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SCIENCE MADE POPULAR. 
• 

PROFE$OR FARADAY'S LECTURES ON THE 

PHYSICAL FORCES. 
L ECTUlUO: V. -MAGNI>TISM-EL KCTRICITY. 

I wonder whether we shall be too deep to.day or not. 
Hemcmbcr that we spoke of the attmctioB by gravita­
tion of atl bodies to all bodies by their simple approach. 
Rcmemhcl' that we spoke of the attraction of particles 
of the same kind to each other-that power which 
I,eeps t hem together in masses-iron attracted to iron, 
brass to bmss, or water to wuter. Remember that we 
found, on looking into water, that there wcre particles 
of two dii!e"ent kinds a:tmcted to each other; and 
this was a grellt step beyond the iirst simple attraction 
of gravit,ltion, because here we deal with attraction be­
tween diff�rent kimls of matter. The hydrogen could 
attmct the oxygen and reduce it to water, but it could 
not attract any of its own particlcs, so that there we 
obtained a first iudieation of the existence of tu'O at­
tractions. 

To-day we come to a kind of attraction even more 
cul"ions than the last, namely, the attraction which we 
find to be of a double nature-of a curious and dual 
n"turc. And I want, first of all, to make the nature 
of this dou hleness c1eal' to you. Hauies arc someti mes 
endowed Wilh a wonderful attraction, whieh is not found 
in them in their ordinary state. For instancc: here is 
a piece of shclhlc, having the attraction of gravitation, 
h,win<Y the attracti m of cohcsion, anu, if I set fire to 
it, it :'oulJ have the attraction of chemical affinity to 
the oxygen in the atmo5phcrc. Now, all these powers 
we find ill it as if they wcre l'nrtfl of its substnllcc; but 
there is another propcrty which I will try and make 
evitlellt bv means of this ball, this bubble of air [n lig-hl 
inub .. rubi)el' ball, inflated and suspendcu by a thread]. 
'l'h�re is no attraction betwecn this ball m�d this shellac 
at present; there may be a little wind in the room 
sl'lgluly movin>: the ball ahout, but there is no attrac­
tion. Dllt if I rub the shellac with a piece of flannel 
[",;bbillA' the sliCIlnc, and then holding it neal' the hall], 

h)ok at tlw attraction which has arisen out of the shel. 
lac simply hy 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 sheliac, 
anu then removing the attractive power by drawing it 
through his htl nd.] Again: you will see I can repeat 
this experiment with anot,her 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 tOlvard it; and then, as be­
fore, by quietly rtIbbing it through the hand, the a t­
traction will be all rcmoved again to come back by 
friction with this silk. 

But now wc come to anothcr fact. I will take this 
piece of shellac and make it attracti ve by friction; and 
remember that, whenever we gct an attraction of'gravi· 
ty, ohcmical affinity, adhcsion or electritity (as in this 
case), the body which attracts is attracted also, and 
just as much as that b'l11 was attmcteu by thc shellac, 
the shellac was attracted by the ball. Now I will SI1S­

pend this piece of excitcd shellac in a little paper stir­
rup in this way (Fig. 33), in order to � it rno\'C 

easily, alld I will take another piece of shellnc, and, 
after rubbing it with flannel, will bring them near to­
gether: yon will think that they ought to attract e!lch 
Gther; bnt DQW 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 
eacll other, altlwugh they are so strongly attraetive­
re,el each other �o lite extent of driving this heavy 
pie080f �hellac l'oun1 pnd round in this way. Bnt if 
t excit8 this piece of shellac as before, and take this 
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piece of glass and rub it with silk, and then bring them 
neal', what think you will happen? [Thc lecturer held 
the excited glass near the excited shellac, when they 
attrnctQd each other strongly.] You see, therefore, 
what a difference there is between these two ;:tttrnc­
tions t they pre nctually two kinds of attraction con­
cerued in this case, quite different to anything we ha, c 
met with before, but the force is the same ,We hMC 
here, then, a double attraction-a dual attraction or 
force-one attracting anu the other �epel1ing. 

