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PROFESSOR FARADAY’'S LECTURES ON THE
PHYSICAL FORCES.
LECTURE V.—MAGNETISM—ELECTRICITY.

I wonder whether we shall be too deep to-day or not.
Remember that we spake of the attraction by gravita-
tion of afl bodics to all bodies by their simple approach.
Remember that we spoke of the attraction of particles
of the sazme kind to each other—that power which
keeps them together in masscs—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 iudication of the existence of two at-:
tractions. : i

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, irst of all, to make the nature
of this doubleness clear to yon. Dodies are sometimes
endowed with a wonderful attraction, which is not found
in them in their ordinary state. TFor instance: here is
a picce of shellae, having the attraction of gravitation,
having the attractin 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 in it as if they were parte 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].
T'here is no attraction between this ball and this shellac
at present; there may be a little wind in the room
slightly moving the ball about, but there is no attrac-
tion. Bat if I rub the shellac with a piece of flannel
[rubbing the shellac, and then holding it near the bali],
look at the attraction which has arisen out of the shel-!
Iac simply by this friction, and which I may takc 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
through his hand.] Again: you will sec I can repeat
this experiment with another substance ; for if I take a
glass rod and rub it with a piece 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 rcmoved again to come back by
friction with this silk.

But now wc come to another fact. I will take this
piece of shellac and make it attractive by friction ; and
remember that, whenever we gct 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 sns-!
pend this picce of excited shellac in a little paper stir-
rup in this way (Fig. 33), in order to make it move:
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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
other; but ngw what happens? It does not attract—
on the contrary, it very strongly repels; and I can thus
drive it round 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 ghellae round gnd round in this way. Bat if

_can evolve this power.

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-
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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 isso electri-
cal that it will scarcely Jenve my hand unliss to go to 1he
other. Sce how curiously electrical it is; it is hardly

tions ; they gre actually two kinds of attraction con-| possible fcr me to touch it without making it electrical ;

cerned in this case, quite different to anything we have
met with before, but the force is the same . W¢ have
here, then, a double attraction—a dual attraction or
force—one attracting and the other repelling.

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 suppose I take a picce

of flannel (Fig. 34), which I have shaped into a cap for |
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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 flanncl together (which I can
do by twisting the shellac roundj, 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 T 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 disappearcd [the expe-
riment was repeatcd]. 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 suffficient, 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
When you go home, take =
stick of sealing wax—1I 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 jtself
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will do; you only want something which shall have a
roun& 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 see
T am searching for the center of gravity of this lath; I
want to balance it upon the watch glass), it isvery 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; J can even draw it about. Here,
then, you have a vty beautifnl indicator, for I have,
with a small picce 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 suhstance which we may not use.
Here arc some indicators (Fig. 8 < bend ronnd a
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!and here is 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 usto go farther
into this subject at present; you sec clearly there are
two kinds of electricities which may be obtained by rub-
bing shellac with flannel or glass with silk.

Now, therc arc 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.  '[hey havethe
attraction of gravitation and attraction of cohesion 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 apgregation of
particles, or of cohesion, or of electricity (for it will not
attract this ball if I bring it nearit), but it is a scparate
and dual attraction, and, what is more, onc 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 sec me
to-morrow make artificial magnets of extraordinary
power). And let us take onc of these artificinl magnets
and examine it, and see where the poweris in the mass
and whether it is a dual power. Yonsce 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 of
the shellac, for that only attracted a light ball, but here
I have several ounces of iron held up. And if we come
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, hut
the middle does not attract. It is not, then, the whole
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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
1 it not, then, very curious to find that thereis 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 frec to
move round, I can try what action this picce of iron
has on it. Well, it attracts onc end, and it also at-
tracts the other cnd, 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 hy 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 cnd of the little
magnet. You see it pulls toward it with great power ;
and, as Icarry it round, the uncolored end still follows.
But now, if I gradually bring the middle of the har
magnet opposite the uncolored end of the needle, it has
no cffect upon it, either of attraction or repulsion, un-
i til, as I come to the opposite extremity, N, you see that
it is the colored end of the ncedle which is pulled to-
lward it. We are now, therefore, dealing with two
"kinds of power, attracting different cnds of the magnet

