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This invention relates to & new type of detonat-

ing explosive and improved method of prepar--

ing the same comprising water soluble nitrates
and g non-explosive, combustible, olly material.
~ An object of the present invention is the pro-
duction of a water soluble nitrate type explosive
having sufficient sensitivity for use as a commer-
clal explosive without: the requirement that it
be primed with a cartridge of dynamite or the
like,

Another object of the invention is the produc-
tion of such an explosive by the admixture of ma-
terigls which are in themselves substantially in-
capable of detonation.

Other objects of the invention will hereinafter
more fully appear. |
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It is known in the explosive art that for ex-

plosives to be efiective in their use they must
possess sufiicient sensitivity for satisfactory
~ propagation. Explosive compositions containing

a high percentage of ammonium nitrate have
been heretofore disclosed, which are not cap
sensitive and, for this reason, cannot be used in
blasting operations as explosives without an guxz-
iliary priming charge. For example, one pro-
posal utilizes a cap sensitive central core in com-
pressed cylinders of an explosive, wherein the
large mass of the charge was insensitive and re-

quired the continuous cap sensitive core through-

out the cylindrical charge for a satisfactory de-
tonation and propagation of the explosion. An-
other proposed explosive requires a powerful
booster charge for the purpose of propagating
the explosion throughout the insensitive mate-
rial. There have also been proposed explosive
compositions of colloidal starch and soluble ni-
trates which are more sensitive than simple
mechanical mixtures of the ingredients, but which
require & primer or initial detonating charge or
a secondary sensitizing component in order that
they may be detonated with assurance.

It is well known in the explosive art that g
simple mixture of grained ammonium nitrate
and a non-explosive oily substance or & coating
of a non-explosive oily substance applied as &
coating to the grains of ammonium nitrate has
too low & degree of semsitivity to be of practical
value gs an explosive, 'especially in small sized
cartridges. Now I have found that mixtures of
ammonium nitrate and non-explosive olly sub-
stances, when mixed and hesated, in the presence
of water to form s plastic mass which is con-
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nitrate and oily substances has the effect of -re-
ducing the sensitivity, I have found that by in-.
corporating such oxygen consuming: ingredients
with the ammonium nitrate and non-explosive
oily substance during the mixing and heating,
explosives may be produced which will' com-
pletely detonate in & 1%’ x 8’’ paper cartridge
when initiated by a No. 8 commercial blasting
cap. The incorporation of these oxygen: con-
suming ingredients is advantageous in that it
permits the full development of the disruptive -
force of the explosive. While the theory of the
results which I have obtained in sensitizing mix-
tures of ammonium nitrate with oily substances
and. non-explosive ‘components cannot be pre-
cisely defined, and I do not want to be bound by
any concepts, there are certain outstanding char-
acteristics of the finished product which indicate
that the crystals of the smmonium nitrate exist
in a minute state of subdivision. The minute

. erystals in intimate contact with thin films of oil,

or fat, are furnished with sufficient oxidizable
material in microscopical, or even molecular di-

- mensions, to offer an ideal combination for very
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- rapid decomposition of the constituents when

subjected to flame and shock, such as would re- -
sult from g blasting cap. Grained compositions,

by means of agitation and drying, cause compara-

tively large crystals to be formed without exposed

angular surfaces and are coated with an excessive

gmount of the oily substances which reduces the
sensitivity of the particles to.detonstion., Frag-
mentation of the hard dried compositions exposes
the minute crystals and allows the maximum con-
tact to the propagating wave and flame by out-
cropping crystals at the surface of the fracture.
Moreover, the dried fractured granules present
surfaces from the interior which are highly ir-
regular due to the fact that the granules being
case hardened before much of the moisture has
been removed only permit shrinkage to take place
in the interior of the hardened granule shell by
the formation of voids which were occupied by
the concentrated solutions of the soluble salts. As
a result of the more porous structure of the inte-
rior of the granule than the surface, the faces
of the fractured particles offer more minute pro-

© jections and undulations, which are sensitive to .
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detonation. This is particularly true when other
combustible materials such as starch, cereal

. flours or gelatine are used. The increased sensi-

verted into strings or vermicelli, and then dried »

or partially dried to a hard state followed by
fragmentation so 8s to pass & 14 mesh or finer
Tyler standard screen, completely detonated
(when substantially dry) in & 1%’’ x 8’ paper
cariridge by the initiation of & #8 commercial
blasting cap. Although the addition of oxygen
consuming ingredients, such as fine carbonaceous
materials, to my ultimate mixtures of ammonium
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tivity and explosive force of the explosive by the
use of fuels result from their oxidation by the
available oxygen in the soluble nitrates.

