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SCIENCE M ADE POPULAR. action is sl18pcnded for the tIme. We have not dutr(l!jeCl 
• the power of chemical affinity, hut modified it in n 

PROFE3S0R FARADAY'S LECTURES ON THE wonderful and bcnutiful manncr. Here are some pieces 
PHYSICAL FORCES. of zinc eovered with mercury, exactly in the same way 

LECTURE VI.-THE CORREL.lTION OF THII: PHYSICAL as the zinc in that retort is covered; and if I put this 
FORCES. plate into sulphuric acid I get no gas, but thii most 

We have frequcntly seen, during tlie course of these extraordinary thing occurs, thnt if I introduce along 
with the zinc anothcr metal which is not so coi'ilbnsti­lectures, .that one of those powers or forces of matter 

of which I have written the names on that board has ble, then I rl'produce all thc action. I am nilw going 
produced results which arf duo to the action of some to put to the amalgnmated zinc in this retort some par­
other force. Thns, you hav� seen tbe force of electri- tions of copper wh'e (copper not being so combustible a 
city ncting in other ways than it: attracting; you bave metal as the zinc), and observe how I get hydrogen 
also seen it combine mattcrs togcther 'Qr disunite them again. as in the first instance; there, thc bubbles are 
by means of its action on the chemical force; and in coming over through the pneumatic trough, and asccnd­
this case, therefore, you havc an instance in which these ng faster and faster in tbe jar; the zinc now is acting 
two powers are related. But wc have other and deeper by reason of its contact with the copper. 

brought away from the battcry behind me, and can'ied 
alolig through tbese wires! 1 have here an apparall1S 
(Fig . . 46) which Bir Humphrey Davy constructed mallY 

reilltions than these; we have not 'merely to see how it Every step we are now taking brings us to a know-
, h � h h h " f ledge of new phenomena. That hydrogen wbich you d IS t at one power auects anot er- ow t e lorce 0 years ago, in or er·to sea whether this power from the 
helt affects chemical affinity, and so forth, but we must now see coming off so abundantly does not come from voltaic battery caused bodies to attract each otber iu 
try·and comprehend what relation they bear to eacb the zinc, as it did before, but f"om tile copper. Herc is the same manner as tl;e ordinary electricity did. lIe 
other, and how these powers may be changed one into ajar containing a solntion of coppcr. If I put a piece made it in order to experiment whh . hi. large voltaic 

h h d· ·Il .d . II d of this amalgamated zinc into it, and leave it therl', it b h t e ot er; an It WI tt) ay reqUIre. a my care, an attery, wbic was the most.powcrful tben in existence, 
your care, too, to mllke this clear to your minds. I has scarcely any actioft; and here is II plate of platinum You see the�e are in this glass jill" tw.() leaves of gold, 

h II I fi If ' which I will immerse in the same solution, and might h' 1 I a a be ob iged to con ne myse to one or two !D- w IC,l can cause to move to and fro by this rackwork. 
Itances, because' to take in the whole extent of this leave it there for hours, days, months or even years, and I will connect each of these gold leaTes with separate 
mutual relation and conversion of forces would 8urpa81 no action would take place i but, by putting them both ends of the battery, and if I have a sufficient number of 
the human intellect. together, and allowing them to toocb (Fig. 44). you ace plates in the battery, t shaH .be able to show you that 

In thc first place, tben, here is a piece of fine zinc 
...E'ig.:1!1. Iig. 45 there will be SOUle attraction between those leMcs e,'en 

