to theiyard or spar, or allow of ita being
disconnected, as specified.

Second, I claim the ear ring formed of the chain, f, fork, h, and
screw, m, to ﬁrml‘y; clamp or grasp the yard or spar, regardless of
the size, as set forth.

Third, I claim the hasp, f %, in combination with the ear ring, in
the manner and for the purposes specified,
30,583.—Levi Loring, of Saco, Maine, foran Improved

Milking Stool:

I claim the a.pplicgtion to a milking stool of the platform or stand
provided with a spring for fastening when closed, constructed as
described and for the purpose specified.
30,5684.—Wm. H. Livingston, of New York City, for

an Improved Device for Sustaining Trees:

I claim the segmental tree supporter, b, constructed and operating
substantially as specified.

Ialsoclaim the hook, e, formed with the loop, 8, by which said

hook ang the wire or brace connected thereto may be lifted on to or
off alimb or branch, for the purposes and as set forth.

30,585.—W. W. Paddock, of Cincinnati, Ohio, for an
Improvement in Sealing Preserve Cans:

I claim the bi ot the ic valve, C, exhaust cham-

ber, D, and permanent sealing cup, E, constructed and aaranged to
operate substantially as and for the purposes set forth.

30,586.—J. E. Parker, of West Meriden, Conn., for
an Improved Door Lock:

I claim the described mode of conat‘l'uctln £ a reversible door lock
—that is to say, by so making the head of the latch bolt in a separ-
ate pi~ce and connecting it with the follower, that the said headjymay
be taken out and reversed at pleasure without disturbing any of the
other parts, substantially as set forth.
30,587.—Henry Pennie, of Buffalo, N. Y., for an Im-

proved Stop Hinge:

I claim the bination of the pound hinge, J, with an ordin-
ary hinge, D, both being arruanged and operating substantiallyin
the manner and for the purpose set forth,

[The nature ot this invention in the bi of a
compound hinge for carriage and other doors, with an ordinary
hinge; thereby constituting a stop hinge, which prevents the door
from being opened beyond a certain angle.]

30,588.—J. M. Pitts, of Sumter, S. C., for an Im-
provement in Apparatuses for Fractured Limbs:

I claim one or two pairs of staples secured to the bed frames—one
pair at the sides of the mattress and the other pair at the sides of the

head pillow—in combination with straps and a shoe or gaiter, or its
equivalent, fastened to an adjustable foot-board, and with banda‘ges

30,697.—T. H. Willson and D. T. Willson, of Harris-
burg, Pa., far an Improvement in Machines for
Cutting Hay, &c.:

‘We claim, first, Caeting a cutter head composed of two eets of
radial arms united by a tleeve, all in one piece, and arounc a wret ghe
iron axle, substantially as desciib ed, for the‘Hurfole eet forth.

Second, The combination of the cutter head with adjustable knees
when arranged on the face of both sets of arms, substantially as de-
scribed, for the purpose set forth. .

_Third, Constructing the lower feed roller with transverse and lon-
gitudinal ribs upon its surface, for the purpose eet forth.

Fourth, Attaching the stud carrying the intermediate pinion, K, to
the side plate, G, sub ially in the described, for the pur-
pose ret forth.

Fifth, Constructin%ethe guides of the feed roller shaft with a
curved slot, as deecribed, in connection with the stud plate, arranged
as degcribed.

Sixth, Arranging the Intermediate double pinion, q, on an adjust.
alde stud, and supporting said etud by means of a radius bar, W,
pivoted to the shaft of the feed roller, eubstantinlly as described, for
the purpose set forth.

Seventh, The binntion of the slotted stud plate with the double
pinion, arranged as described, for the purpose set forth,

30,598.—J. S. Wheat, of Wheeling, Va., for an- Im-
provement in Apparatus for Tanning:

I claim, first, The relative arrangement of the suction pipes, A A”.
force Eumm. C, supply pipes, D D’, communication pipes, D3 D3 D
T F1 ¥2 F3, exit pipes, D5 D6 D7 D8 DY D10, and emptying piﬂee. G
Gl G2 G3 G4, in combination with reerervoire, K L1 E% E3 ¥4 Ef,

ats, X1 X2 X3 X4, and weighted valve, T/, for the double purpore

eﬁecting a complete circulation of the tanning liquid and preesure
upon the hides through all the vats, and allowing any of the vats to
be shutoff from the circulation going on through the other vats and
to beemptied if desired, substantially as eet forth,

Secoud, The frames H, in the vats, in_combination with two
eccentrics, I I, and connecting rods, L L1 L2 L3 L4 L5, so arranged
that all of the frames may vibrate rimultaneously, or any one of
tilem remain at rest, if desired, while the others vibrate, substan-
tially as set forth.

30,599.—D. C. Wilkinson, of Sidney, Ohio, for an

Improved Flood Fence:

I claim the combination of the alternate zigzag ganell, B C and
B’, gudgeons, I, oblong bearinge, F, and cylindrica bearings, F’,
the said parts being 8o constructed and arranged as to operate in con-
nection, substantially in the manner and for the purposes set forth.

30,600.—David Wadsword, Jr., of Nashua, N. H., for
an Improved Gate Hinge:

I claim the described bi and arr: tof the fasten-
ing plates, A B, the cam, C, thestud,D, the rod, E, and the epring,
G, the whole constituting an improved gate hinge, as explained.

I al=o claim the bination and arr t of the groove, F
with the said fastening plates, the cam, stud, rod and uprlng ap}lle(i
and made to operate togeth b ially as specifi

30,601.—L. B. Wright, of New York City, for an Im-

provement in S';;mal Braces:

I claim, first,"The combination of the epring clasps, A and B, with
the head rest, composed of the parts, E F and O, when the same
shall be combined and operated as sent forth, and for the purpese
ex\gclﬁed‘.

for securing the upper xi:rt of the patients body to the raid

substantially as set for

S d,in bination with the st: straps, shoe and bandages,
making the mattress of a bed for the treatment of invalids in four
parts, when the two central parts are secured to two slides, movable
1n lateral ways in the bed frame and over an evacuation aperture,
substantially as and for the purpose set forth.

30,589.—H. H. Robertson and C. G. Carr, of King-

ston, Missetrf, for an-¥mprovement in Cultivators:

W laim the arrangement for united operation, in a cultivator of

two u. aore plows, G, or scrapers, N, a series of cross bars, L L’, a

series of adjustable buttons, J, perforated loops, E, and stop pins, I,
substantially in the manner and for the purposes described.

30,590.—Joseph Rolls, of New York City, for an Im-

proved Carpet Duster:

I claim the combination of the beaters, A A’, brushes, C C’, and
take-up roller, F, substantially as described, o that, while the car-
pet is drawn through between the beaters and the brushes, both sides
of the same are first exposed to the action of the beatersand after-
wards to the actlon of the brushes, and a thorough dusting of the
carpet is effected.

[The object ofthis invention is to effect the dusting of a carpet
simultaneously on both sides by exposing it to the action of alter-
nately acting rotary hinged beaters, and of alternately acting re-
volving brushes, in such a manner that both sides of the carpets are
first well beaten and afterwards brushed off perfectly clean, each of
the beaters and of the brushes acting as a point of resistance during
the action of the other beaters or brushes.]

30,591.—J. G.-Ross. of New York City, for an Im-
proved “Arrangement of Gates for Directing the
+"Flow of Water Upon Tide Wheels:

I claim the arrangement of the gates, b d d’, for directing the flow
of water, in combination with the swinging gates,h h and i i, for
regulating the filling or emptying of the pond, and with the gates,
f f*, to regulate the supply to the wheel, in the manner and for the
purpose specified. .

