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Mr. Field, of Lambeth™”, has supplied me abundantly with beautiful illustrations of the candie and

its materials: I shall therefore now refer to thern. And, first, there is the suet™—the fat of the ox—Russian

tallow™ T helieve, employed in the manufacture of these dips, which Gay»LussaciH), or some one who

1#5)

entrusted him with his knowledge, converted into that beautiful substance, stearin®™ |, which you see lying

beside it. A candle, you know, is not now a greasy thing like an ordinary tallow candle, but a clean thing, and
6)

vou may almost scrape off and pulverize™ the drops which fall from it without soiling any thing. This is the

¥ and made into a soap, and then the soap

process he adopted: The fat or tallow is first boiled with quicklime
is decomposed by sulphuric acid™ which takes away the lime, and leaves the fat rearranged as (7 stearic acid,
while a quantity of glycerin is produced at the same time. Glycerin—absolutely a sugar, or a substance similar
to sugar—comes out of the tallow in this chemical change, The ofl is ther pressed out of it; and you see here
this series of pressed cakes, showing how beautifully the impurities are carried out by the oily part as the
pressure goes on increasing, and at last you have left that substance, which is meited, and cast™ into

candies as here represented. The candle I have in my hand is a stearin candle, made of stearin from tallow in

the way 1 have told you. Then here is a sperm candle, which comes from the purified oil of the spermaceti
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whale. Here, also, are yellow bee's-wax and refined®? bee's-wax, from which candles are made. Here, too, is

that curious substance called paraffin, and some paraffin candles, made of paraffin obtained from the bogsﬁme

of Treland. T have here also a substance brought from Japan since we have forced an entrance into that
out-of-the-way™? place—a sort of wax which a kind friend has sent me, and which forms a new material for
the manufacture of candles.
Cal:y

Now I must take vou to a very interesting part of our subject—to the relation between the
combustion™? of a candle and that living kind of combustion which goes on within us, In every one of us
there is a Hving process of combustion going on very similar to that of a candle, and I must try to make that
plain to you. For it is not merely true in a poetical sense—the relation of the life of man to a taperﬁ‘m: and if
vou wilt foliow, I think I can make this clear. In order to make the relation very plain, [ have devised (1) a little
apparatus which we can soon build up before you. Here is a board, and a groove™ cut in it, and I can close
the groove at the top part by ) a little cover; I can then continue the greove as a channel by a glass tube at
each end, there heing a free passage through the whole. Suppose 1 take a taper or candle, and place it in one of

iE16)

the glass tubes; it will go on, you see, hurning very well. You observe that the ajr which feeds the flame

7 the glass tube at

passes down the glass tube at one end, then goes along the horizontal groove, and ascends
the other end in which the taper is placed. If I stop the aperturefm) through which the air enters, T stop
combusticn, as you perceive. [ stop the supply of air, and consequent}ymg) the candle goes out. But now what
will you think of this fact? Tn a former experimentmm I showed vou the air going from one burning candle to a
second candie. If T took the air proceeding from another candle, and sent it down by a complicated

arrangement into this tube, I shouid put this burning candle out. But what will you say when I tell you that my

breath will put out that candie? I do not mean by blowing at all, but simpiy that ) the nature of my breath is

such that a candie cannot burn in it. I will now hold my mouth over the aperture, and without blowing the

{flame in any way, let ne air enter the tube but what comes from my mouth. You see the result. I did not blow
the candle out, T merely let the air which I expired pass into the aperture, and the result was that the light went

out for want of oxygen, and for no other reason. Something or other—namely, my lungs—had taken away the
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We will put our candle there, and place over it a chimney, thus. I think my candle will go on burning,
because the air-passage is open at the bottom and the top. (fPRE} You will find that the air coming out of
the top of our chimney is nearly sufficient to blow the light cut T am holding to it; and if [ put the light fairly

opposed to the current, it will blow it quite out.



oxygen from the air and there was no more to supply the combustion of the candle. Tt is, T think, very pretty to

see the time it takes hefore the bad air which T throw into this part of the apparatus has reached the candle.

(ehiEE)

We consume food; the food goes through that strange set of vessels™ and organs within us, and is

brought into varicus parts of the system, into the digestivemw parts especially; and alternately the portion
which is so changed is carried through our lungs by one set of vessels, while the air that we inhale™ and
exhale’™ is drawn into and thrown out of the lungs by another set of vessels, so that the air and the food come
close together, separated only by an exceedingly thin surface: the air can thus act upor: the blood by this
process, producing precisely (+) the same results in kind as we have seen in the case of the candle. The candle
combines with parts of the zir forming carbonic acid, and evolves heat; so in the lungs there is this curious,
wonder{w! change taking place. The air entering, combines with the carbon {(not carbon in a free state, but, as in
this case, placed ready for action at the moment), and makes carbonic acid and is so thrown out into the

H5) result takes place; we may thus look upon the food as fuel™, Let me

atmosphere, and thus this singular
take that piece of sugar, which will serve my purpose. Tt is a compound of carbon, hydrogen, and oxygen,
similar to a candle, as containing the same elements, though not in the same proportion, the proportions being

as shown in this table:

SUGAR
LG0T o)« DO UTTU 72
|5 A0 F =01 1 WSOV 11
} 89
100 - | UV 88

This is, indeed, a very curious thing, which vou can well remember, for the oxygen and hydrogen are in
exactly the proportions which form water, so that sugar may be said to be compounded of 72 parts of carbon
and 99 parts of water; and it is the carbon in the sugar that combines with the oxvgen carried in by the air in the

E27)

process of respiration™", so making us like candles; producing these actions, warmth, and far more wonderful

results besides, for the sustenance of the system, by a most beautiful and simple process.
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