'foil, and if I cut it into narrow strips and, apply to it before they come in cont�ct; if I bring them sufficient-
the power of heat, admitting the contact of air a.t the Iy near when they are in communication with the ends 
same time, you will find that it buros; and then, seeing of the battery, they will be drawn gently together i aeu 
that it burns, you will. be prepared to say that there is you will know when this takes place, because· the power 
chemical action taking place. Yoo see all I have to will cause the gold leaves to burn away, which Uley 
do is to hold the piece of zinc at the side of the flame could only do when I hey touched each other, Now I am 
so as to let it get heated, and yet to allow the air which goi ng to cause these two leaves of gold to approach 
is flowing into the flame from all sides to have access to gradually, and I have no doubt that some of you wiII 
it: there is the' piece of zinc burning just like a. piece see that they approach before they burn, a nd those who 
of wood, ooly brighter. A part of. thc zinc is going up what a coating of copper there i. Immediately thrown are too tar off to see them approach will see by their 
into the air in the form of tkat w'hito smoke, lind part down on the platinum. Why is' this? The platinum burning that they have come together. N ow they are 
is. falling down on to the table. This, then, is the ac- has no power of itjelf to reduce that metal from that attracting each other, long before thc connection is corn­
tion of chemical affinity exerted between the zinc and fluid, but" it hail, in some mysterious way, received thi. plete; and there they go! burned up in that brilliant 
tbe oxygen of the air. I wiII show you what a curious power b y  its contact with the metal zinc. Here,' then, flash, so strong is the force. You thus see, from the 
kind of affinity this is by an experiment which is rather you lee a strange transfer of chemical f orce from one attrllctive force at the two ends of this battery, that 
striking when eeen for the first time. I have here some metal to another; the chemical force from the zinc is these are really and truly electrical phenomena. 
iron filings and gunpow61er, and will mix them care- transferred and made over to the platinum by the mere Now let us consider what is this spark. I take these 
fully together, with as little rough handling as possible; association of the two metals. I might take, instead two ends and brin, them togetlier, and 'there I get this 
now we will compare the combustibility, so to speak, of of the platinum, a piece of copper or ot silver, and it glorions spark like the sunlight in the henvens above 
the two. I will pour some spirit of wine into a basin, would haTe no action of its own on this solution; but us. What is tbis? It, is th�. 8jIme thing which you 
and set it on fire; and, having our flame, I will drop the moment the zinc was introduced and touched the saw when I, discharged the . large electrical machine, 
this mixture of iron filings and gunpowder through it, other metal, then the action would take place and it when you saw a single bright flash; it 'is the same thing, 
so that both sets or..particles will have an equal chance would become covered with copper. Now, is not this only contUmed, because here'we baTe a more effective 
of burning. And now tell me wbicb of them it is that most wonderful and beautiful to see? We still have the arrangement. Instead ofhavlng a machine which we 
burns. You see a plentiful combustion of the iron fil- identical cbemical force of tbe particles of zinc acting, are obliged to tnrn for a long time together, we have 
ings; but I want you to observe that, though tbey have and yet, in some strallte· manner, we bave power to here a chemical power which sends forth the spark; and 
equal chances of burning, we shall find that by far the make that chemical f orce, or sometbing it produces, it is wonderful and beautiful to sec how this spark is 
greater part of the gunpowder remains untouched; I travel from one' place to anothet'; f or we do make the carried about. through these wires. I want you to per­
have only to drain oft this spirit of wine and let the chemicai force travel frOttl the zinc to the platinum by ceive, it possible, that this very spark and the beat it  
powder which' bas gone througb the fiame dry, whicb ·it this very curious .experiment of using the two metals in produces (for there is  heat) is neither more nor less than 
will do in a few minutes, and I will then test it with a tbe same fluid in contact with each other. the chemical force of the zinc-its ve!y force carried 
lighted match. So ready is the iron to bnrn that it Let US110W examinil these phenomena a little more along wires and conveyed to this place. I am about to 
takes, under certain circumstances, even less time to closely. _ Here is a drawinh (Fig. 45) in wbicb I have take a portion of the zinc and bum it in oxygen gas for 
catch fire than gnnpowder. [As soon as the gunpowder repreI'ented a vessel containing t;lC acid liquid and the the. sake of showing you the kind of light produced hy 
was dry, Mr. Anderson handed it to the lecturer, who slips of zine and platintlm or copper, and I have shown the actual combustion in oxygen gas of some of this 
applied a lighted match to it, when a sudden flash tbem touching each other outside by means of a wire metal. [A tassel of zinc foil was ignited at a spirit 
sho\ved how large a proportion of gunpowder had es- coming from. each of them (for It matters not whether lamp and introduced into a jar of oxygen, when it 
caped combustion when falling through the flame of ai- tbey tonch in the tluid or outside; by pieces of metal burned with a brilliant light.] That shows you wlIllt 
cohol.] attacbed, tbey still, by that commnnication between the affinity is when we come to consider it in its ener!!y 