30,5692.—C. A. Shaw, of Biddeford, Maine, for an Im-
- proved Pie Crimper:

I claim the knife and wheel, when combined to crimp and trim a
pie at one operation, constructed sub ially in th set
forth and specified. .
80,593.—Louis Simonet, of New York City, for an Im-

provement in Waterproof Fabrics:

I claim the varnished waterproof cloth, as deecribed.

80,594.—Thomas Slaight, of Newark, N. J., for an

Improvement in Door Latches:

I claim, first, The segment, F, attached to the end piece, d, ofr the
case, A, and connected to the slide, B, essentially as and for the
purposeset forth.

Second, Having the end, a, of the elide, B, fitted in the segment,
F, 80 as to prevent any dpla.y of the latch consequent on a shrinking
of the door or jamb, as described.

[The objéctot this invention isto facilitate the operation of the
slide 80 that the same may, when its outer end comes in contact
with the nosing in shutting the door, be readily forced back into its
case ; due provision being also made for the shrinking of the door
and jamb, 8o that all play of the former will be avoided in consc-
quence of any shrinkage ofthe parts aforesaid.]

30,595.—W. G. Smith, of Elizabethport, N. J., for an
Improvement in the Cutting Apparatus of Harvest-

ers:

I claim the slotted bar, B, and adjustable securing blocks, C, in
combination with the securing wedee or kev, D, and the remarkable
sections, A, with the tail pieces, a, tha whele constructed and oper-
ating substantially as described. for the purpose set forth.

30,596.—G. D. Trumpore, of Newark, N. J., for an
Improved Clothes’ Squeezer:

I claim the arrangement of the tub, B, platform, C, press tub. E,
verforated in ite circumference with holes, movabl D, screw,
H, g)}nseux-. ot T, elbow: tods, r riand m, € forew,
P W

n nused as and Eﬁ)fthe purposes epecified,
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y b ion with the same, the plates, Q and R, ar-
ranged and operated as set forth and for the purpose described.

30,602.—John Adams, of Dalston, England, astignor
to Thomas Poultney, of Baltimore, Md., for an
Improvement in Revolver Fire-arms. Patented in
England, Nov. 7, 1857:

I claim, first, The construction of the body of a revolver of two
pieces of the form described, fitted and secared together substan-
tially as specified.

Second The link, I, constructed and applied in combipation with
the trigger, and operating in combination with the noteh, o, of the
hammer, substantially as set forth.

Third, In combination with the link, L, applied as described, T
claim the arrangement of the cocking dog and the sere, substantially
as described.

[This invention consists in a certain improved construction of the
body of the arm, whereby great strength is attained and facility is
aftorded for elotting and drilling out for the reception of the lock
and rammer. It also consists in a certain improved construction o,
fand mode ot applying and combining the several parts of the lock
for the purpose of enabling the hammer to be raised and let fall by
one pull of the trigger for rapidly repeated firing, or to be cocked by
hand and only let off by the trigger, as in the older kinds of fire-
arme for firing more deliberately and with more accurate aim, the
object of theimprovement being more especially to bring the parte
ot the lock into such relation as to enable them to be brought within
a parallel slot cut in the body of the arm, and to be ineerted and
taken out without difficulty.]

30,603.— Benjamin Douglas (assignor to W. & B.

Douglas), of Middletown, Conn., for an Improve-
ment in Pumps:

I claim the useof tube, a a, for encasing the piston rod and pre-
venting the escape of air through the stuffing box around the piston
rod, when it also controls the upward movement of the check valve,
substantially as set forth.

30,604.—Dyer Green (assignor to himself and J. H.
W. Page), of Boston Mass., for an Improvement in
Rice Hullers:

I claim my improved arrangement of the serew, C, the ehaft, B,
and the pivot and step, D, of'the latter, with respect to the bottom,
a, and the discharging valve or valves, F, of the mortar.

80,805.—Thomas King (assignor to I. A. Pulsipher), of
Troy, N. Y., for an Improvement in Machines for
Molding Candles:

I claim, first, The piston-like tip molds, D, made movable un-
equal distances on the eliding frame, F, and provided with the
springs, v, or their equivalents, substantially as and for the purpose
described.

Second, The clamp or clampe, G, or any equivalent therefor, ap-
plied to the projecting ﬁortion of the partly expelled candles, and
clevated by means of a hoisting apparatus combined with the stand
of molds, for the purpose of drawing the candles out of the molds,
subatantially as described.

Third, The combination and arrangement of the movable arms,
M. on the tip mold frame, E, with the seate, k, and guides, 1, on the
stand of molde, and the seats, m, onthe sliding frames, 14 H’, as
and for the purpose set forth.

Fourth, The wick holders, P, constructed and arranged upon the
stand of molds, in the manner described.

30,606.—Lewis Layman (assignor to E. P. Whimez),

of Westfield, N. Y., for an Improvement in Locks:

im the employment or use of a hub, E, provided with four

anmcs],ni"ﬂ\roipc:lnE iny paire from opposite sides of it, in connection

with a reversible slide, C, having the prongs of its yoke or fork pro.

vided with heads or cross pieces, e e, the hnb being applied to the
yoke and all arranged essentially as and for the purpose set forth.

[This invention relates toan improvement in that class of locks
and latches which are provided with reversible elides, for the pur-
pose of adapting one and the same lock to efther a right or left-han«

doop withtat inverting the former.]
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30,607.—S. P. Patten, of New York City, assignor to
himsclf and S. A. Nickerson, of Brooklyn, N. Y.,
for an Improvement in Capstan Windlasses:

I claim combiuning the capstan with the barrel of the windlass by
maas of & worm w heel, F, on the suid barrel and an endless screw,
1., 01 shaft, G, which which has the capstan barrel, J, and pawl rim,
1, fitea:l t,ofi. substantially as described, the so-fitted pawl rim being
foent

shod with one or more movable stops, K, to permit the opera-
tion iu either of the modes specified.
RI-ISSUES.

Solomon E. Bolles, of Mattapoisett, Mass., for an Im-
proved Machine for Raising and Transporting
Sroncs. Patented April 10, 1855: .

I claim my improved stone carriage or. arrangement of ﬁerncki
C, open bod frame, A, and two separate or disconnected wheel
axles or journals, substantially as specified. ..

I alw0 claim the combination and arrangement of the auxiliary
windlass, K, its line, 1, pawl, h, and ratches, i (or mechanical equi-
valente therefor), with'the main windlass, I, the crank shaft, L, and
their working gears, 8 t—the whole being to enable the machine to
b2 operated substantially as specified.

EXTENSIONS.
Alfred Judson, of Rochester, N. Y., and T. D. Jack-
gson, late of New York City, deccased (Elizabeth
- N. Jackson, administratrix), for a Bell Telegraph.
Patent dated October 17, 1846. Re-issued De-

cember 26, 1848: ) .

'Wie claim, first, The combination of the bell, pulling wires, and
mchinery of the enunciator or_telegraph as dqscnlged. or equival-
ents tlierato, with a face or register for indicating signals, wherehy
we are enabled to represent, when needed, a plurality of such sig-
nals at the same moment and_have them all remain permanent and
visible unti the object for which they are made is answered.

Sacond, W cirim she combination and arr t of the drops
with the tumblers, drop levers and slide, substantially in the man-
ner and for the purpose set forth.

B. F. Palmer, of Philadelphia, Pa., for an Improve-
ment in ‘Artificial Legs. Patent dated November

4, 1846:

1 claim the long tender, E, the spring, k,and cord, | respectively
combining and acting upon the parts, a b ¢ and d, substantially in
th¢'manner and for the purpose set forth, .

I also claim the improved manner of forming the knee joint, unit-
}1}1‘3 the p: a and b to each other by means of the hemispherc at

@ Tower end of a, the partial concave .beveled to a thin edge on the
front side of the upper end of b, and the pivot, g, combined and

rating sub ially in the set forth, for the purpose of
obviating npise or friction iu working. . .

