
soap into thin shavings, and dissolve it Li niin-watur, niking a tr.anquilly at the muilth of the tube, the gaq iny be consttidered

saturated suhîtion. To twu volumles of this sulation aidd ne pure, but if it CxpldUesî % ith a wlistlingý pop, f irther tinte iust
volime of glycerinle. Attach to the delivery-tube of the hydre. bc allowed.
gen flisk, by a piccu of rubber tubing, the stein of a tobacco 77. Cause of Explosions'.
pipe. Pour some )f the soap-solutiun into a sauîîcer, dip .the Thtee.\splosion of the mixture of hydrogen and air is due to

bowl of the pipa into it, and let the gas blow a bubble. WhilU the suuldenî expansion caused by the heat generated in the coin-
the babble is small, turn the mouth of the pipe upwards, The
bubble, having attained a diaacter of several inches, will break
away, or else înay bu casily detached by a studden mmvement of
the pipe downwards. It will then rapidly rise.

75. Explosive Mixture of Hydrogen and Air.

Exp. 9.-Take a sola.îwatea bottle and fit it to a perforated
cork without a tube, or with only a quill, so that, if it flics to
the ceiling and falis, it will do no harm. Place soimie granulated
zinc in it, pour in somte cold dilute sulphurie acid (about 1 of
acid to 8 of water), and insert the cork, but not too tigltly.
Hold a ligItel taper to the orifice, and in, a short timlae a louid
explosion will occur. .Allow sufficient tie to elapse so that the
air may be expelled. No explosion occurs, but. the gas burns
qutietly at th. orifice.

Exp. 10.-Take a wide-moutled bottle, and bend a glass
tube in the formi of a siphon, so that flie shorter arma may be a
little longer than the bottio. Support the bottle, inouth down.
wards, on one of the rings of the retort stand. Place the shorter
armi in the bottle, the longer armn extending upwards and tied (o
the retort-stand. Cover the mout of the boule with a piece
of brown paper guimmîed on to the glass, the siphon-tube passing
through it. Connect the longer armi by rubber-tubing with the
generating flask, and fill the bottle by upward displaceient.
Riemnove the rubber tubing, and the hydrogen heing lighter thain
air, wil be siphoned upwards, just as water is siphoned dowin-
wards. Apply a light to the eid of the longer arn, and hydrogen
is seen to barn with its usual, nton-liiinous flaine. After a
short tinme. lowever, this flamîme flickers, emnits a musical iote, at
first shrill, but gradually deepens to a bass sound, tuntil after a
time distinct beats are lcard, and at last, when the exact pro
portions between the hydrogen and the air, which enters through
the pores of the paler, have been reached, the fiaino is seen t
pass down the tube, enter the bottle, and lie whole iass nuites
with a sudden and violent explosion, but quite harmnless if the
nouth of the bottle is sufficiently wide. Explosions are only

dangerous w%,hen the gases are so confined that wlhen expaided
by lieat they catnot easily get ont. Hence bottles should be
wide-mouthed, and thin glass vessels should not be used.

76. Precautions.

Fromt tihe preceding experiients we sec that no light should
over be brougit in contact with the contents of the bottl, in
-which hydrogen is generated, tior with any large quantity of the
gas, until its non-explosive character has been demnonstrated.
This may bu donc by bringing the delivery-tube withiii the
mouth of the test-tutbe. We have seen that hydrogen can be
poiured upwards, therefore, -the tube will soon lil with the gas.
After about tet seconds, renove it, still holding it moutib down
vards, and apply il light to its nouth. If the hydrogen burns

biiation of the hydrogen with the oxygen through the mixture.
After the explosion of the mixturc of hydrogen and air (oxygei
and mitrogen), the substances present are stsam and nitrogen,
which are expanded by the heat developed in the combination
to a volume far greater than the vessel can contain, so that a
portion of the gas and vapor issues very suddenly into the air
around, the collision with which produces the report.

78. Heat of Combustion.
Exp. 11.-Take a test-tube 6 in. hy 1 in., fit it with a

cork through which pass t vo tubes bent at right-angles, one
of thema reaching nearly to the hottomn of the tube, the other
tist passing through the cork. Twist a short piece of copper-
wire into a spiral and put it in the bottot of the tube, and
Jnearly fill the tube with pumnice stone, moistened with
sulphurie acid, which readily absorbes moisture, and wili
thoroughly dry the gag. Attach the longer tube to the generat-
ing ilask by mueans of a cork, and to the other tube attach a
smali gass tube, about 20 centiietres long, drawn outsa as to
fori a rather fine jet, and supported iii vertical position. If
the hydrogen is not coming oir with sutlicient rapidity, add a
little sulphurie acid, and before applying a light to e jet,
ascertain that the hydrogen is iot mixed with air, kindle the
«aà aii note that'the lhin at first is of a pale bluish oolor,
but soon becones a bright golden, owing to the sodium in the
glass. Twist a snail piece of thin sheet tin into a funmel and
place it over the jet ; the flame becomnes nearly colorless. Hold
a fine platiium wire in it; the wire becomes nearly white hot
and emits mnuch light. Hiold in it a sumall piece of caustic lime
or chalk, with a fine point or edge ; it soon produces a bril.
liant white light.

79. Product of Combustion.
Exp. 12..-invert over the burning jet a large dry, wide-

mouthed bottle, the inner surface is quickly bedewed with
moisture, and presently drops.of liquid trickle down the sides
and collect at the shoulder. When soine drops of the liquid
have been collected, test it with blue and reddened litmus
paper ; it is neutral, that is, it las neither an acid nor an
alkaline reaction. Throw a little bit of potassium upon it;
the potassium bursts into flane. Water is the only uneutral
liquid on the surface cf which potassium will burn. Now,
since the drying-tube complet.ly remnoves noisture frot the
unburnt gas, and the latter does not bedew a cold surface
against which it may be allowed to impinge, the liquid we
observe to be deposited fron the flane must be a product of
the combustion of hydrogen in air. It is front this property
that hydrogeni derives its laîmme (Greek, hador, water, and
gennao, I gave rise to).

(To bc Coainued.)

Where do all the puns go to ? Those minufactured by Ester-
brook go to add to the comfort and the luxury of lifo by their
superior and easy-writing qualities.
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