These are all cases of chemical affinity, and I show tbem, have this power transferred from one to the other). and power. .And the zinc is being burned in the bat­
them to make you understand that we are about to en- Now if, instead of only using one vessel, as I have tery bebind me.at a much more rapid rate than you sec 
t el' upon the consideration of a strange kind of chemi- shown there, I take another, and anotber, and put in in that jar, because the zinc is there d"solv�ng and 
cal affinity, and then to see how far we are enabled to' zinc and platinum, zinc and platinum, zinc and plnti- burning, and produces h�ro tbis great electric llght. 
convert this force of affinity into electricity or magnet- num, and connect the platinum of one vessel with the That TOry SRme polnr which in that jar you saw evolved 
ism, or any other of the forceswbich we have discussed. zinc of another, the platinum of this vessel with the from the actunl combustion. of the zinc in oxygen is 
Here is some zinc (I keep to the metal zinc, as it-is very zinc of that, and 80 on, we should only be nsing a series' carried along these wires and ·made evident bere; and 
l:scful for our purpose), and I can produce hydrog'en gas of these vessels instead of one. This we have done in yon may, if you please, consider that the zinc is burn­
by putting the zinc and sulphuric acid together, as they that arrangement wbicb you see behind me. I am using ing in those cells, and that this is the light of that 
are in that retort; there you see the mixture which what we call a "Grove's voltaic battery," in which one burning [bringing the two poles in contact, and show­
gives U8 hydrogen-the zinc is pulting the water to metal is zine and the other platinum; and I have as ing the electric light]; a.nd we might 80 arrange our 
pieces and· setting free hydrogen gllS. Now we have many as forty pain of these plates all exercising their apparatus as to show.that the amounts ·of·power evolTed 
learned by experience that. if a. little. mercury ilspread force at once in sending the whole amount of chemic .. 1 in either case are identical. Having thus ·obtained 
ovar thnt zinc it does not talce away its power of decom- power there evolved through these wires under the fioor power over the chemical force, how wonderfully we are 
posing the water, but modijits it most curiously_ See and up to these two rods coming through the table, able to convey it from plnce to place! When we use 
how that. mixture is now boiling; but wben I add a lit- We need do no more than just hring these two ends in �unpowder for explosive purposes, we can send into·the 
tie mercnry to it, the gas ceases to come olr. We bave contact wben the spark shows us what power is present; mine chemical nffinity by means of this \llectricity; not 
now scarcoly a bubble of hydrogen .set free,' so that the and what a strange tbing it is to see tbat tbis force is having proTided fire beforehnnd, we can send it in nt 
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the momen t we require it. Now, here (Fig. 47) is a 
vessel containing two charcoal points, and I bring it 
forward as an illustration of the wonderful power of 
conveying this force from place to place. I have mere­
ly to connect these by means of wires to the opposite 
ends of the battery and bring the points in contact. 
See what an exhibition. of·force we have I We have 
exhausted the nil' so that the charcoal cannot burn, and 
therefore the light you see is really the burning of the 
zinc in the cells behind me j there is no disappeamnce 
of the carbon, although we have that glorious electric 
light; and the moment I cut off the connection it 
stops. Here is a bettcr imtance. to enable some of you 
to see the certainty wi th which we can convey this 
force where, uRder ordinary circumstances, chemical 

affinity' wonld not act. 'Ve may absolutely take these 
two charcoal poles down under water, Ilnd get our elec­
tric light there. There they are in'the water, and you 
observe, when I bring them into connection, we have 
the same light as we had in that glass vessel. 