1 also claim the improved manoer of forming the ankle joint,
unniting the parts, b and ¢ to each other, the rear side of the lower
end of b being beveled to a thin edge passing over and inclosing the
heel portion'of that partof cin the rear of the fron{ pivot, h, and
the front upper partof c, at n, being brought to a thin_edge and
overlapping tge lower end of the front side of b, substantially as set
forth—thus forming a pliable joint that will work without noise and
preserve its contour in all portions,

THE RISE AND PROGRESS OF INVENTIONS

aring the period of Fourteen Years which has
elapzed since the business of procuring patents for inventors was
commenced by MoNx & Co., in connection with the publication of
this paper, the ber of applications for p in this country and
abroad has yearly inereased until the nvmber of patents issued at
the United States Patent Office last year (1859) amounted to 4,538 ;
while the number granted in the year 1845—fourteen years ago—
numbered 502—only about one-third as many as were granted to
our own clients last year; there being patented, through the Scien-
tific American Patent Agency, 1,440 during the year 1859. The
increasing activity among ‘Inventors has largely augmented the
number of agencies for transacting such business.
In this profession, the publishers of this paper have hecome iden-
tified with the nniveraal brotherhood of Inventors and Patenteer at
home and abroad, at the North and the South; and with the in-

creased activity of these men of genius we have kept apace up to

in

tion. The government fee for a caveatis $20. A pamphlet of advice
regarding applications for patents and caveats furnished gratis on
application by mail. Address MUNN & CO., No. 37 Park-row, New
York.
HOW TO MAKE AN APPLICATION FOR A PATENT.

Every applicant for a patent must furnish a model of his inven-
tion, if susceptible of one: or if the invention is a chemical produc-
tion, he must furnish samples of the ingredients of which his compo-
sition is composed for the Patent Office. These should be securely
packed, the inventor’s name marked on them, and sent, with the
government fee, by express. The express. charges should be pre-
paid. Small models, from a distance, can often be sent cheaper by
mail. The safest way to remit money is by draft on New York,
payable to Munn & Co. Persons who live in remote parts of the
country can usually purchase drafts from their merchants on their
New York correspondents ; but if not convenient to do go, there is
but little risk in sending bank bills by mail, having the letter regis-
tered by the postmaster. Address MUNN & CO., No. 37 Park-row-
New York.

REJECTED APTPLICATIONS.
‘We are prepared to undertake the investigation and pr tion of

rejected cases, on reasonable terms. The close proximity of our
‘Washington Agency to the Patent Office affords us rare opportuni-
ties for the ex and parison of references, modelg, draw-
ings, documents, &c. Our in the pr of rejected
cases has been very great. The principal portion of our charge is
generally left dependent upon the final result.

All persons having rejected cases which they desire to have pros-
ecuted are invited to correspond with us on the subject, giving a
brief history of their case, enclosing the official letters, &c.

FOREIGN PATENTS.

We are very extensively engaged in the preparation and securing
of patents in the various European countries. For the transaction of
this business we haveoffices s Nos. 66 Chancery Line, London; 29
Boulevard St. Martin, Paris: and 26 Rue des Eperonniers, Brussels.
‘We think we can safely say that three-fourths of all the European
patents secured to American citizens are procured through our
Agency. '

Inventors will do well to bear in mind that the English law does
not limit the 1ssue of patents to inventors. Any one can take out a
patent there.

Cireunlars of information concerning the proper course to be pur-
sued in obtaining patents in foreign countries through our Agency
the requirements of the different Patent Offices, &c., may be had
gratis upon application at our principal office, No. 87 Park-row, New
York, or either of our branch offices.

TESTIMONIALS.
The annexed letters, from the Iagt three C s of Patent

W. H. H,, of Tenn.—A large building in Paris which
had one of ‘its stone walls bulging outward was straightened by
running an iron rod through the walls, en the outer end of which
was a broad plate of metal placed inside of a nut working on the
screw of the rod. DBy heating the rod inside of the building, the
metal expanded ; then the nut, with its broad plate, was screwed
up close to the face of the wall against the bulged part. When
the rod cooled, the force of contraction in the metal was so great
that it straightened the wall in a very satisfactory mauncr. This
plan you could employ for your brick house ; but it mas- be too
troublesome and expensive. VVe do not remember any other me-
thod that we could recommend. Probably ycur house may be able
to stand for quite a number of years, with its uneven walls,

F. D., of N. Y.—Mildew may be removed from white
linen and cotton clothes by washing and bleaching, and especially
by using a little chlorine water for the bleaching uction. By
placing a little salt on the mildew stains, then squeczing sume
lemon juice and hot water upon them, they will also be removed.
Good brushing and a little alcohol rubbed on with a sponge sfter-
ward is the only treatment we recommend for mildew on woolcn
goods.

W. M. McA., of Pa.—You will find most of the fucts
known inregard to aluminum in back numbers of the ScENTIFI@
AMERIOAN. It i8 a bluish-white metal, very light, ita specific grav.
ity being 2.56. It is easily worked, and can be hammered, rolled
or cast: its melting point being about the eame ns that of silver,
which is 1,873 Fah. It is nearly as etrong and stiff as iron, and
forms alloys with gold and other metals,

E. M. C, of R. I.—Therc are many plants which con-
tain india-rubber in small quantitiee. The commen milkweed is
a specimen,

K. S. W, of Ga.—The stains made on fine lincn
with the oil from sewing machines are very difficult to remove ;
but thiz can be done*with a little oxalic acid in solution after the
oil is washed out. The color is due to the oxyd of iron in the oil,
which cannot well be removed from light colored woolen
without injury to the texture of the fabric.

S.D. T., of N. Y.—You may preserve your cider good
and perfectly sweet for a long time by keeping it in close casks
and placing & very small quantity of the bisulphide of lime in
each. .

D. C., of Va.—We are glad to know that you arc doing
well with your invention. Ve cannot advise you, however, to ap-
ply for a patent on the washing machine. A roller swinging over
a corrugated concave bottom is an old device. Ve lhope you will

d in procuring us a good club of subscribers to our paper for

we commend to the perusal of all persons interested in obtaining
Patents:—

Messrs. Munn & Co.:—Itake pleasure in stating that while I held
the office of Commisgioner of Patents, MORE THAN ONE-FOUETII OF ALL
THE_BUSINESS OF TNIE OFFICE CAME THROUGH YOUR HANDS. I have no
doubt that the public confidence thus indicated hasbeen fully de-
served as I have always observed, in all your intercourse with the
Office, a marked degree of promptness, skill and fidelity to the inter-
csts of your employers. ours, very truly,

CHAS. MASON.

I'mmediately after the appointment of Mr. Holt to the office of
Postmaster-General of the United States he addressed to us the
subjoined very gratifying testimonial :— .

Messrs. MONN & Co.:—It affords me much pleasure to bear testi-
mony to the able and efficient manner in whieh youn have discharged
your duties of Solicitors of Patents while I had the honor of holding
the office of Commissioner. Your business was very large, and you
sustained (and, I doubt not, justly deserved) the reputation of en-
ergy, marked a‘)ility and uncompromising fidelity in performing your

T ery r ully,
v Your obedient servant, J. HOLT.

Messre. MUNKN & Co.:—GentlenTeT:: It gives me much pleasure to
say that, during the time of my holding the office of Commissioner

of Patents, a very large proportion of the business of inventors be-

fore the Patent Office was transacted through your agency., and that
I have ever found vou faithful and devoted to the interests of your
clients, as well as eminently qualified to perform the duties of Patent
Attorneys with skill and accuracy. Very respectfully,

‘WM. D. BISHOP.