Again, to show you another experiment which will 
help to make this clear to yeu: suppose I set up this 
rough indicator agnin [the cxcited shellac suspended in 
t.he stirl'Up]; it is roul;h, but delicate enough for my 
purpose; and suppose I take this other piece of ohcllac 
and take away the power, which I can do hy drawing 
it �ently through the hand; and suppose I take a piecc 
of flannel (Fig. 34), which I have shaped into a cap for 

Fi;I.:U. 

it and Qlade dry. I will put this shelhlc into the flan­
nel, and here comes out a Tery beautiful result.. I will 
l'ub this shellac anu the flanncl together (which I can 
do by twisting thc shellac round), and leave thcm in 
contact; and then if I ask, hy bringing them near our 
indicator, what is the attractive force? it is nothing; 
but if I take them apart, and thcn abk what they \Viii do 
when they are separated? why, the shellac, is strongly 
repelled, as it \vas before, but the cap is strongly at­
tractive; and yet if I bling them both together agoin, 
there is no attraction-it has all disappearcd [the expe­
riment was repeated]. Those two bodies, thereforc, 
still contain this attractive power; when they were 
parted, it was evident to your senses that t!ley had it, 
thongh they do not attract wI,en they are together. 

This, then, is suflkient, in the outset, to give you OR 
idea of the nature of the force which wc can ELECTRI­

CITY. There is no end to thc things from which you 
can 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. 35). Take a watch glass (or your watch its�lf 

will do; you only want somethinl; wllich shall have a 
ronnd face); and now, if you place a piece of flat glass 
upon that, yon havu a very easily moved centel'; and 
if I take this lath and put it on the flat glass (you sec 
I am searching for the center of gravity of this lath; I 
want to balance it upon tIle wateh glass), it is very easily 
moved ronnd; and if I take this piece of sealing wax 
and rnh it against my coat, and then try whether it is 
attracti\'c [holding it near the lath], you see how strong 
the attractio;l is; 1 can even draw it about. Here, 
then, you have a v .... v bcautifnl indicator, for I ha\'e, 
with � small piece of 

"
scaling wax and my coat, pulled 

round n plank of that kind; so you need be in no want 
of indicators to discover the presence of this attraction. 
There is scarcely a snhst'lncc which we may not use. 
Here arc some indicators (Fig. :W' ,bend ronnd a 

Rtrip of paper into a hoop, and wa have as good an In­
dicator as can ba reqnired. See how it rolls nlong, 
traveling lifter the sea,�illg Wl\� 1 If l mllko them 
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smaller, of course we have them running faster, ond 
sometimes they are actually attracteu np into th" air. 
Here, also, is a little collodion balloon. It is so electri­
cal that it will scarcely lenvem;r hand unkss to go to I he 
other. Sce how curiously electrical it is; it is horuly 
possible fer me to touch it without making it electric"l; 
and here is a piecc which clings to anything it is brought 
near. and which it is not eosy to lay down. And hCle 
Is anoth<lr substance, gutta-percha, in thin strips: it is 
astonishing 11Ow, by rubbing this in your hands, JOU 
make it electrical, hut our time forbids ns to go fanher 
into this suhject at present; you sec clearly tIl ere arc 
tW? kinds of electricities which may be obtained by rub­
bing shellac with flannel or glnss with silk. 

No\\', therc arc some curious bodies in llnturc (of 
which I haye two spccimens on the table) which arc 
called magnets or loadsto71es; ores of iron, of which 
therc is a great dcal scnt from Sweden. 'fhey 1,Q\'e the 
attraction �f gravitation and attraction of cohesion and 
certain chemical attraction; bnt thcy nlso have a great 
attractive power, for this little key is hdd up hy this 
stone. Now that is not chemical attraction; it is not 
the attraction of chemical affinity, or of aggregation of 
particles, 01' of collesion, or of electricity (f(;r it will not 
attract this hall if I bring it nearil), but it is n separate 
and dual all raction, and, what is marc, onc which is 
not readily removed from the substance, for it h as cx­
isted in it for ages and ages in the bowels of the earth. 
NolV we can make artificial magnds (you will see me 
to-morrow make artificial magnets of extraordinary 
power). And let us take onc of'these artifici"l mognets 
and examine it, ond see where thc power is in the mnss 
and whether it is n dual power. Yon see it attracts 
these keys, two or three in succession, amI it will at­
trnct a very large piece of iron. That, then, is a very 
diffcrent thing indeed to what you saw in tI,e ca�e of 
thc shellllc, for that only attracted n light ball, but here 
I have seyeral ounces of iron held up. And if we come 
to examine this attraction a little more closely, wc 8h,')1 
find it presents some other rcmm1mble differences; first 
of nIl, one end of the bar (Fig. 37) attracts the ke�', hut 
the middle docs not attract. It is not, then, the whole 