Now, besides this production of light, we have all the 
other effects and powers of burnir.g zinc. I have a few 
wires here which are not combustible, and I am going 
to take one of them (a small platinum wire) and sus­
pend it between these two rods which are connected 
with the battery, and when contact is made at the bnt­
t �ry, see what heat we get (Fig. 48). Is not that beau-

tiful? It is a complete bridge of power. There is me­
tallic connection alI-the way round in this arrangement, 
and where I have inserted the platinum, which offers 
some resistance to the pas�age of the force, you see what 
an amount of heat is evolved; this is the heat which 
the zinc would give if burned iii oxygen; but, as it is 
being burned in the voltaic battery, it is giving it out at 
this spot. I. will now shorten this wire for the sake of 
sh6wing you that the shorter the obstructing wire is, the 
more and more intense is the heat, until at last our pla­
tinum is fused and falls down, breaking off the circllit. 

Here is another instance: I will take a piece of the 
metal silver and place it on charcoal connected with one 
end of the battery, and lower the other charcoal pole 
on to it. See how brilliantly it burns (Fig. 49). Here 

is a piece of iron on the charcoal: see what a combus­
tion is going on; and we might go on in this way, 
burni.ng almost everyt.hing we place between the poles. 
Now I want to show you that this power is still chemi­
cal affinity j that if we ca11 the power which is evolved 
at this point heat, or electricity, or any other name re­
ferringjo its Bource, or the way in which it travels, we 
still find it to be chemical action. Here 'is' a colored 
liquid which can show by its change of color the effccts 

of chemical Action; I wiII pour part of it into this 
glass, and you will find 'that these wires haTe a very 
strong action. I am not going to show you any effects 
of combustion or heat, but I wiII take these two plati­
n urn plates, and fasten one to the one pole and the other 
to the other end, and place them in this solution, and 
in a very short time you will see the blue color wiII be 
entirely destroyed. See: it is colorless now! I have 
merely brought the end of the wires into the solution 
of indigo, and the powel' of electricity has come through 
these wires and made itself evident by its chemical ac­
tion. There is also another curious thiug to be noticed 
now we aie dealing with the chemistry of electricity, 
which is, that the chemical power which destroys the 
color is only due to the action on one side. I will pour 
some more of this sulphindigotic acid illto a flat dish, 
and wiII then make a porous dike of sand, separating 
the two portions of fluid into two parts (Fig. 50); and 
now we shall be able to see whether there is ariy differ­
ence in tlle two ends of the battery, and which it is 
that possesses this peculi�r action. You see it is the one 
on my right hand which' has the power of destroying 
the bluc, for the purtion on that side is thoroughly 

bleached, while nothing has apparently occurred on the 
other side. I say apparently, for you must not imagine 
that because you cannot perceive any' actioll ilone has 
taken place. 

Here we have another instance. of chemical action. 
I take these platinum plates again and immerse them 
in this solution of copper, from which we formerly pre­
cipitated some of the metal when the platinum and 
zinc were both put in it together. You see that these 
two platinum plates have no chemical action of any 
kind; they might remain in the 'solution as long as I 
liked, without having any power of themselves to re­
duce the copper; but the moment: I bring the two poles 
of the battery in contact with them, the chemical ac­
tion which is there transformed into electricity and car­
ried along the wires again becomes chemical action at 
the two platinum poles, nnd now we shall have the 
power appearing on the left hand side, and throwing 
down the copper in the metallic state on the platinum 
plate; and in this way I might give you many instances 
of the extraordinary way in which this cbemical action 
01' electricity may be carried about. That �trange nug­
get of gold, of which there is a model iii the other 
room, and which has an interest of its own in the nat­
ural history of gold, and which came from Ballarat, 
and was worth £8,000 or £9,000 when it was melted 
down last November, was brought together in the 
bowels of the earth�perhaps ages and ages ago-by 
some such power as this. And there is also another 
beautiful result dependent upon chemical affinity in 
that fine lead tree, the lead growing and growing by 
virtue of this power. The lead and the zinc are com­
bined togethel' in a lit.tle voltaic arrangement in a man­
ner far more important than the powerful one YOll see 

cess; for, in the pun;uit of science, we first start with 
hopes and expectations j these we realize and establish, 
never again to be lost, and upon them we found new 
expectations of farther discoveries; imd so go on pur­
suing, realizing, es'tablishing, and founding new hopes 
again and again. 