Your obedient gervant,

this time, when we find ourselves tr: ting a larger b
this profession than anyotherfirm in the world. .
‘We may safely assert that no concern has the combined talent
and facilities that we possess for preparing carefully and correctly
applications for patents, and attendlng to all business pertaining
thereto.
FREE EXAMINATION OF INVENTIONS.

Perszons having conceived an idea whichtheythink may be patent-
able are advised te make a sketch or model of their invention, and
submit io us, with a full description, for advice. The points of
novelty are carefully examined, and a reply written corresponding
with the facts, free of charge. Addyess MUNN & CO., No. 37 Park.
rew, New York.

PRELIMINARY EXAMINATIONS AT THE PATENT OFFICE.

he advice we render gratuitously upon examining an invention
does net extend toa scarchat the Patent Office, toseeif a like inven-
tion has been presented there, but ie an opinion based upon what
knowledge we may acquire of a similar invention from onr long
experience, and the records in our Home Office. But for a fee of
$3, accompanied with a moclel or drawing and description, we have
a specinl search made at the United States Patent Office, and a
report sctting forth the prozpects of obtaining a patent, &c., made
"np and mailed to the inventor, with a pamphlet, giving instr J
for further proccedings. - These preliminary examinations are made
throuzh our Branch Office, corner of F and Seventh streets, Wash-
jngton, by experienced and competent persons: - Over 1,500 of these
examinations were made last year through this office, and as a mea-
‘pure of ‘prudence and economy, we usually advise inventors to have
a preliminary.examination made. -Address MUNN & CO., No.:87
Park-row, New York.

CAVEATS.
Peraens desiring to file & caveat-can have the papers prepared on
reasonahle ferms, by sending a sketch and description of the inven-

J. A. C,, of C. W,—Electricity from a galvanic battery
can be accumulated by means ofa Leydenjar if the battery is one
of high intensity, thas is, of a iderable number of’
plates. Conncect one pole with the inside of the jar and the other
with the outside.

S. F., of Pa.—The reporter, doubtless, meant to say
that, by raising the temperature of iron from 1,000° to 1,500, the
light emitted from it is incrreased forty fold.

R. S., of Mass.—You can reduce quartz to a lignid by
grinding it to powder, then boiling it in a close vessel with a
strong caustic alkali. ’

L. A. L, or N. Y.—A small portion of calcined alum
in powwder added to black lead, and mixed with some beer and a
little arphalt varnish (made with turpentine and asphalt) should
make a good stove polish to prevent the metal rusting in your la-
boratory.

M. S., Jr., of La.—The walls of the basements of
houses in this city sitnated near the rivers, and exposed to tidal
overflows, are usually laid in hot asphalt. The arches of cellars
laid under the sidewalks in our streets are also usnally covered
with hot asphalt; ne other cement seems to be as good for keeping
out water fromt the surface. Cisterns made in the **bottoms of
the Mississippi," eubject te overflows, if coated inside with good
hydraulic cement and outside with hot asphalt, should be perfectly
tight, The hydraglic éecment which you have used seems to have
been of an inferior quality.

R. R. T., of N. Y.—The bill to amend the Canadian

) Patent Law did not passat thelast session of Parliament. Amer-
ican inventors aré exelftded from taking patents in Canada atpre-

sent, It is & shame and disgrace, !
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the new vol , which will on the first of January.

M. P. F., of N. Y.—The mauve dye is made of aniline
and the bichromate of potash. The description for making the
purpledye from coal tar you will find on page 68, Vol. II., of the
SCIENTIFIO AMERICAN.

J. 8., of N. Y.—Amber varnish for violins is thinned
with refined turpentine to reduceit to a propercondition for appli-
cation. In varnishing a violin, all the old vdrnish should be care-
fully scraped off before the new is applied, unless a very thin coat
is required.

J. Y. H., of Pa.—We do not think your plan of a long
canvas screw for a flying machine as good as a short ep®.al. There
will be no difficulty, bowever, in arranging the apparatus, if an
engine is produced of sufficient power in proportionto its weight
to raise itself by turning fans.

C. L. P, of N. Y.—We hope you may be successful
with your lath machine. Itis a good plan to try experiments as
youare doing, and thus settle the practical value of your inven-
tion at the outset.

C. C. P., of Texas.—You are evidently possessed of
much inventive talent, and it only needs to be directed toward
practical results to be crowned with succese. It is not a part of our
business to negotiate the eale of inventions, but we advise you to
find a capitalist at home to aid you in developing your improve-
ments. Do not get too many irons in the fire.

—— e
MONEY RECEIVED

At the Scientific American Office on account ot Patent
Office business, for the week ending Saturday, Nov. 10, 1860:—

B. T.B.,ofN. Y., $30; T. N.R.,,of N. Y., $110; G. A. D., of Cal.,
$12; M. A. W,, of Cal., $50; G. S. K., of Wis, $20; E. W. K., of
I, $30; S. A. Co., of N. Y., $525: P, L., of N. Y., $25; C. & E,, of
Ohio, $10; J. G., of Ohio, $25; J. G. W., of N. Y., $300; E. G. D.s
of N.Y., $30; A. L. B, of Mass., $30; D. H. F., Jr., of Mo., $30;
H. & M., of Ohio, $30; E. C. T., of N. Y., $30; H. N., of N. Y., $25;
W. C., of N. Y., $25; T. N. H., of Mo., $35; J. C. T., of IlL, $30°
J.R. L, of N. Y., $250; H. M. B., of Ohio, $25; S. K. W., of Pa.’
$20%; E. D, of N. Y., $25; S. N. C., of Md., $250; 8. W., of Ga.,
$30; J. K, of N. Y., $38; J. E. G., of Ill,, $250; H. & W., of Mass.,
$55; G. P. R, of Mass., $30: G. & 8., of Mich., $15; E. S,, of N. Y.,
$80° B. M, of N. Y., $30; E. II. B, of N. Y., $25; A. L. F., of Pa.,
$55; P. H., of Mass., $30; A. L. 8,, of S. C., $30; T. K., of N. Y.,
$30; N, J.. of N. Y., $25; J. S., of N.J., $25; L. A. G.,of N. Y,
$25; P. S, of N. Y, $3¢; W. . R, of N. Y, $250; J. H. R, of
Tenn., $25; H. & S., of Pa,, $30; C. B. T., of Cal., $20; D. M.. of
Ohio, $30; B. D. T., of N. Y., $25; J. B. of Germany, $25: J. L., of
N.Y., $25; O. R. B.of N. Y., $12; S. & 8, of Pa., $30; R. C. M.,
of S.C, $25; H. F., of La., $30; W. 8,, of Pa., $25; J. 8. R., of
Towa, $10.

Specifications, drawings ard models belonging to par-
ties with the following initials have been forwarded to the Patent
Office dnring the week ending Saturday, Nov. 10, 1860 :—

T. N. R, of N. Y. (3 cages): Pv C., of N. Y.; I. W. R,, ofInd.; H.
C. A.. of IIL; G. W.C,, of Texag; J. L.,of N. Y; M. & 8., of Ky.;
B.D. T.,of N. Y.; A. L. F.; of Pa.. E. P, of Mass; J. G., of Ga.;
R.C. B, of N.Cs: C. W., F. of I.: P. M.. of Mich.; T. E. B.,of
Fla: O.R,B..of N. Y.: H. N, of N. Y.; R. C,, of Texas (2 cases);
E. M, B. ofN. Y.; J. R. J., of Ky.; C\ &8., of Pa; W. C,, of N. Y.;

J. T. P, of Conn,
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USEFUL HINTS TO OUR READERS.

Back NoMBirS AND VOLUMES OF THE SCIENTIFIC
AMERIOAN.—New subscribers to the SOENTIFIC AMERICAN can be
furnished with the back numbers of this volume by signifying
their wish to receive them, othcrwise their paper will be sent from
the date of receiving the subscription. Yols. 1. and IL (bound or
unbound) may be had at this office and from all periodical dealers.
Price, bound, $1 50 per volume ; by mail, $2, which includes post-
age. Pricein eheetz, $1. Every mechanic, inventor, or artisan
in the United States should have a complete set of this publication
forreference. Subscribers should not fail to preserve their num-
bers for binding.