r 
of the substallce 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 attmction residcs? If I take this bar amI 
balance it carefulIy on a point, 80 thnt it will be free to 
move round, I can try what action this piece of iron 
has on it. Well, it attracts onc cnd, and it also at­
tracts the other cnd, just as you saw the shellnc and 
the glass did, with the exception of its not attracting 
in the middle. Bllt if now, instea(1 of a piece of iron, 
I take a magnet nnd examine it in a similar way, you 
see 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 magnct and bring it 
neo r, it shows attraction again. 

You will see this bettcr perhaps hy a nother kind of 
experiment. Here (Fig. 38) is a little magnet, and I 
hm'e colored the ends differelltly so that you may dis­
tinguish one from the other. Now this end, S. of the 
magnet (Fig. 37) attracts tIle ll1Zcolored end of tllC little 
magnet. Yon see it pulls toward it with great powcr; 
and, as I carry it round, the uncolorcd end still follows. 
But now, if I gradually bring the middle of the hal' 
magnet opposite the uncolored end of the needle, it has 
no effect 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 ncedle which is pulIed to­
ward it. We are now, therefore, dealing with two 
kinds of power, attracting different ends of the ma!1'uet 
-a double pOlI'er already existing in these bodies, 
which takes up the form of attraction p.nd repulsion. 
AI: '. !lOW, Whelll put up thill l"bl)l with th� word !lA.G-



NETlSll, YOll 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 ends have been brought together in order to 
increase the attmction. 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 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 
cxtremity of the magnet, and then 
dmw the other end along the other ex­
tremity, and then gently place it on 
the surface of some water (the necdle 
IV ill generally float un the sm-face, 
owing to the sligh t greasiness commu­

nicated tQ it by the fingers), you will be ablc to get all 
thc phcnomcna of nttmction and repulsion by bringing 
another magnetized needles uear to it. 

I want you now to observe toot, ait.hough I have 
shown you in these magnets that this double power be­
comes eddent principally at the extremities, yet the 
whole of the magnet is concern cd in giving the power. 
That will at first secm mther strange; and I must 
therefore sholv you an experiment to prove that this is 
not an accidental matter, but that the whole of the 
mass is really concerned iu this force, just as in falling 
the whole of the mass is acted npon by the force of 
gravitation. I have here (Fig. 40) a steel bar, and I 