Now observe this: her� is a piece of wire which I 
am a�out to make into a bridge of force; that is to say, 
a communicator between the two ends of the battery. 
It is copper wire, only, and is therefore not magnetic 
of itself. We will examine this'wire with our magnetic 
needle (Fig. 51), and, though connected with one ex-
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treme end of the battery, you see that before the circuit 
is completed it has no power over the magnet. B ut 
obsel've it when I make contact; watch the needle; see 
how it is swung round; and notice how indifferent it 
becomes if I break contact ngaln: so, you see, we have 
this wire evidently affecting the magnetic needle unuer 
these circumstances. Let me show you that a little 
more strongly. I have hel'e a quantity of wire which 
has been wound into a spiral, and this will affect the 
magnetic needle in a very curious manner, because, 
owing to its shape, it will act very ·like a real magnet. 
The copper spiral has no power over that magnetic 
needle at present; but if I cause the electric current to 
circulate through it, by bringing the two ends of the 
battery in contact with the ends of the wire which forms 
the spiral, what will happen? Why, one end of the 
needle is most powerfully drawn to it; imd if I take 
the other end of the needle, it is repelled; 50, you see, 
I have produced exactly the same phenomena as I had 
with the bar magnet, one end attracting and the oLher 
repelling. Is not this, then, curious to see that we can 
construct a magnet of copper? Furthermore: if I take 
an iron bar and put it inside the coil, so 10Bg as there 
is no electric current circulating ronnd, it has no at­
traction, as you will observe if I bring a little iron 
filings or nails near the iron. But now, if I make con­
tact _with the battery, they are attracteu at once. It be­
comes at once a powerful magnet, so much 'so that I 
should not wonder if theae magnetic needles on differ­
ent parts of the table pointed to it. And I will show 
you, by another experiment, what an attraction it has. 
This piece and that piece of iron, and many other 
pieces, are nolV strongly attracted (Fig. 02); but, as 

here, because, in nature, these minute actions are going soon as' I break contact, the pOwer Is all gone, and ther 
on forever, lind are of great and wonderful importance fall.· What,' then, can be a better or a stronger proof 
in the precipitation of metals and formation of mineral than this of the relation of the powers of magnetism 
veins, and 80 forth .• These actions are not for a limited and electricity? Again: here is a little piece of iron 
time, like my battery here, but they act forever in small which is not yet magnetized. It will not, at present, 
degrees, accnmnlating more and more of the results. take up any one of these nails; but I will take a piece 

I have here given yon all the illustrations that time of wire and coil it round the iron (the wire being cO"er­
will permit me to show you of chemical affinity pro. ed with cotton in every part it does not touch the iron), 
ducing electricity, and electricity again becoming chem- so that the cnrrent mnst go round in this spiral coil; I 
icsl affinity. Let that snffice for the present; and now am, in fact, preparing an electro-magnet (we are obliged 
let us go a little deeper into the subject of this chemical to use snch terms to express our meaning, because it is 
force or this electricity-which shall I DRme first ?-the a magnet made by electricity-because we produce by 

one producing the other in a variety of ways. These the force. of electricity a magnet of far grea.ter power 

forces are also wonderfnl in their power of prodncing than a permanent steel one). It is now completed, 

another of the forces we have been consideririg, namely, and I will repeat the experiment which you saw the 
that of ma.gnetism; and you know that it is only of other day, of bnildingJP a bridge of iron nails: the 
late years, and long since I was'born, th�t tIle discovery contact is now made, and the current is going throngh ; 
of the relations of these two forces of electricity aild . it is now a pOwerful magnet; here are. the iron_nails 
chemical affinity to produce magnetism hnve become which we had the other day, and now I have br()ugbt 
known. Philosopbers had been snspecting this affinity this magnet near them they are clingillg so hard that 1 
f or a long time, and had long had great hopes of 8UO- can scarcely move them with my hand (Fig. 03-). Bnt' 
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when the contact is broken, sec how they fall. What 
enn show you better than such an expel'imellt as this 
the magnetic attraction with which we havll endowed 
these portions uf iron? Here, again, is a fine illustra­
tion of this strong vowel' of magnetism. It is a magnet 

