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USE AND CARE OF EXPLOSIVES.*

By Dr. R. E. Somers,

Department of Geology, Cornell University.

XPLOSIVES are divided into tWo classes which may
be designated simply as low explosives and hlg'h
explosives. As an example of the former, there 1

the 1,,0rdmary black powder, Or gl}npowder,- and a;nqng
d atter are the dynamites, blasting gelatine, 8¢ atine
Ynamites, picric acid and other nitro-explosives.

" Tpis difference in explosive pOWer is due t0 the\ .\.vay
uar:hlch the two essentials o.f. the explosive 're(zilct:lon;
whi :Ely? th? material which oxidizes OF burns, ‘m. : ha
‘Nich furnishes the oxygen for the combustion, are cgm-
ni?:td anpbwder, for instance, 1S simply a mCChg(l;'lc::
Ditr ure of charcoal, sulphur, and potassium OF hs.1 1:116
nitrate' T_he charcoal and the sulPhur burn, W'lle i
i eate furnishes the oxygen for burning: In an exp O'Sxed
mecl,;dyl.]amlte, however, the constituents are nothrrtnthe
Mmat a.mcany, but are combined chgnncally, so.tha 1A
ox erial that burns, and the matcrml'that furnis ZS ]t
is );gen are bound together in 2 chemical cqn'npoun £ v
Poy mall wonder, then, that such an explosive as gu
Wder should be of low power, while one like dynamite

Shoylq l?e of high power.
Pos;f,nmd.e“ta”y, Ilitroglyc?rine,
es, is made by the action of i
to s}in first made, in 1847, it was found to be verybser':s;]:d-
ing ,()Ck and friction, and as 2 result they set @ o]u v
""'i‘chbome way to get the explosive effect of nltrgg ytcO =
that‘OUt so much danger in llandllqg ftoeln or‘der e gb-
Sor Jresult, Alfred Noble in 1865 hit upon the idea S
a Celllng it in something porous, like diatomaceous 1;2;01- '
ion filar S,IHCCOUS powder, and by means 9f this a 4 Eo
Tedy, Cushioning the sensitive nitroglycerine enouegtime
"etaic? the dangers of handling it, while at the sam i
Ning most of its explosive POWeEr This mixture

ca "

Wflllitlid dynamite. The absorber is called the ‘‘dope and

€ the first dope was diatomaceous earth, the ones us
or a nitrate O

Oow
Potg are such as sawdust, wood meal, -
Og‘ssmm or sodium, which burn at the moment O -
Set‘lon and thereby utilize the small amoupt of oxyg
'ee by the combustion of the nitroglycerine-. . .,
is Guncotton is selected cotton, acted upon by mtrl'cnatc}ia‘.E
r{d.u_Sually compressed because it od betterll e
ition, and is the basis of many military €XP 051f .
usedB-IaSti“g gelatine and the gelatine dynamnt%iar?oirizz
IS m l(;l engineering and contracting 'work. e
C°ttoa e by dissolving a small quantity © i
SUChn in nitroglycerine and gelatimzmg.the Szolll'newhat
e - handling it are
y that the dangers of ha g st

one of the high ex-
nitric acid on glycerine.

Co

r

X Jatine dynamite: ‘
of a sm
wder as 4 dope. 0

mediate properti€s -be-

Me other dope giving 2 g€
Ontractor’s powder consists
a}',g]ti;cerir?e absorbed in gunpo
ee erefore, it possesses inter

0 the two. ; Tl

Plosivn cOnside_ring the care necessary in l‘lan1 lanun_

es, the two classes must be treated separately:

QUSSioe;’ or black powder, is not sensitive t
Capeq V> Or friction. Therefore it is not Necess be
o ef.ul about dropping it, or to Prevent the shgiltest fric
Pow, 12 Manipulating it. [t is undoub'tedly true
a hémr can be exploded by striking it, on ;\sn
Ung l_mer, metal upon metal in other wor ,b

Such very extreme treatment
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roughly with comparative safety. The principal thing
about taking care of it is to keep it dry. A good idea obf
the condition of gunpowder may be gained by pouring out
a small quantity on a sheet of white paper. - When rolled
from one part of the paper to another it should leave no
dust. Dust is fine-grained, mealy powder that may have
been left in the manufacture and serve to lessen the effects
of the explosion, or it may be the result of moisture in the
powder, which of course is a mark of deterioration. If
this powder then be ignited, it should burn up without
Jeaving a residue and without burning the paper. If black
spots are left, it means that there is too much charcoal, or
that the materials have been improperly mixed. Yellow
spots indicate an excess of sulphur. If holes are burned
in the paper, the powder is too moist. Although affected
by moisture, it may still be brought back to good condi-
tion by drying, unless there are white spots on the grains.
These indicate that the nitrate has leached out because of
the moisture, and that the powder is practically spoiled,
as far as getting the best efficiency out of it is concerned.

The high explosives, however, require much more
careful treatment because of their sensitiveness. In the
case of the dynamites, this is due to the sensitiveness of
the nitroglycerine or the blasting gelatine from which they.
are made, and the cushioning by absorption in a dope is
only partially effective. The percentage by which a dyna-
mite is designated refers to the percent. by weight of
nitroglycerine or gelatine in the cartridge. The remainder
is absorbent. Since, therefore, the lower grade of dyna-
mites contain much more dope in proportion to explosive,
than do the higher grades, the explosive itself is better
cushioned, and the dynamite less sensitive. The higher
grades, on the other hand, are cushioned to a less degree,
and are apt to be much more sensitive. Thus, a dyna-
mite of small percent. can be handled more freely and with
less care than one of large percent.

Dynamites should be stored in a building separate from
any habitation, so that in case of an accidental explosion
there will be no further damage than to the building itself.
The explosive must be kept dry. There should be no
metal used in moving the boxes of explosive, or in open-
ing them, because at times nitroglycerine may leak out of
the cartridges into the wood of the boxes and if this should
be struck by a steel wedge or chisel, an explosion would
be very apt to follow. Copper wedges are safer than steel
or iron, but wood is the best. No flame lights, such as
lamps or candles, should be allowed in the storehouse.
The building itself should be heavy enough to afford com-
plete protection against the weather.

The condition of dynamite can be told fairly well by
of the cartridges. There should be no greasy
he outside of the paper, since its presenc-e
means that the nitroglycerine is leaking out and the dyna-
mite is dangerous. The sticks should have no white spots
on them. These indicate that sodium nitrate has been
used in the dope, that it is absorbing water, which it does
easily, and that it is leaching out on the surface, thereby
decreasing the value of the material as an explosive.
Furthermore, there should be no green color about the
stick. Nitroglycerine, under certain conditions, decom-
péses, with the liberatior} of green nitrous oxide gas. Such
decomposed nitroglycerine is very dangerous, and hence
if there are any green spots on the outside of the stick or
underneath'the paper, the dynamite should be spread out

distance from any habitation, and

an inspection
material on t

on the ground, at a
burned.

The most important thing, however, in the handling
of the high explosives, is the thawing of dynamite i

has frozen. Dynamite, or the nitroglycerine in dynamite