Fi1d() 
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am "oing to make it a magnet by rubbing it on the large 
m ,gnet (Fig. 3D). I have nOI" made the two enlls mag­
nelie 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 ncar our magnetic needle (Fig. 38), one 
cn,l repcls and the othcr attracts; and the middle \Till 
neither attmct nor rcpel-i t cannot, because it is hali 
lVay betwcen the two ends. But now if I break out 
that piece, n s, and then examine it, see how strongly 
one cnd, n, pulls !Lt this end, S (Fig. 38), and how it 
rcpels the other end, N. And so it call be shown that 
cvcry part of the magnet contains this pOWOl' of attrac­
tion and rcpulsion, but that the power is only rendered 
evielent at the end of the mass. You win understand 
all this in a little w.hile; but what you have now to 
consider is IhtLt every part of this steel is in itself a mag­
net. Here is a little fragment which I have b1'Oken 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 t.hing? And very 
strange, the means of taking it from one substanee and I 
bringing it to other matters. I cannot make a piece of 
iron or anything else heavier or lighter than it IS; its 
cohesive power it mllst and docs 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 nolV we will return for a ihort time to the sub­
ject treated of at the commencement of this lecture. 
You see here (Fig. 41) a large machine arranged for 
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the purpose of rubbiug glas� with silk, and fOl' ohtain­
i ng the power called electricity; ana the" moment the 
h:tndh of the machine is turned 1\ certain amount of 
el';ctrieity is evolved, as you will see by the rise of the 
little stmw indicator at A. Now i know .. from the ap­
p;aranee of rep�Ilsion of the pith ball �t the" end of the. 
strow, that· electricity js present in thOle brass condue� 
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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 fcll]. There, 
it hall all gone j 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 see the spark in which it pa.qses, and 
serve that tile pith ball indicator has tallen a little, 
which seems to imply that so mucR electricity is lost; 
but it is not 101it; it is here in t.1�is brass, alld I can 
take it away and carry it about, not because it has any 
.,u,."",,;c of its own, but by some stran�e pl'Operty which 
we have not before met with as belonghlg to any other 
force. Let us see whether we have it here or not. [The 
lectmer brought the chargell cylinder to a jet from 
which gas was issuing; the spark 11',IS .een to pass from 
the cylinder to the jet, but the gas did not light.] Ah' 
the glIB did not light, but you saw the spark; there is, 
perhaps, some draught in the room whkh blew the gas 
on one side, or else it would light; we will try this 
periment afterward. You see from the spark that I c�n 
transfer the pOl,.er fl'Om I.he machine to the cylinder, 
and then carry it !Lway 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 jl1st been brought red hot from the fire. If 
I press this wire to it, some of the heat will be trans­
ferred from the bail, and I have only now to touch this 
piece of gun cotton with the hot wire and yon will see 
how I can tmnsfer the heat from the ball to the wire, 
and from the wire to the cotton. So yon sec that some 
powers are tmnsferable and others arc not. Observe 
how long the heat stops in this ball. I might touch it 
wi.h 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. howel'er rapidly, with my fin­
ger, tho electricity is gone at once-dispersed on the 
instant, in a manner wonderful to think of. 

I must now take up a little of your "ti me in showing 
you the manner in whioch these powers arc trausferred 
from one thing to anothet·; for the manner in which 
force may be conducted or tmnsmitted is cxtraordinary, 
and most essential for us to understand. Let us see in 
what manner these powers travel from place to plaee. 
Both heat and electricity can be conducted; and here is 
an arrangement I have made to show how the former call 
travel. It consists of a bar of copper (Fig. 42); and 

if I take a spirit lamp (this is one ITay 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 thnt power is being trnns­
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 f!'Om particle to pRrticle; for, inasmuch as I 
have fastened these wooden balls by a little wax at IHlr­
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 tnwels along; and thus you will learn 
that the heat travels gradually through the copper. You 
will see that this is a very slow condnction of powf'r as 
compared with eleetrictty. 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.piace where the metal an-d wood join, you 
will see how the' heat will accnmu1nte where t.he wood 
is and burn th(l pnper with which I have covered it; but 
where the metnl is beneath, the heat is conducted aWllY 
too fhst for the pRper to be bllmed. And sO, if I take 
a piece of wood Rnd a piece of mctn 1 joined toqpther, 
and put it so that the flame shall pIny equally both 
IIpon one. and. the other, �e shall soon find that the 
metal wiIi become hot blit'ore the wood; f01' if I put a 
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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 witlt regard to the traveling of electricity from 1,laee 
to place, its rapidity is astonishing. I \I ill, first of all, 
take these pieces of glass and metal, and YOll will won 
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 aakl! 
this piece of brnss a.d bring it near the machiue, you 
see how the electricity lea yes the latter and pm'ses to 
the brass cylinder. And ugain: if I take a rod of metal 
and touch the machine with it, I lower the iudicator; 
but when I touch it with a md of glass, no !Jower is 
dmwn away, showing you that the electricity is con­
ducted by the glass and the metal in a manner entirely' 
different; and to mllke you sce that more "clearly, we 
WIll take one of om: Leyden jars. Now, I must not 
embarrass your minds with this subject too much, Iillt 
if I tnke a piece of metal and bring it against the knob 
at the top and the metullic couting at the bottom, you 
will see the electricity pussing through the ail' flS a bril­
liant Bpnrk. It takes no sensible time to pnss through 
this; and if I were to take a long metallic wire, no 
mntter what the length, at  lcast ns far as we arc cou­
cm'ned, and if I make one end of it touch the outside 
and the other touch the knob at the top, fee how the 
electricity pa�ses I-it has flashed instantnueously 
thl'Ough the whole length of this wire. Is not this dif­
ferent from the transmissiou of hcat through this ropper 
bar (Fig. 42), which h:u; taken a quarter of an hou\' or 
more to reach the first ball ? 