'f the same sort lIS the one you have just seen. I am 
About to make the current of electricity pass through 
the wires which are around this iron for the purpose of 
showing you what powerful effectli we get. Here are 
the poles of the magnet; and let us place on one of 
them this long bar of iron. You see, al soon as con­
tact is made. how it rises in position (I!'ig. 5{); and if 
I take such a piece as this cylinder. and place it on, woe 
be to me if I geS my finger between; I can roll it over, 
bnt if I try to pull it off, I might lift up the whole 
magnet, but I have no power to overcome the magnetic 
power which i� here cvident. I might give you an in­
finity of illustrations of this high magnetic power. 
There is that long bar of iron held out, and I have no 
doubt that, if I were to examine the other end, I should 

.Fif!. ;iii 
�::--:-==-n�-----... 

filld that it was a magnet. See what power it must have 
So support not only these nail8, but all those lumps of 
iron hanging on to the cnd. What, then, can surpass 
these evidences of the change of chemical force into 
electricity, and clectricity into magnetism? I might 
show you many other experiments whereby I could ob­
tain electricity and chemical action, heat ami light from 
a magnet, but what morll need I show you to prove the 
universal correlation of the physical forces of matter, 
And their mutual conversion one into another? 

And nOlv let us give place as juveniles to the respect 
we owe to our elders, and for a time let me address my­
.elf to those of our seniors who have hon91'ed.. me with 
their presence during these lectures. I wish to claim 
this moment for tha purpose of tendering our thanks to 

-them, and my thanks to you all for the way in which 
you have borne the inconvenience that I at first subject­
ed you to. I hope that the insight whicb you have hem 
gained into some of the L'lIVS by which the universe is 
governed may be the occasion of some among you turning 
your attention to these subjects; for what'sfildy is there 
more fitted to the mind of man tbn that of the physi­
cal sciences? And what is there more capable of giv­
ing him an insight into the actionl! of those laws, a 
knowledge of which gives interest to the most trilling 
phenomena of nature, and makes the obslln-ing student 
find 

H Tongues in trees, books in the l'unning brook!, 
Sel'lUOUS in stODe8, nud good ill everythiDrrg �II 

------------.. � ... ---------
PAT"::ST OFFICE Ro;polrtS Fon 1859.-We are in­

debted to John Hea�t.- 'ltiq;" Superintendent of the 
Public Printing, for copies of: l1!e mechanical report of 
the Patent Officll for 1859. It consists of two volumes, 
onll del'oted to the'claims and one to the illustrations. 
In a recent number we referred to the excellent manner 
iu which the illustratIOns were executlld, and it only 
),emaius now to say that the whole report is very satis­
fnctonly done. The 8rmngemcnt is much better than 
hcrctofol"e. 

A N1i:W TYPll: METAL. 

Every person who has ever cast b.llets knows that 
lead shl'inks in cooling, forming" depression or hollow 
in the nllck which ,ometimes extends down into the 
ball. This property of contracting on changing from 
the liquid to the solid state is common to ncarly all the 
mehls with two remarkaula exceptions-iron and anti­
mony, which expand in solidifying. This property 
renders these metals peculiarly adapted to casting, as it 
causes them to fill the mold and tlaus produce a perfect 
copy of the pllttel'll. For this rca son, antimony is em­
ployed to form t.he alloy for casting type, the standard 
proportion in England being Sibs. of lead to 1 lb. of 
antimony. Antimony is much harder than lead; but 
as it is worth from H to 17 cents per pound, while lead 
ranges from 5 to 7 c�nts, rival manufacturers are apt to 
accuse each other of producing an inferior article by 
forming their alloy with too large a proportion of lead. 

It � now quite £ommon to coat tha face Bf type with 
copper br the galvanig proces8. and an impressive proof 
of tbe extreme delicacy and e,'cnness of this deposit is 
furnished by the fact tbat it is only in "ery nice work 
that even the fine lines of the type are found to be im­
paired by the copper coating. Coppel' faced type is 
far more durable than that which is not so fneed, and 
is extensively used. 

