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ine, as before stated, appears always to detonate. (It is not sensi-
tive to flame as directly applied.) Fulminate of mercury is a
detonating substance, but the quantity of gas given off is com-
paratively small, hence the limited range of its destructive effect.
Gunpowder is said to be capable of detonation, but it is more
difficult to obtain detonating cffects with it than with any of the
others.

20. Detonation, how Produced.—Detonation can only be pro-
duced by the application of the requisite blow or shock, and this
is usually accomplished by means of a detonating fuse containing
the required amount of fulminate of mercury, the amount differing
for cach explosive. ’

“Fulminate " is the general name for a class of explosives
which are compounds of fulminic acid with a base. They are
all more or less explosive by the action of the heat of friction. The
fulminates of mercury and silver are the most important.

21. Fulminate of Mercury has been found to be by far the
best agent for producing detonation; less of it is required than of
any other explosive. Nitro-glycerine is much more powerful than
fulminate of mercury, but while a certain amount of the latter will
detonate gun-cotton, seventy times as much nitro-glycerine will
not acomplish it. Chloride of nitrogen and todide of nitrogen are
much more violent than fulminate of mercury, yet a larger quan-
tity of them is required to produce detonatior. These facts indi-
cate that there is some peculiarity in the impulse given by the
firing of fulminate of mercury that affects othér explosives more
powerfully than that given by any other body, though the latter
may be the stronger. It may be considered that this is owing to
a peculiarity of vibration, or wawe motion, due to the explosion of
fulminate of mercury, which causes greater disturbance among
the molecules of other explosives than the vibrations produced
by any other detonators,

22. Preparation of Fulminate of Mercury.—Fulminate of
mercury is prepared by dissolving one part of the mercury in
twelve of nitric acid, sp. gr. 1.42, aided by a gentle heat. As soon
as the mercury is dissolved, add eleven parts of alcohol, sp. gr.
0.87. A brisk action 'will ensue, and the solution will become
turbid from the separation of crystals of the fulminate. Dense,
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white clouds are also evolved at the same time. When the action
has subsided the vessel may be filled with water and the fulminate
allowed to secttle, after which it is collected on a filter, washed,
and dried by exposure to the air. When dry it must be handled
cautiously, as it explodes by friction or percussion, especially
when in contact with particles of sand or glass. It is also ex-
ploded by heating to about 300°, by the electric spark, and by
contact with concentrated nitric acid or sulphuric acid.

When wet it will not explode. Its explosive force is not much
greater than that of gunpowder, but it is much more sudden in its
action.

'The readiness with which it is fired makes it an excellent agent
for exploding other substances, and this gives it its value, It is
used in percussion caps, primers, and fuses—not pure, but mixed
with nitre, mealed powder, and other substances, because it is
necessary to moderate its explosive property, since it is otherwise
too rapid and violent for the purpose. It is sometimes mixed
with chlorate or nitrate of potash, and ground glass is often
added to increase the sensibility of the mixture to explosion by
percussion. -

A new fulminate has recently been invented in Austria, intended
to replace fulminate of mercury for military purposes. It is
claimed to be quite as effective as a detonator and much less sen-
sitive than fulminate of mercury. If so, the gain will be very
great, as the danger from handling explosives and ammunition
generally will be lessened by the introduction of a safer fulminate.
The composition of the new substance is secret, but it is said to
contain copper, ammonium nitrate, potassium nitrate, sulphur and
aluminum.

23. Illustrations of Explosion by Detonation.—The practical
value of this mode of developing the force of explosive agents
is very great. The necessity of confining gunpowder and other
explosive materials in strong receptacles for the purpose of devel-
oping their explosive force, is greatly reduced, and indeed en-
tirely dispensed with in the case of charges fired under water,
when detonating fuses are used as the exploding agents.

Masses of hard material of great size-or strength, such as
blocks of hard rock, large iron castings, or thick bars of iron may
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be broken up by simply placing upon one of their surfaces a
comparatively small charge, quite unconfined, of compressed
gun-cotton, or of a nitro-glycerine preparation, and exploding it
by means of a detonating fuse.

In such operations the destructive effect of the detonation will
be increased by covering the charge with sand or other material,
but in hurried operations good results may be obtained with
either of the materials specified, by detonating them when freely
exposed to air.

For hasty demolition of buildings and of military works, the
explosion by detonation affords most important facilities, reduc-
ing the difficulties, dangers, and cost of such operation to a
minimum.

24. The Phenomenon of Explosion of Gunpowder may be
divided into three parts, viz., ignition, inflammation, and com-
bustion. By ignition is understood the setting on fire of a par-
ticular part of the charge; by inflammation the spread of ignition
from grain to grain; and by combustion, the burmng of each grain
from its surface to center.

25. Ignition.—Ordinary gunpowder may be ignited by the elec-
tric spark, by contact with an ignited body, or by a sudden heat of
572° F. A gradual heat decomposes powder without explosion,
by subliming the sulphur. Flame will not ignite brown powder
unless it remains long enough in contact with the grains to heat
them to redness. Thus the flame from burning paper may be
touched to grains of brown powder without igniting them, owing
to the slight intensity of the flame and the cooling effect of the
grains. It may be ignited by friction or a shock between two
solid bodies, even when they are not very hard. Experiments
show that gunpowder may be ignited by the shock of copper
against copper, copper against iron, lead against lead, and even
lead against wood; in handling gunpowder, therefore, violent
shocks between all solid bodies should be avoided. The time
necessary for igniting powder varies according to circumstances.
For instance, damp powder requires a longer time than powder
perfectly dry, owing to the loss of heat consequent on the evapo-
ration of the water; a.powder, the grain of which has an angular
shape and rough surface, will be more easily ignited than one of