SUBSCRIBERS TO THE SCIENTIFIC AMERICAN who fail to
get their papers regularly will oblige the publishersby stating their
complaints in writing. Those who may have missed certain num-
bers can have them supplied by addressing a no e to the office of
publieation.

G1vE INTELLIGIBLE DIRECTIONS.—We often receive let-
ters with money inclosed, requesting the paper sent for the amount
of the enclosure, but no name of State given, and often with the
name of the Post-office also omitted. Persons shounld be careful to
write their names plainly when they address publishers, and to
name the Pozt-office at which they wish to reccive their paper, and
the State in which the Post-office is located.

INVARIABLE RULE.—It is an established rule of this office
to stop sending the paper when the time for which it was prepaid
has expired; and the publishers will not deviate from thatstanding
rule in any instance.

— p— -

RATES OF ADVERTISING.

TaIRTY CENTS per line for each and every insertion,

payable in advance. To enable allto understand how to calcnlate
the amount they must send when they wish ‘adverti ts pub-

ORTER'S IMPROVED GOVERNOR.

The reputation of these governors is well es ablished. Par-
ties troubled with unsteady power may send for them 1n entire con-
fidence. They never fail.

The numerous valves in use are all equally good, if well made ;
the form of the openingisimmaterial. The governors are warrnmed
to work perfectly with any and all valves, which move freely and
close tolerably tight. .

A style is made expresely adapted to waterwheels, to which they
will give a perfectly uniform motion, under any variation of resist-

ance.
I have long done with troubling my customers for certificates; but
am able to,refer to a large nwnber of I}mrnes now using this gover-
nor in a majority ot the States ot’the Union. )
I will send a governor to any respoasible party for trial. Ifit does
not operate perfectly it may be returned.
iberal discount to the trade, whote orders will always be
promptly filled.
CHARLES T. PORTER,
No. 235 West Thirteenth-street, corner of Ninth-avenue,

14 tf New York City.

WISS MATHEMATICAL DRAWING INSTRU-
ments of the finest finish, in lag[go quantities, constantly on
hand, for sale by JA%ES‘W. QUEEN & CO., No. 924 Chestnut-
street, Philadel;l)lhia. . B.—Anillustrated sheet of the instruments
in full size, with priced list, sent by raail tree on application. 17 5*

5. OO new inventions—one verv recent, and of great value
to families. All pay great profits to agents. Send four stamps and
gelté&; :{:‘ngea particulars. EPHR 1M BROWN, Lowell, Mass.

AGENTS WANTED—TO SELL FIVE

ROWN & GARRISON'S AGENCY FOR THE
sale of Patent Rights and all Labor-saving Articles, No 126
Randolph-street (P. O. Box No. 1,219), Chicago, 111 20 3*

ACHINERY.—S. C. HILLS, NO. 12 PLATT
streets, New York, dealer in_Steam-engines, Boilers, Planers
Lathes, Clmcl(s, Drills, Pumps; Mortising, Tenoning and Sash
Machines, Woodworth’s and Daniel's Planers, Dick's Punches, Presses
and Shears; Cob and Corn Mills; Harrison's Grist Mills; Johnson's
Shingle Milis; Belting, Oil, &ec. 2 e3w

lished, we will explain that ten words average one line. Engravings
will not be admitted into our adveértising columns; and, as here-
tefore, the publishers reserve to themselves the right to reject any
advertisement sent for publication.

GOOD CHANCE FOR MANUFACTURING.—

The subscribers have for sale a very valuable property, com-
prising about 13 acres, suitable for Cotton, Paper or any other manu-
facturing purposes. There are several large springs of pure Water on
the premises. The Building_ is four stories high, 50x100 feet; the
ba t walls are 21§ feet thick; the whole building is put up in

x

ABORATORY OF CHEMISTRY.—CONSULTA-

tions and advices on chemistry applied to arts_and ma'nufac-
tyres, agriculture, metallurgy, mining surveys. Information on
chemical fabrications, with drawings, such as colors, varnishes, coal
oils, paper, gas, candles, soaps, dyeing, animal black, manures, acids,
alkalies, salts, indi:\-ru})ber. gutta-percha, &c. Address Professor
H. DUSSAUCE, chemist (from the Conservatoire Imperial of %:-fa

and Manufictures, Paris), New Labanon, N. Y.

V ANTED — A SITUATION AS SUPERIN-
tendent in an Tron Foundry, by a man of steady habits, who

has had over 39 yeau's’ experience a8 molder. Good reference can be

gigl;:ré‘if required. Address J. N., Providence (R. I.) Post Office.

the most substantial manner. In addition thereto,18 an octagon
‘Wheel-honse, two stories high, 84x36 feet, containing a large iron
overshot Water VWheel, built by Barton, of Troy. Attached to the
property are 11 good Dwellings and a Store. The sitnation of this
groperty is unsurpassed for any manufacturins{ parposes in the

tate, and is within fifteen minutes®’ ride of the Hudson river and
one mile of the New York and Erie Branch Railroad. If not sold
by the first of Janu: -it will be to rent. This property is now in
complete order, and ready for operation. For further lgln}}iculam,
Inquire of the subsciibare, at Cornwall, Orange county, N. Y.

18 5*eow ORR & CO.

MACHINE BELTING, STEAM PACKING, EN
GINE J1OSE:-~The siiperiority of these articles, manufse
tured of vuleanized rubber, is established, Every'belt will be war
ranted superior to leather, at one-third less price. The Steam Pack
ing is made in every variety, and warranted to stand 800 degs. o
heat. The Hose never needs ociling, and is warranted to stand any
required pressure; together with all varietiesof rubber adapted to
mechanical purposes, Directions. prices, &c., can _be obtained by
mail or otherwise at our warehonse. NEW YORK BELTING AND
PACKING COMPANY. JOHN H, CHEEVER, Treasure,

14 13 Nos. 37 and 38 Park-row, New York,

IL! OIL! OiL!—FOR RAILROADS, STEAM-
J ers, and fo1' Machinery and Burning. Pease's Improved Ma-
chinery and Burning Oil will save fifty per cent., and will not gumn.
'his Oil posseszes qualities vitally essential for lubx'icatin§ and buza-
ing, and found in no other oil. It is ofter d to the public upon the
most reliable, thorough arnd practical test. -Our, most skillful engi-
neers and machinists pronounce it superior to and cheaper thamany
other, and the only oil that is in all cases. reliable and will not gum.
The SCIENTIFIO AMERICAN, after several tests, pronounces it “‘superior
to any other they have ever used for miachinery.” For sale only by:
the Inventor and Manufacturer, . S. PEASL,
No. 61 Main-street, Buffalo; N. Y.
N. B.—Reliable orders filled for any part of the United States apd
Europe. 18 18

OODWORTH PLANERS—IRON FRAMES TO
plane 18 to 24 inches wide,at $90to $110 I'or sale by S. C.
HILLS, No. 12 Platt-street, New York. 1tf,

T
UILD & GARRISON’S STEAM PUMPS FOR
_allkinds of independent Steam Pumiping, for sale at-66ahd 5
First-street, Williamsburgh, L. 1., and 74 Beekman-street, New York,
126 GUILD, GARRISON & CO.

