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Our invention consists in a new and useful im-
provement in explosive composition and method
of producing same and is particularly designed
to produce a novel form of composition which is
characterized by extremely low sensitizer content
and high sensitivity to detonation. This char-
acter of our improved composition is due both to
the nature of the composition and the method of
its production. Our improved composition is
suitable for all types of blasting and is peculiar-
ly valuable for use in certain types of mining
requiring the use of explosives having the special
characteristics possessed by our improved com-
position. The particularly novel and valuable
feature of our invention is the material reduc-
tion of the proportion of sensitizers in our com-
Dosition, by reason of the use of a very small
proportion of aluminum powder, and the novel
method of producing our composition hereinafter
fully disclosed.

Ammonium nitrate compositions containing
low contents of sensitizers have long been in use.
But these compositions have been characterized

by such low sensitivity that their application has )

been greatly restricted. For example, free-run-
ning dynamites, packed in bags, are poured into
relatively large diameter bore holes of the well
drill type, or poured into the cavity produced by
springing a small diameter bore hole with a pre-

paratory charge of more sensitive dynamite. The .

column of explosives is never of small diameter
or cross-section at any point. The recommended
practice in the use of this type has been to ini-
tiate detonation by means of a cartridge or car-
tridges of highly sensitive type, such as standard
40% N. G. or 40% ammonia dynamites. Per-
missible ammonium nitrate compositions con-
taining low contents of sensitizers have been used
in mining coal. The minimum recommended di-
ameter of the most désirable type has been set
at 134’’. In spite of this recommendation, how-
ever, some have been used in 1%’’ or even 1%’
diameters. A great deal of trouble, due to un-
exploded cartridges by reason of insensitivity of
the compositions, has been experienced in all the
sizes used. Our invention is an improvement in
such compositions and method of production,
whereby the content of sensitizers iz greatly re-
duced, and yet the composition possesses a high
degree of sensitivity.
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There has long been a demand from users of
explosives for non-headache causing explosive
compositions. This characteristic is one of the
strongest sales arguments for explosive compo-
sitions of the nitro-starch type. The composi-
tions of our invention contain such small quan-
tities of sensitizers capable of causing headaches
in workers handling them, and the headache
causing sensitizers are applied in such a man-
ner, that while they can not be described as strict-

Iy non-headache causing compositions, they are
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materially improved in this respect.

Our compositions may be prepared in strengths
from 20% to 66%. We give below examples of
our compositions in approximately 40%, 50% and
60% strengths:

60% | 50% | 40%
Nitroglyeerin. .o 3.00| 400 500
Dry nitrocotton. .. 4 .05 .05 .05
Ammeonium nitrate. -| 87.50 | 73.00 | 60.00
Sodium nitrate. . 2.00 | 12.50 | 20.00
Cornstarch._.... 5,50 6.00 | 5.00
SUlPhUL o oo | 2.60 | 8.00
Aluminum. ... 1,00 | 1.00| 1.00
Calcium carbonate .95 .95 .95

If the above described compositions should be
prepared according to the methods ordinarily
used in explosive plants, viz., placing the dry
ingredients in the mix bowl; followed by the lig-
uid explosive, compositions of a low degree of
sensitivity, lacking the ability to bridge an air
gap in the halved cartridge method, or at best
a gap of a few inches, would be produced.

If, however, the ammonium nitrate and the
sodium nitrate are placed in the mix bowl, the
nitroglycerin and nitrocotton are gelled separate-
ly for three minutes in a suitable container and
then poured into the mix bowl, and mixing is
performed for three minutes, then the remaining
ingredients, except the aluminum, are added, and
mixing continued for another three minutes, after
which the aluminum is added and incorporated
for three minutes, compositions of high sensitiv-
ity are produced. The composition, according to
the 60% formula, thus produced, possesses sen-
sitivity to detonation of 14’’ by the halved car-
tridge method; similarly the composition accord-
ing to the 50% formula & sensitivity of 16’’, and
the composition according to the 40% formula




@
a sensitivity of 167%. The sensitivity tests were
made in 1% x 8’ size by the halved cartridge
methed. The compositions of the formulae used
as examples have the following stick counts in
1Y, x 8 size per 50 Ibs.: 60%, 136; 50%, 123;
40%, 118. These stick counts are not to be con-
strued as limitations. By the use of other for-
mulae, we may increase the number of 1Y, x 8”7
sticks per 50 lbs. and still obtain compositions
which are highly sensitive. )
For example, the following compositions:

60% | 50% | 40%
Nitroglycerin 3.50.4 .5.00 . 5.00
Dry nitrocotton.... 05 .08 . 05
Ammonium nitrate £9.00 { 76.00 | 60.00
Sodium nitrate_. .. 1.50 | 8.50 | 16.00
2 1.50 | 3.50
3.00 4.50
2.00 1 7.50
2.00 1.50
1.00 1.00
.95 .95

Using the method above described for the pre-. .

vious examples, the following sensitivity and
stick counts in 1% x 8’ size per 50 lbs. were ob-
tained: 60%, 16°*, 142 sticks; 50%, 16°*, 143 sticks;
40%, 12’*, 137 sticks. Again the tests refer to
the halved cartridge method in 1% 'x 8’ size.

The characteristics of our compesitions may be
further varied by using ammonium nitrates of
different degrees of coarseness. In the above ex-
amples, ammonium nitrate of fairly fine grain
was used.  Rates of detonation were, in the first
set of formulse: 60%, 6,320 ft./sec.; 50%, 6,610

ft./see.; 40%, 7,710 ft./sec.; in the second set of *

sormulae: 60%, 7,200 ft./sec.; 50%, 7,650 ft./sec.;
409, 7,440 ft./sec. These rates were determined
by the D'Autriche method.  The rates of detona-
tion may be varied over a fairly wide range by
suitable formula changes.