T excita this piece of shellao as befare, and take this

strip of paper into a hoop, and we have as good an In- '—a double power already existing in these bodies,
dicator as can be required. Sce how it rolls along, ' which takes up the form of attraction and repulsion.
traveling after the sealing wax! If I mako $hem A:’ now, when I put up this label with ¢he word mag-
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ors, B B, and I want you to see the manner in whlch
that eleetricity can pass away [touching the conductor,
B, with his finger, the lecturer drew a spark from it,
and the straw electromcter immediately fcll]. 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-
Fry 59 the handle, it will adhere sufficiently | tricity. You sce the spark in which it passes, and ob-
- strongly to allow itself to be lifted up, ' serve that the pith ball indicator has fallen a little,
so wonderful is its power of attraction. . which seems to imply that so much clectricity is lost;
If you take a needle and just draw|but it is not lost: it is here in this brass, and I can;
one of its ends along one:take it away and carry it about, not because it has any
cxtremity of the magnet, and then substance of its own, but by some strange property which
draw the other end along the other cx- | we have not before met with as belonging to any other
tremity, and then gently place it on |force. Let us see whether we have it here or not. [The
the surface of some water (the necdle , lecturer brought the charged cylinder to a jet from!
will generally float on the surface, which gas was issuing; the spark was seen to pass from |
owing to the slight greasiness commu-| the cylinder to the jet, but the gas did not light.] Ah''
nicated ta it Ly the fingers), you will be able to get all - the gas did not light, but yoa saw the spark; there is, I
the phenomena of attraction and repulsion by bringing perhaps, some draught in the room which blew the gas |
another magnetized needles near to it. i on one side, or else it would light; we will try this ox-|
I want you now to observe that, although I have | periment afterward. You see from the spark that I can
shown you in these magnets that this double power be- | transfer the power from the machine to the cylinder,
comes evident principally at the extremitics, yet the and then carry it away and give it to some other body.
whok of the magnet is concerned in giving the power. | You know very well, as a matter of experiment, that
That will at first secm rather strange; and I must, we can transfer the power of heat from onc thing to an-:
therefore show you an experiment to prove that this is: other, for if I put my hand near the fire, it becomes|
not an accidental imatter, but that the whole of the: hot. I canshow you this by placing before us this ball.
mass is really concerned in this force, just as in falling which has just been brought red hot from the fire. It

NETISY, yot 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. 39) in
which both cnds 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

the whole of the mass is acted upon by the force of ' I press this wire to it, some of the heat will be trans-
I have here (Fig. 40) a steel bar, and I|
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ferred from the b'l" and I have only now to touch this

piece of gun cotton with the hot wire and you will seel
how I can transfer the heat from the ball to the wire, ! |
and from the wire to the cotton. So you sce that some ! ;
bing it on the large | powers are transferable and others arc not. Observe !
'how long the heat stops in this ball. I might touch it
! with the wire or with my finger, and if I did so quickly
- I should merely burn the surface of the skin; whereas,
if T touch that cylinder, however rapidly, with my fin-
ger, the clectricity is gonc at once—dispersed on the
: instant, in a manner wonderful to think of.

I must now take up a little of your time in showingl
| you the manner in which these powers are transferred
one end, n, pulls at this end, S (Fig. 38), and how it. from onc thing to another; for the manner in whxch|
repels the other end, N. And so it can be shown that : force may be conducted or transmitted is cxtmmdm'uy,
every part of the magnet contains this power of attrac- _ i and most cssential for us to understand. Let us sce m
tion and repulsion, but that the power is only rendered | | what manner these powers travel from place to place. :
evident at the end of the mass. You will understand | Both heat and electricity can be conducted ; and here is
all this in a little while; but what you have now to ‘an arrangement I have made to show how the former can
consider is that every part of this steel is in itself a mag- travel. It consists of a bar of copper (Fig. 42); and
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 seen 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

gravitation.

am going to make it a magnet by rub
magnet (Fig. 39). I have now made the two ends mag- |
netie in opposite ways. I do not at present know one:
from the other, but we can soon find out. You sce, |
when I bring it near our magnetic neédle (Fig. 38), one i
end repels and the other attracts ; and the middle will |
neither attract nor repel—it cannof, because it is half '
way between the two ends. But now if I break out
that piece, » s, and then examine it, see how strongly |