IRON PLANERS, ENGINELATHES, AND GTHER

Machinists® Tools, of superior qun.litY‘ on_hand and finishing, and
for sale low; also Harrlson’s Grain Mills, For desciiptive citcular,’
address New liaven Manufacturing Co., New Haven, Conn.

SOLID EMERY VULCANITE.—WE ARE NOW

manufacturing wheels of this remarkable substance for ctittingy’
grinding and poliching metals, that will outwear hundreds of th&.
kiud commonly used, and will do a much greatet amonnt of work' 1
the same time, and more efficiently. All interested can sce the; an,
operation at onr warehouse, or circulars dederibing them wilt bol%n--
nished by mail. . o
NEW YORK BELTING AND PACKING CO.,
1413 Nos. 37 and 38 Park-row, New York.

FOR SALE—JOHNSON’S PATENT FOR AN
improved stedam generator and superheatér, warranted not to

consunie more than one pound of coal per horse-power

Address JOHN JOHNSON, Box 313, Biddeford, Maine,

UDGEON’S PORTABLE HYDRAULIC JACKS.
. for raising heavy weighte, boilers, locomotives, cars, stone,
stowing cotton, pulling, &c. Frames and platens for stati preg.

iona
sing, o different sizes, made to order. Dudgeon’s portable hydraulic

er hour.
P 17g*

OR THE DEAF—FOR THE DEAF.—ARTIFI-

cial ears; entirely concealed, Call at, or address, IIASLAM

BROS,, No. 420 Broadway, New. York, for a descriptive and illustra-
ted circular. 19 2*

ANTED—A PARTNER, WITH SEVERAL

thousand dollars, in a well-established Foundry and Machin-

ry concern; or I willsell or exchange for an improved Farm said

i‘mmdry, Tools, Patterns, &e., with a good run of cudtoni. Lotation

second to none in the United States, especially for Steamboat Ma-

chinerv, Address . SIMON, P. O. Box No. 178, Paducah, Ky., or
@. SIMON, Agent. 20 3*

OUSEHOLD ARTICLE FOR EVERYDAY

. n:e—Patent for sile.—A self-soaping Scrubbing Bath or

Nail Brush. Can be got up cheap; an excellent opportnhity to

make money. Patent granted May 22, 1860. Address WM. TUSCH,
Box No. 773 New York Post Office, 18

EW AND PERFECT BARREL MACHINERY,

0CO METALLIC PAINT—POSSESSING AD-
vantages over all others—via: varieties of color, finer ground
and cheaper. . STRATTON 0., Agents,
J No. 1 Pine-street, New Yark.

NOR SALE—THREE PIN MACHINES (FOW-

ler’s pattern) for making solid head pins—makes Nos. 3,4 and
5 ping; all new and in good order. Also, one sticker to: stick the
pins in the paper, Also, one hair-pin machine, capable of making
100 parfect hair-pins per minute ; wire straighteners: all the fixtures
complete for starting the business. For further particulars address
E. IVINS, corner of Fifth-street and Columbia-avenue, Philadel-
phia, Pa. : 19 4*

OILER PLATE PUNCHES.—RUST’S PATENT,
manufactured and sold by the proprietor of the patenti 8. C,
HILLS, No. 12 Platt-street, New York. Price $150. em
A FINE LATHE FOR SALE—5} FOOT BED,
6-inch swing ; made by Stewart, and never nsed. Cost over

$W2, and will he =old for $150. Apply at No. 113 East Forty-second
street, New York. 1*

OMETHING NEW.—JUST OUT, GENTLE-
N mens® Water-proof Cloth Coats, Sporting Coats and I.eggings,
an'l a variety of new styles of Water-proof’Clothing, from the new
factory of the N. Hayward Company. For sale by the New York
agant, at No. 181 Broadway. [L3tf] SAM." C. BISHOP.

COPYING PRESS, WITH WRITING CASE

—Portable and dnrable. and copies letters instantly and

perfectly.  Sent Fost-p:\id, with copying book, for $1 27. Canvassing

azenta will find this an nunrivalled article in every respect for them.

An agent sent for a sample and procured orders for thirteen presces

1n half a day. For particnlars and illustrated_cirealar, address, with
stamp, the manufacturer. d. ATWATER,

1* Providence, R. I.

GREAT CURIOSITY.—MAGIC CIGAR CASES,

with secret drawer, s~nt. free on receipt of twelve red tage
stamps, to any part of the United States. Apzems wantedr byrr,o ;hogm
larza profitaare made. Send for one as sample and terms to €. .J.
'WITLLIAMS, Lock Box 838, Providence, R. L. 1*

HA,YDE‘T SANDERS & CO., No. 306 PEARL-

ftreet, New York, mannfacture every variety of bra 2
E,'.‘, portable steam engines, whistles, valves, oll tmyps. gag: sex:;:s,

21 13¢

WANTED—A SAW GUMMER THAT WILT,

A eum asaw and not bend it. Address H. E. SAWINS, Mat-
t'80n, Branch county, Mich, h . sA ' r"'1

WANTED_TO -PURCHASE—THE PATENT
.. Tight of samn Improved mocess for tanning leather withont
thoe e of gﬂ\

fon, 8, €,

vk, Address, with full' narifeniare, Rox No, 827, Charles-

‘abrefjiven an.

consisting of a Head-turner, Stave-dresser, Jointer and Ciozer,
and espacially adapted to rice tierces, sugar and /molasses hoggheads,
and to tight or slack work of every description. They are at once
the sim&leat cheapest and most eficient Machinés made. Liberal
terms offered to agents and others to sell Machines and Rights, For
full descriptive circulars, address C. B. HUTCHINSON, A{xsngn,

N. X.

HARLES A. SEELY, CHEMIST, NO. 424

Brosdway, New York.—Analyses of ores, minerals, articles

of commerce, &e. Advice and instruction in chemical processes
generally ; advice on chemical patents. 8*

AVE YOUR STEAM.—HOARD & WIGGIN'S
Improved Steam Trap Valve, for relieving steam pipes, eylin-
ders, &e., of condensed water. By its use the boiler pressure is kept
up, the full heat maintained, and a large saving in fuel made.
Several thousand of these trap valves are in enccessful use, and we
offer them with entire coofidence that they will accomplish all that
we claim for them. For an illustrated circular or a trial machine,

address— J. W. 110ARD, - :
415 k0. B. WIGGIN, | Providence, R.T.

.UBRICATING COAL OIL—FOR RAILROADS,
Cotton and Woolen Factorics, Steamboafs, &e.y firee of chemi-
cals and odor. Price—50 cents dwr allon, hy the barrel.
1= 'ALVIN DICKEY, Newark, Ohin,

ACHINISTS” TOOLS FOR SALE—TWO

double-geared screw-cutting slide lathes, swinging from 20
to 24 inches and s=hears 12 to 16 feet long; one - dotible-geared slide
lathe, 4 feet diameter and 20feetin length ; four planing machines,
various sizés; three card wheel boring machines, three card axle
lathes, three shop eranes, &e., &e, All second. hand ; in good order.
Apply'to CHAS. W. COPELAND, No. 132 Broadway. New York,

14 8

CHESTER GUILD & SONS, MANUFACTURERS
of BELTING LEATHER, 16 Blackstone-street, B Mase.

14 13* :

ACK NUMBERS AND BOUND VOLUMES OF

p the NEW SERIES of the SCIENTIFIC AMERICAN ean

r]t! ways be had of*A. WINCH, No. 830Chestnut-street, Pl\ilaillel}g}'in,
X, B

ALVANIZED TRON' PIPE—CHEAPER AND

betterthan lead for water. Is. used in the cities of Brooklyn

and Hartford for water pipes in Awelling honses. Sold at wholesale
by JAMES'O. MORSE & CO., No. 76 John.street, New York. 10tf

-

- Bur BVeadtung fiir Griinder.