Type Is formed by being cast in molds. The bottom 
ot She mold, for the face 0f the type, is formed by 
punching a stcel die into a bar of copper, called a 
matrix, and the mold for the body of the type is formed 
of movable iron or steel plates adjusted above the copper 
bar. ThE! mold is held up horizontally against the facc 
of tha reservoir of melted metal, when, by turning a 
crank, an opening is made, and a little pump drives the 
proper quantity of metal into the mold. The smallest 
sized type in use is called diamond, 205 lines of 
which are contained in a foot, or 17 I-12th lines in an 
inch. There are 14 sizes of type in common use, the 
names of which, with the number of lines of each to the 
foot, are as follDlVll:-
Double pica................ 41" BOllr�eois ..• .••.• .• . .• • • . • •  l02� 
����fpli'�e;:::::: :'::::: :: tt� rll�i���':":::::::::::::,:::: U�M 
l·;ngli.h .•••.••• _ _  • • . • . • • • • •  64 Noupareil .. . ... . .. . . . . . . . . . 143 
f'ieR . .• • • • • . • • . • . • • .•••• , . .. 71M Agat.e • . .•••• • • • • • • .• • • • • • • •  ll;n 
Snmll pica... . . . . . . . . . . . . . . •  83 Pearl.. . .  . • . . . . . . . . . . . . . . •  178 
Long Primer. .. ... .•• •••••• �9 Diamond . . . . . . . . .. . . . . . . . . , 2U5 

This article is pl'inted in brevier, and the patent 
claims on another page in agate. 

A new alloy for casting type is just being introduced 
by James Conner & Sons, of this city, which is likely 
to prove vastly superior to the ordinary type metal. 
'Ve are having a font cast from the new metal for this 
paper, and on the 1st of January we shall appear before 
our readers in an entirely new dress. 

- . -
CAR AND LOCOMOTIVE COMBINED. 

:r.1ESSRS. EDITORs:-Mr. Geo. 'Y. Cass, President 
of the Pittsburgh, Fort Wayne and Chicago Railroad, 
has jnst made an experimental trip to Clncago with the 
new locomotive iron car, which was built by Russell & 
Co. , of MaBsilen, Ohio, under the patent of Moore &, 
Young. The experimental trip was a perfect success, 
The extreme length of the car is 71 feet; weight, 16 
tuns; weight, when provided with fuel and water, 19 
tUDS and 201bs. The capacity of carrying is seats for 
98 passengers. The car ran at the rate of 45 miles per 
hour up grades of 50 feet to the mile. You will no donbt 
be glad to rCQOI'd the success of a car and locomoth'e 
eornbined. The improvement is valuable to all short 
lines of railroad, and roads nsmgportiQns of their lines 
only for accommodation trains.

· 
J. H. D. 

Pittsburgh, Pa., November 15, 1860. 
-----------" .... ... --------

CARROTS FOR HORsl!s.-The American Stock Journal 
says:-" The caHot j� the most esteemed of all roots 

for its feeding qUAltties. When analyzed, it gives 

but little more solid matter tllan other roots, 85 per cent 

being water; bot its influence in the stomach upon the 

other articles uf food is most favomble, conducin� to 

the most perfect digestion and assimilation. The result, 

long known to practical men, is explained by chemists 

as resulting from the presence of a snbstance called 

veetine, which operates to coagulate or gelatinize vege­
table solutions, and this fa I'ors digestion in all cattle. 

Horses are especially benefitted by the nse of carrots. 
They should be fed to them frequently with their other 
food." 
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HYDRO-ELECTRIC APPARATUS 