Here is another experiment for the purpose of show­
ing the conductibility of this power thmugh some bodies 
and not through others. Why do I have this arrange­
ment made of brass [pointing to the brass work of the 
electrical machine (I<'ig. 4l)]? Because it conducts 
electricity. And why do I have these columns made 
of glass? Because they obstruct the passage of electri­
city. And why do I put that paper tassel (Fig. 43) at 
the top of the p"le upon a glass rod, and connert it with 

"'" this machine by menns of a 
-,, "iy'''' :; wire? You sec at once that 

as soon as the handle of the 
ma chine is turned, the elec­
tricity which is el'ohell 
travels along this wire and 
up the wooden rod, and gars 
to the tas£el at the top, and 
you see the power or repul­
sion with which it has en­
dowed these strips of paper, . 
each r-preading outwnl'll to 
the ceiling and sides of the 
room. The outside of that 
wire is covered with gutta­
pereha; it would not SCI ve 
to keep the force from you 
when touching it with your 
hands, because it would 
burst through; but it nn­
swt'rs our purpose for the 
prt'sent. And so yon per­
ceive holV easily I can man­
age to send this power of 

,electricity from place to 
place hy choosing the mate­

rials which can conduct the power. Suppose I waut to 
fire a portion of gunpowder, I can rendily do it by this 
transferable power of electrieity. I will take a Leyden 
jar, or any other arrangement which gives LIS this 
power, and nrrRn�e wires st') that thcy mny carry the 
power to the place I wish; nnd theu. placing a little 
f:\'unpowder on the extremities of the wires, the moment 
I make the connection by this discharging rod I �hall 
fire the gunpowder [the connection was made, nnd the 
gunpowder ignited]. And if I were to SllOW you 1\ stool 
like thIs, and were to explain to you its constmction, 
YOll could cnsilv understand that we usc glass legs 1.e­
�a11Se t.hese nre' carable of prevent·ing the electt'icity fro'm 
goin� away to tha earth. If; therefort', I were to stand 
on Illis stool, Rnd receive the clectriritJ" through this 
conductor, I eould gire it to anything t!wt I touched. 
[The lecturer stood UPOll �he inslllaavg stool. and plac&d 
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lthnself in connection with the conductor of the ma­
chine.] Now I am electrified i I can feel my hair rising 
• p, 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 
ttl the jet set fire to the gas.] You now see how it is 
that this power of electricity can be transferred from 
t.e 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 i and you will not now be 
at a loss to bring this power of electricity into compari­
•• with those which we have previously examined, and 
• -morrow we shall be able to go farther into the con­
!Iteration of these transferable powers. 

'" ... . 

THE WAY FLORIDA WAS FORMED. 

Censidering that the naturalist of the present day 
'nds the results of his predecessors' labors recorded in 
lDoeks, where he can acquire them in a small fraction of 
ihe ti.me required by the original investigators to learn 
them from nature, it is probable that Louis Agassiz 
ltROWS more about the plants and animals of the globe 
�haH any other person that ever lived. He has made a 
.peciaT"'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. NOW', Agassiz says that the same kind 
of insects that are! at this time forming the coral reefs 
of Florida, built up Blorida, and that thousands of een­
tllri<lS must have been consumed in the process. 

--------' .
...... _------

AR3ENICAL W ATERS.'-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 anenical cobalt ore, through wltich it percolates, 
for a few yards nbove 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 
iRhabitants of the little village of Whitbeck, and with 
b.neficial r esults so apparent that one might be justi­
ted in paradoxically characterizing it as a very whole­
some poison, the deadly elements in dilution being pro­
dllctive 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. Bu t its use by the villagers does 
1'1ot 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 eff ects 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 
r.sy cheeks, and many of the villagers live to a great 
ags. -------__ .. � •• ,�.4 .. __ ------

EXPLOSIONs.-We regret to notice the frequency of 
boiler explosions receRtly. 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-uine persons were killed and twenty wounded. 
.A boiler in the coach factory of Dann & Brothers, New 
Haven, Conn., exploded on the ]st inst., by which one 
boy was killed and the building demolished. The tow­
boat Baltic ex�ded her boilers in Mobile bay on the 
3d inst., by which several persons (exact number un­
known) were killed and wounded. 