Grfinber, twelde nidit mit ter englifhen Spradje betannt find, YBnnen
{hre Mittbeilungen in ber beutfdien Sprade madjen, €tizzen von Crfin-
bunden mit uraen, bentlid) gefdriebenen Befdreibungen beliebe man yu
Munn & Co.,

37 Barl Row, Rew-Perl,{
uf ber Dffice Wisb beyfGad1sh odfer, Derted
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P for punching or shearing iron, die-sinking and other pur-
poses, where, with a limited movement, great power s required.
Send for a circular., DUDGLEON & LYON., No. 466 Grand-street,
New York. 8 13%eow

1 200 A YEAR MADE BY ANY ONE AT
° cuttin ‘g Stencil work ; Inrge.and emall Steel Dies,
whole Letters, twvo Alphabets, Fifurea apd. Border. Tools, with 16
Chieels and Gouges for large work, with » quantity of. l{ock enth-
cient to retail for $150. Square, Compnes, Finiéhing Plnte, Polish-
ing Brush, Framer, Skears, Smoothing Stone, Die-case, Curve Pat-
tern, anmp'!e Designs, Ilammer and Block, with reeipe for Indeliible
Ink and mercantile Stencil Ink; all nccegsary imstructions for
cutting Stencil Frames, making Stencil Brushes, and, in short, the
whole system of carrying on the Stencil butiness at wholerale, with
sufficient stock and tools of every description, warranted perfect or
exchanged at any time (frec) for new. This whole outfit, entire and
complete, is furnished for $10. Dies all patented. The A 1ericen
Stencil ’fool-wqus, at S?rlngﬁeld, Vt., have a carh fund of $20,:00
invested exclurively in the manufacture of Sgencil Tools, having th
largest and most valnable water-power in the State, with a wheel 03'
75 horse-power, affording customers infinite advantages, , Samples
and particulara free. Addrers A.J. FULLAM, patentee and propri-
etor, No. 13 Merchients” Exchange, Boston, Mass.; No. 212 Broad'way,
New York, or Springfield, Vt. 16 Seow*

EW SHINGLE MACHINE—THAT WILL RIVE
and Shave 24,000 Shingles in a day. for eale by .
tf S. C. HILLS, No. 13 Platt-street, New York.

REAT CURIOSITY.—PARTICULARS SENT
free. Agents wanted. SHAW & CLARK, .
24" Biddeford, Maine.

EADY THIS DAY.—NEW EDITION, RE-
vised and Enlarged.—** Wells' Every Man his Own Lawyer.

and United States Form Book.” A complete and reliable guldg te
all matters of business negotiations for every State in the Union,’
containing simple instructions to enable all clagees to transact their
business in a legal way without legal assistance. Aleo, containing
the laws of the various States and Territories concerning the (ol-
lection of Debts, Property Exempt from Execution, Lien Laws, Laws
of Limitation, Laws of Contrsct, Legal Rates of Interest, License to
Sell Goods, Qualifications of Votere, &e., &c. ~ Noman or busi-
nees woman ehould be without this work ; it will zaye many times its
cost, much perplexity and loes of time. 12mo., 4C8 pnger, law bind-
ing; price $1. Sent poetgaid. Agents wanted for this and cther
popular publications. ~ Address JOHN G. WET L8, Publicher, cor-
ner of Park-row and Beekman-streets, New York. 25 tf

ORTABLE STEAM ENGINES, COMBINING

. __the maximum of efficiency. durability and eccnomy with the
minimum of weight and price. ‘They received the large gcld medal
of the American Inastitute, at their late fair, ns * the best Poﬂnb{‘a'
Steam Engine.” Descriptive circulars sent on application. Addrers
J. C. HOADLEY, Lawrence, Mass. 1 99*

UMPS! PUMPS!! PUMPS!!!—CARY'S IM-

) proved Rotary Force Pump, unrivaled for g;um ing hot or cold

liqutds. Manufactnred and rold by CARY & BRRAINERD, Brocks

E(;rt. N. Y. Also, s0ld by J. C. CARY, No. 2 Astor House, Nevlle;grk
ty.

ROUGHT IRON PIPE, FROM ONE-EIGHTH

of an inch to eight inches bore, with every variety of fittings

and' fixtures, fo¢ stear or water. - 8old at the lowert market
prices by JAMES 0. MORSE & CO. No. T John-gtrect, New York.

. MESSIEUKS LES INVENTEURR—AVIS, IM;z
A portant.—Texinventéurs non' fadlliets avec lilangue Anplafie
et qui preferersient nourcommuvniquer leurs inventjonz.en Francair,
ge]vem nous addresser dans lenr langne natale, Envoyer nons nn
esrin ot une descripticii’ concize pour notre examen. Tontés com-
mnnieations reront reenes en confidence. . . .
YMENN & CO., Scientific Amerfcap Office. N6, 87 Park.row, New
o1’
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AMERICAN RAILROADS AND AMERICANISMS
IN LONDON.

It is well known that our countryman, Mr. G. F.
Train, has introduced street railroads into Liverpool
and Birkenhead, England, and he is now in London en-
deavoring to introduce the system into the British me-
tropolis. At a dinner given to him by some of the pub-
lic men of London, he made a characteristic speech,
and remarked that ¢ as a nation,” the English lan-
guage was more accuratcly and purely spoken in the
United States than in Great Britain. The remarks
created loud laughter, whereupon the speaker exclaimed:

¢I will prove it. Order your dinner in every village
from Maine to California, and they will understand you
for 16,000 miles! but go 500 miles, from Aberdeen to
Dover, and you can loose yourself in a Babel of tongues.
Remember, gentlemen, the Americans don’t speak
Gaelic, or Manx, or Celtic, or Welsh—(laughter)—
and, I assure you, upen my honor, Yorkshire and Lan-
cashire are not taughtin our common-schools (laughter);
and I am informed, on good authority, that there are
no professors of Irish or Scotch in our academies. (Ap-
plause.) Lindley Murray, Lord Lyndhurst, and Noah
Webster, were all Americans! Our written language
will alwaysbe English—our spoken language is Ameri-
can. The time has arrived to state that Sam Slick is
not an American institution! that American securities
are safer, and pay better, than those of any other na-
tion—(Oh !)—that the almighty dollar is not so much
respected in the social world by the Americans, as the
almighty shilling by the English—(Oh! and laughter)
—that Americans never filibuster, while England never
did anything else—(Hear, hear, and applause)—that
our people, as a people, are more temperate, more
moral, better educated, and better dressed, than their
illustrious predecessors—(Hear, and roars of laughter)
—and that the tooth-brush story, like Arrowsmith’s
railways and revolvers in Georgia, has turned out to be
a hoax. (Laughter and applause.) England views
mankind from a first-class carriage—hence, when a few
thousand West-Enders go to the sca-side, they say
everybody is out of town! What egotism! All the
misconception has arisen by comparing the English
dress circle with the American pit—or Oxford and
Cambridge against all America! Compare dress-circle
with dress-circle, gallery with gallery, pit with pit, and
then America will receive justice in Europe. (Applause.)
® % =% * Tngland has always been looking out of
the cabin at America in the forecastle—England has
been the pulpit, America the audience—England the
schoolmaster, Americans the scholars. Thatday has
passed away. A published idea is an expired patent.”

The London Star of the 12th ult., says ‘‘the Metropo.
litan Street Railroad question was again brought before
the Marylebone Representative Council yasterday. The
enterprising Mr. Train attended in support of his plan,
and Mr. Wilkinson, on behalf of the London General
Omnibus Company, and a gentleman named Curtis
appeared for the purpose of urging delay—both of these
parties having schemes of their own to promote. The
vestry, however, resolved, by a very decided majority,
to accede to Mr. Train’s application. We may soon
expect to see these street railroads as common in Eng-
land as they are in the great cities of America.”