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
ithe 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 Itake 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 and 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 s, if I 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 bcfore the wood; for if I put a

the purpose of rubbmg glass with sﬂk and for obtain-
ing the power called electricity ; and the moment the
handls of the machine is turned a certain amount of
elzctricity 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* elecmclty is present in those brass conduc-
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: ; different ;

piece of phosphorus on the wood and another piece 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 conducts 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 one or two experiments I will show yon. 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 manner entirely
and to make you sce that more clearly, we
.will take one of o 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 throngh

ithis; and if I were to take a long metallic wire, no

matter what the length, at lcast as far as wearccon-
cerned, and if I make one end of it touch the outside
and the other touch the knob at the top, sec how the
elecmclty passes!—it has flashed instantaneously
thlough 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 (I'ig. 41)]? Bccause 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
wirc? You sce at once that
as soon as the handle of the
machine is turned, the clec-
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 outward to
the ceiling and sides of the
room. The outside of that
wire is covered with gutta-
percha; it would not scive
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
¥ electricity 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 electri¢ity. I wiil take a Leyden
jar, or any other srrangement which gives us this
power, and arrange wires so that they may carry the
power to the place I wish; and then, pincing a little
gunpowder on the extremitics of 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 cxplain to you its construction,
you could easily nnderstand that we use glasslegs be-
canse these are capable of preventing the electricity from
poing away to the earth. If; therefore, I were to stand
on this stool, and reccive the electricity through this
conductor, I eould give it to anything that I touched.
[The lecturer stood upon the insulatipg 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 |

wp, as the paper tassel did just mow. 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-
sex with those which we have previously examined, and
#-morrow we shall be able to go farther into the con-
dMeration 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 investigatorsto 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
specialstudy 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. New, Agassiz says that the same kind
of insects that are at this time forming the coral reefs
of Florida, built up Elorida, and that thousands of een-
turies must have been consumed in the process.

ARSENICAL 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
& 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-
fled in paradoxically characterizing itas a very whole-
some poison, the deadly elements in dilution being pro-
dnctive 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 everfound 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.

ExrLos10NS.—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 expjpded her boilers in Mobile bay on the
8d inst., by which several persons (exact number un-
known) were killed and wounded.

A correspondent of the Maine Farmer states that
@vans seed should alWays be sown in the Fall, anil not

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 eraptive 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 quartz upon what is called ‘¢ St. David’s lode.” Of |

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
weresfound 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 b&interna] heat.

NEW FUSIBLE METAL - CADMIUM.

Under this title, the New York World states that
“Dr. B. Wood, of Nashvdle, has discovered a valua-
‘ble alloy which fuses at mw Fah.—a lower tempera-
ture than the fusing ‘point of any metal prevxoully
known.  It'is especially adapted for light castings, and
is camposed of frém one:to ‘two parts of cadmium, from
seven to eight parts of bismath, two of tin'and four of
lead. By the addition of mercury, the fusing point
may be lowered to almost any extent wnhout 1mpzurmg
the tendcity of the metal.”

The old fusible alloy of hlamnth 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 copper at a red heat. It is soluble in the powerful
acids, especially nitric.

FaLLiNG oF A Grist MiLL.—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 rnins. 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.

A M S s et

Sawing Fears.—Referring to the great feat of saw-
ing described 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

fo the Bpring, us is practised by most farmers.

_and myre difficult to saw than the pine of she North.
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.| as befor¢ when the crests pass.

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

We have recently exumined 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 Agcney,
and probably our readers will hear more of it at some
future time.

o

How To Swim 1N A Surr.—At a late meeting of
the Chicago Academy of Sciences, 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
of the wave, perfectlysafe and rem 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 hiis float at right angles tothem, holding his breath
In this way he will be
safely driven to the beach; but if he allows the board
to be struck by the waves sidewise, he may be rolled
over and over, and, in his fright, let go his hold.”

e A —————————

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
thisfact is important, for it serves as a scientific basis
to all the applications of curarethat can be made in
therapcatics.

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, Olio, North Caro-
lina, Alabama, Virginia and New York. The other two
—the Delawaere 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.

bttt A btk

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
become a great wine and silk-produrcing State.
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