_i .. 
A correspondent of the Maine Farmer stlltes that 

g$1J8.Seed should al\Vays be sown in the Fall, a'lliI nlSt 
itl the ByMng, -88 ia pradtrS'ed by most farmers. 

SOMETHING NEW ABOUT GOLD-A NEW A GREAT MACHINE FOR A SIMPLE PUR� 

METAL POSE-TURNING BAGS BY STEAM • 
At a late meltting 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, whieh traversed altered paleozoic slates near the 
junction of an emptive bar of porphyritic greenstone . 
The same law was found to hold goo(I 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 Hi 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 
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 �nternal heat. 

... " ... 

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 bide out I " Can it be," we asked the invent­
or, "that there is a demand for machinery f or perform­
ing so trifling an operation as this? " 

"Oh, yes i" he said, .. it takes as much time to turn 
a bag as it does to makc it, at the pl'esent 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 ma('hines will do the wOl'k 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 compal'ison 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 mechani&m without diagrams. 
An application for a patent for the invention has been 
made through the Scientific American Patent Agcncy, 
lind probably our readers will hear more of it at BOme 
future time. 

How TO SWIM IN A SURF.-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 ovel'board 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, he will see a roaring cataract three 

NEW FUSIBLE METAL-CADMIUM. 
or four feet high rushing toward him as though it 
threatened destruction; but if he holds his breath a 

Under this title, the New York World states that moment, the crest will pass harmless over him, and in 
"Dr, B. Wood, of Nashville, has discovered a valua-, ltfl instant he win- find himself on the windw81'd slope 

'�le alloy which fuses at i.� I'ah.-a lower temPera- ,f the wave, perfectlY'�afe and r_ to continue as be­
:ture than tlie fttsing 'pOint of any metsl previously fore. If the person is floating upon a board or plank, 
:known.' It'is esjJeciillly adapted for light castings, and he should tUrn his head toward the coming waves and 
is composed of from 'ouelto 'iwo parts flf cadmium, from keep, his float at right angles to them, holding his breath 
seven to eight parts of bismuth, tW{) of tin'and four or ali befohi when the crests pass. In this way he will be 
lead. By the addition of mercury, the fusing point safely driven to the beach i but if be allows the board 
may be lowered to almost any extent witliout impairing to be struck by the waves sidewiSe, he may be rolled 
the te,' nltclty of the meta!." d 

The old fusible alloy of bismnth, lead and tin melts 
at 1970 Fah. i 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 alloYi and in every instance 
it impairs the tenacity of the metals. This is quite dif­
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 i and in 
the distillation of zinc ores it comes over among�e 
first products, owing to its great volatility. CadmIOm 
forms several definite alloys; it unites with platinum 
and copper at a red heat. It is solUble in the powerful 
acids, especially nitric. --------__ .� .• �.4. ________ _ 

FALLING OF A GRIST MILL.-0n 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, abont half of which was scattered 
among the mins. The mill was only erected last win­
ter, lfut 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. _________ .. � •• ,�.4.� ____ _ 

SAWING FEATB.-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 he good work for the pine of that 
region. This he can do without leaving the mark of a 
tooth npon it. Southern pine is mOre close in the grain 
and m.n'r"e dIfficult to lIa'W tban tbe pbie 6f !the No'rth. 
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over an over, and, in his fright, let go his hold." 
... -..... 

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 f act is important, for it serves as a scientific basis 
to all the applications of curare that can 00 made in 
therapeutics. 

------�, .. ".� ... --------
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, Vi.yinia and New Y01'k. The other two 
-the Delaware and New Orleans-are unfit, both in 
frame and planking, for this altemtion. The entire eost 
of converting these ships, according to their estimate, 
will be about $3,064,000. 

--________ .. � •• ,�. 4 __ • ______ __ 
THE cultivation of the gilk worm is said to be a com­

plete success in California. Specimens of co('oons, floss 
and twisted silk were exhibited at the late Mechanics' 
Fair in San Francisco. California is yet destined to 
b'e'dome a great wine and silk-pi"oducing state. 
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