THE ELECTRICITY OF THE TORPEDO.

The results of some curious experiments on the elec-
tricity of the torpedo have been recently published by
the distinguished Italian.patarslist, M. Mattencci. We
learn that the electro-motive power of the organ of the
torpedo exists independently of the immediate action of
the nervoussystem. If a section of the electric organ
of the torpedo which has been dead 48 hours, or if the
torpedo be exposed for the same number of hours to the
action of the open air, or left for 24 hours in a frigorific
mixture where it may have hardened or become frozen,
or if kept during the latter period in water at a temper-
ture from 104° to 122°, be made ta communicate with a
galvanometer, a great deviation will be produced. If the
torpedo be killed with the poison curare or woorali, it
will present the same electro-motive power as if it had
died naturally. Inits operations as a nerve discharging
bagtery, its electro-motive power is comsiderably in-
ereased under stimulated action. When the nerves of
the organs have been several times excited in succes-

sion, that power for which the torpedo is so remarkable
is greatly increased, and will produce a greater number
of discharges than it would in its normal condition. For
instance:—Let two pieces of equal dimensions, each con-
taininga strong nervous filament, be prepared on one
of the organsof a torpedo; let them be placed on a
piece of gutta-percha with the two nerves opposite to
each other, and situated perpendicularly to the prisms of
a thermo-electric apparatus; on closing the circuit of
the galvanometer, a small differential current becomes
apparent, but soon disappears. Then if the nerve of a
galvanoscopic frog be placed upon each organ, and the
circuit be broken under a mercury bath while the nerve
of one of the pieces is being irritated with the points
of a fine pair of scissors, the frog then in contact with
that piece will exhibit violent convulsions. ~When
after this the nerve is left at rest, and the circuit of the
galvanometer again closed, a strong deviation, which
lasts a long time, is perceived in the direction of the ex-
cited organ. The electro-motive power of the organ of
a torpedo is not influenced by the nature of any gaseous
medium in which it may be left for twenty-four hours.
This is proved by comparing, in opposition to each
other, two pieces preserved in different gases such as
hydrogen, oxygen, carbonic acid, and atmospheric air
more or less rarified ; when it will appcar that there is
no constant difference between the electro-motive powers
of the two pieces.

STRANGE'S IMPROVEMENT IN SPRING
DIVIDERS.

The neat and compact dividers and calipers represent-
ed in the annexed cuts were invented by Joseph W.
Strange, of Bangor, Maine, and the invention was se-
cured by Letters Patent, dated Sept. 11, 1860. The
improvement is so clearly displayed by the engravings,
as to hardly require a description. Instead of the or-
dinary screw through the two legs of the instrument,
the legs are passed through a sliding yoke, a, and their
divergence is varied as desired, by turning the screw, b,
which works through the yoke and through the middle
of ‘the bow.

By this means, a neat and symmetrical instrument is
produced, which is perfectly balanced and has no long
screws or thumb pieces projecting from its sides.

Further information in relation to this invention may
be obtained by addressing John S. Jenness, the assignee
of the patent, at Bangor, Maine.

Tur remarkable number of suicides that have taken
place lately hus greatly occupied the attention of psy-
chologists and physiologists. M. Bierre de Boismont
has lately read an essay upon general paralysis and its
premonitory symptoms. The symptom to which he at-
taches most importance is a completc change in the
habits and character of the person attacked. When an
individual who, naturally gentle and patient, becomes
subject to fits of violent anger, or a person sincerely
Christian and of pure morals, assnmes a strange liberty
of thought. and manners, we shall not once in a hundred
times deceive ourselves if we take these symptoms as
prognostics of a disorder of the brain, which will soon
degenerate into general paralysis.
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IMPORTANT TO INVENTORS.

The United States Patent Office at Washington con-
tains nearly 30,000 models pertaining to patented in-
ventions, all of which arcopen to public inspection and
examination, together with the drawings and specifica-
tions relating thereto. Bnt the distance of the capital,
and the time and expense involved in a journey thither,
deters, in effect, thc majority of inventors from reaping
the advantages which a personal examination of previ-
ously patented inventions might oftentimes give them.
To obviate this difficulty we are in the habit of making
these examinations at the Patent Office for inventors.
When it is desired to ascertain definitely whether an
invention, believed to be new, has been previously
made, or to what extent, if any, it has been anticipated,
the applicant sends to us a rough sketch and descrip-
tion of the device. We then make a thorough examin-
ation in the Patent Office at Washington, and report
the result to the applicant. The charge for this service
is only $5; and it is frequently the means of saving
the applicant the entire expense of preparing a model,
paying government fees, &c., by revealing the fact that
the whole or a material portion of his improvement was
previonsly known. This preliminary examination is
sometimes also of importance in assisting to properly
prepare the papers, so as to avoid conflicting with other
inventions in the same class. The reader should care-
fully note the distinction made between this prelimin-
ary examination at the Patent Office and the examina-
tion and opinion given at our own office, either orally
or by letter, for which no fee is expected. It is only
when a special search is made. at the Patent Office that
the fee of $5 is required. We are able, in a vast num-
ber of cases submitted to us, to decide the question of
patentability without this special search.

THE Bie Surp.—The latest accounts which we have
of the Great Fastern is that she is sitting fast on her
gridiron at Milford Haven, and that the captain and all
hands are paid off. It is reported that she will nestle in
this manner all winter. It is also stated that it has been
impossible to get at some parts of her bottom, to coat it
with paint, so that she will be in great danger of being
injured by rust.

INVENTORS MACHIISTS MILLWRIGHTS
AND MANUFACTURERS.

The SCIENTIFIC AMERICAN has been published Frrremw
YEARS, and is the Repertory of Inventions and Discoveries collected
from all parts of the world. It is indispensable to the Inventor and
P: ; each b ining a pl official list of the
claims of all the patents issued each week at the United States Patent
Office, besides elaborate notices of the most important inventions,
many of whichare accompanied with engravings executed in the
highest degree of perf , a8 each number of the paper testifies.

The SCIENTIFIC AMERICAN is publithed weekly, in a form
suitable for binding, each number containing sixteen pages of
letter-press, with numerous illustrations, all of which are prepared
expressly for this publication, making a yearly volume of 832 pages
of usgeful matter not contained in any other paper.

The SCIENTIFIC AMERICAN is not only the best but cheapest
paper devoted to Sci , Mech and Inv hed in the
world, and has a larger weekly cir than the bined sub
gcription lists of all gimilar publications in this country and England

To the Mechanic and Manufacturer the SCIENTIFIC AMERI.
CAN is important, as articles in every number treat of matters per.
taining to their business,

Terms.

To mail subscribers: Two Dollars a Year, or One Dollar for Six
Months. One Dollar pays for one complete volume of 416 pages ;
two volumes comprise one year. The volumes commence on the first
of JANUARY and JULY.

Club Rates.
Five Copies, for Six Monthe.....cccoeereciaines 0000000 $4
Ten Copies, for Six Monthe....
Ten Copies, for Twelve Monthe....
Fifteen Copies for Twelve Months. 5
Twenty Copier, for Twelve Months.......cceeeeee. $28

Forall clubs of Twenty and over. the yearly subscription is only
@1 40. Namer can be sent in at different times and from different
Post-offices. Specimen copies} will be sent gratis to any part of the
country,

Southern, Western and Canadian_money or Post-office stamps
taken at par for subseriptions. Canadian subscribers will pleare to
remit twenty-six cents extra on each year's subscription to pre-pay

postage. MUNN & CO.,

Publishers, No. 87 Perk-row, New York.