By using extremely coarse ammonium nitrate,
compositions exhibiting low rates of detonation
and high degrees of sensitivity may be obtained.

For example:

Nitroglyeerin..._______... 3.00 3.00 3.00
Nitroeotton. ____.____._.__. .05 .05 .05
Coarse ammonium nitrate. 89. 00 89.00 86.75
Sodium nitrate. ... 2. 50 2.00 3.25
Cornstareh___ 1.00 1.00 1.75
TFine sawdust__. 2.00 2.50 2.25
Alminum._ ... 1. 50 1.50 2.00
Calcium carbonate. . . .95 .95 .95
Sensitivity. - o ocoenooo- 12

12 14
Rate of detonation._.._.____ 4,380 {t./sec. 4 ?;18 ft./sec. 4, ‘]}gg ft./sec.

Stick count, 11{ x8"/501bs. 140

Thus, by using extremely low amounts of
sensitizers and our improved method of produc-
tion, using coarse ammonium nitrate, we have
obtained highly sensitive compositions of sur-
prisingly low rate of detonation. Heretofore,
rates of detonation in the neighborhood of
6,000 ft./sec. have been considered very low; and
at the same time compositions having such rates
have possessed low sensitivity.

It is obvious from the foregoing that our in-
vention makes it possible to furnish the coal
mining industry with explosive compositions
which are safe in the presence of dusty or gas-
eous atmospheres, and which will be capable of
producing large lumps of coal with a minimum
of fines, without the difficulty of unexploded
cartridges.

We have used the term “nitroglycerin® in the
sense of liquid explosive. It includes mixtures
of glycerin tri-nitrate and ethylene glycol di-
nitrate, mixtures of glycerin tri-nitrate, ethylene
glveol di-nitrate and nitroaromatic compounds
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and/or nitro-paraffine, nitro-sugars and the like.

We may also find it advantageous to use other
oxidizers replacing sodium nitrate. The nitrates
of the other alkali metals and those of the heavy
metals may be employed. Similarly, clorates
and perchlorates may be used instead of sodium
nitrate. .

The types of carbonaceous materials used in
the foregoing examples are not to be considered
limiting. To impart the desired characteristics
for specific blasting conditions, we may employ
comminuted apricot meal, almond meal, rice
hulls, wood flour and the like. In place of wood
pulp, we may employ mallow pith, bagasse, ex-
panded cereals, and the like.

We have used -finely powdered aluminum in
our compositions, but relatively coarser particles
of aluminum, suich as turnings, filing, etc.-may
be used. We have used percentages of aluminum
ranging from ‘1% to 8%. . In our more desirable
compositions we have found from 1% to 3% fo

. be satisfactory. We do not wish to be limited

as to the amounts of aluminum we employ. It
is to be understood that the mechanism of the
detonation depends on the particles of aluminum
transmitting the wave of detonation through the
inert materials to the sensitized grains of am-~
monium nitrate and sodium nitrate. The par-
ticles of aluminum have such covering bpower
that some of them adhere to the already sensi-
tized grains, It is not necessary that both the
ammonium nitrate and the sodium nitrate be
placed together in the mix bowl and the gelled
explosive added thereto. In producing certain
compositions, we find it advantageous to put
only the ammonium nitrate in the bowl, add the
gelled explosive, perform the mixing thereof, and
then: add the sodium nitrate at a later stage of
the mixing process.

Having described our invention, what we claim
is:

1. An explosive composition containing from
60% to 89% ammonium nitrate grains coated
with a gelatinized explosive nitric ester, con-
taining .05% nitrocotton to which particles of
aluminum adhere, distributed throughout a
matrix of sodium nitrate, aluminum particles
and inert material, the aluminum particles be-
ing from 1% 1o 2%.

2. An explosive composition containing from
3% to 5% of a liquid explosive nitric ester in
which has been gelled .05% nitrocotton, the re-
mainder of the explosive strength being en-
gendered by from 60% to 829% ammonium nitrate
grains, in which substantilly all the gelled lig-
uid explosive nitric ester is adhered to the am-
monium nitrate grains which are distributed
throughout a matrix of from 2% to 20% sodium
nitrate, inert materials and from 1% to 2%
aluminum powder, said matrix containing sub-
stantially little gelled liquid explosive nitric ester.

3. The method of producing an explosive com-
position which consists in mixing from 60% to
89% of ammonium nitrate grains and from 3.05%
to 5.05% of a gelled liquid explosive nitric ester
so as to coat the grains with the explosive nitric
ester; mixing the cecated grains with from 2%
to 20% of sodium nitrate grains and a quantity
of inert material to form a matrix throughout
which the ammonium nitrate grains are thor-
oughly distributed; and adding from 1% to 2%
of aluminum particles so that they are distributed
throughout said matrix and that certain of said
particles adhere to the ammonium nitrate grains.
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4, The method of producing an explosive com-
position so as to impart thereto a high degree of
sensitivity, which consists in mixing from 60% to
899 of ammonium nitrate grains and from 3.05%
to 5.059% of a gelled liquid explosive nitric ester
so as to coat the grains with the explosive nitric
ester; mixing the coated grains with from 2% to
20% of sodium nitrate grains and a quantity of

3
inert material to form a matrix throughout
which the ammonium nitrate grains are thor-
oughly distributed; and adding from 1% to 2%

of aluminum particles so that they are dis-
5 tributed throughout said matrix.
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