In Answer to a correspondent, we will dcscribe a 
steam electrical machine. It is made with a �mall 
Bleam boiler insulated on I;lass legs, Ilnd ha�ing on its 
top a small tube, Qrossed with another pipe filled wilh 
little holes tipped with pieces of hard wood. Opposite 
to these orifices, but entirely separate from the boiler, is 
placed a box containing a great number of metal points 
connected with a conductor. Atlarhed to the me tal 
of the boiler opposite the steam jets is a horizontal iron 
rod, mounted with a brass ball, which collects the ex­
cited electricity from the boiler as the points carry off 
the opposite electricity. The sparks obtained from the 
bl'fiss ball of the boiler are ucnse und rapid, and almost 
prodnce a continuous sheet of light. This machine was 
the result of an accidental discoI'ery in 1840, by an 
engineer iu Newcastle, who, while putting forth his 
hand to stop a small leak in a safety "clve, received II 
severe electrical tthock. Mr. Wm. Armstron� (now Sir 
William, inventor of the ArmstroRg gun) heard of the 
circumstance, was led to investigate it, and this led to 
the i nvention of his" hydro.electric machine." The 
electricity is the same as that produced by the glass 
frictional machine. ---------..... . � .•• -----

IMPORTANT EXPERIMI'NTS WITH Sn:AM.-The 
Secretary of the Navy hftS ordered a BOlud of 
Naval Engineers, consisting of Chief Engineers Isher­
wood, Zellen, Long and Stimers, to a1eet on board the 
United States steamer M:jchigan. in the harbor of Eric, 
Pa .• on the Wth inst., for the purpose of making a care­
ful set of experiments as to the practical advnntages of 
using steam expansively, and any person engaged in the 
manufacture 0" management of Bteam engines, who mRy 
present themselves on board for the purpose of witness­
ing the experiments, will b. afforded eyery reasonable 
facility for so doing. 

[This pamgrRph appeared in the Herald of the 14th 
inst. , and as i t did not afford sufficient notice to those who 
feel a decp interest in this subject, 1\'e addrersed a letter 
to the Secretary of the Navy, urging him to postpone 
the time for beginning the experiments, at least ten 
days. At the time of going to press we had not received 
Mr. Toucey's reply. 

------------.•. �.---------
IMPORTANT TO l\-hAT PACKERs.-The Commissioner 

of Patents to-day issueu a patent to Hon. D. E. Somes, 
of Maine, for packin.l: nnd cming meats in warm 
climates, destined to produce remarkable results, not 
only in this country, but in Central and South America, 
where the curing of meats has heretolore been impossiblc. 
The .nodus operand. of this invention is simple and 
cheap, consisting of sinking shafts into the earth suffi­
ciently deep to obtain the minimum of mean tempera­
tme, and aided in the hottest climates by artificial re­
frigerators. These shafts constitute subtenanean pack­
ing houses, where meat remllins until sufficiently cured 
f or market. 

[We lind the abol'e announcement in the telegraphic 
news of the Hemld. 'Ve wonder if it would be any in­
fringement of this patent to dig a deep cellar in some 
southern elimate and then put meat into it; or would 
it infringe the patent to store up meat in a coni mine, 
Or suspend it in a well? We wonder if this patent was 
issued under the ,. watch and care" of the Revisionary 
Board? 

..•. �.--------
MANGANESE IN PENNSYLVANIA.-It is sald that a 

rich deposit of manganese ha� recently been discovered 
in Maxatawny township, Berks county, Pa. The land 
belongs to a Gcrman farmer named John Kohler, and 
has been leased by parties who have contracted with a 
New York firm to dcliver to them all the manganese 
which the place will yield. It is of superior quality, 
and the deposit is very extensive, at EOme points com­
mencing fom feet below the surface, and, as far as as­
certained, seventy·lh·e feet in del)th. With the excep· 
tion of an inferior article found in Vermont, tbe man­
ganese used in the United Stales is mainly importcd 
from Bohemia, Saxony, France, England, and other 
countriel!. Manganese is a mineral used in the bleach­
ing of muslin, linen, &c.; by potters for glazing their 
ware, and by glass manufacturers to obliterate discolor· 
ations produced by sesquioxyd of iron; and for many 
other purposes. 

---------.� .. � .. ---------
AN IRON P ALAcE.-The Pasha of Egypt is establish­

ing a magnificent palace, built of French cast iron, for a 
museum of antiquities, to be filled with relics of anti­
quity, found in Egypt, in the execution of which 2,[,00 
'men are now employed, under the direotion of Mariettl', 
the French nrchreolClgist. 
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