The oily material employed in the explosive
composition of the present invention may be a
fatty oil such as cottonseed oil, sperm oil, castor
oil, soya bean oil, linseed oil, coconut oil and the
like, or a fatty oil acid, such as lauric, myristic,
palmitic, stearic, or oleic, fatty oil acid deriva-
tives such as aluminum stearate, oleate, etc., or
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5 petroleum oil residue which is non-voletile at

ordinsry temperatures, such as parafin or petro-
latura. Other non-explosive combustible oily ma-
terials will occur to those skilled in the art.
Where fatty oil acids are employed, they msay be
in the form of pure fatty oil acids, obtained by
the hydrolysis of naturally occurring vegetable
and animel fats and oils.. Non-limiting ezemples
of these latter mixztures are coconut oil fatty
acid, which generslly contains 40-45% lauric
acid, as well as lesser amounts of myristic,
caproic, caprillic, capric, pelmitic, oleic and
stearic; ané palm oil, which wusually contains
~ irom 20-50% free fatty acid, about 83% of which
is palmitic. ©Of the fatty oil acids suitable for
use, T heve found oleic to be highly preferable,
and petrolatum of the pstroleum residues.

Tor the carbonaceous ingredients of the meain
fuel, T prefer a msaterial which has the ability
to swell and readily absorb water such &g corn
starch, tapioce flour, corn four, gum- arabic, glue
or gelatin, and materials rich in mannan such
as vegetable ivory mut meal, carob beans, coffee
berries, and date seeds. I heve found that sub-
stances such as corn mesal, starch and glue, which
contain smeall amounts of ether soluble oils or
fats are eficacious in promoting sensitivity.

In addition to the main sensitized ingredient,
or ammonium nitrate, I may prefer to add other
oxidents consisting of soluble nitrates such as
sodium nitrate and potassium nitrate, which will
allow the strength of the explosive to vary over
2 wider range, and meet specific requirements in
regard to density, velotity, and fume conditions,

Tn the preparation of the explosive composi-
tions of the present invention, the water soluble
nitrate, and the non-explosive, combustible, oily
material (together with additional carbonaceous
material as o mein fuel where it is desired to

provide oxygen balance) are mixed with water, -

and heated to o temperature in the neighborhoed
of 120° to 186° F. I have found that the degree
of temperature of mixing is not of great ime-
portance in securing desirable characteristics of
the finished product, but for easse in manufac-
ture by securing an easily workable plastic mass,
the temperature may be varied according to the
composition. In general I prefer a temperature
of from 120° to 140° P. although the invention
is not to e considered limited in this respect as
explosive compositions, having desirable sensi-
tivities, may be obtained when mixing tempera=-
tures 2s high as 130° F. are used.

During this heating and mixing, the compo-
sition becomes a soft, cohesive, plastic mass.
Preferably this plastic mass is shredded by slicing
with knives, or by extruding it through orifices,
so as to provide (shredded) particles or vermi-
celli-like material having a relatively large sur-
foce area for subsequent conditioning. The par-
ticles or vermicelli are partially dried to a hard
state, ang thereafier ground or grained to the
desired size, followed by complete drying. The
invention is not to be considered as limited to
this particular manner of graining and condi-
tioning the material, however, as other methods
will readily cccur to those skilled in the art,
Thus, for ezample, the plastic shredded mags may
be dried and ground to the desired particle size
or it may be dried and crushed between rolls to
the desived particle size.

The proporkion of water employed should be
from B to 16% o2 the welght of the other mate-
rinls employed in the mixture. Maximum sengl-

" tivity s cbiained when the water employed is in
the neighbornesd of 31% of the weight of the
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other ingredients. The water equivalent may be
added in the form of & solution of nitrate of am-
monia which serves equally as well as water alone.

The proportion of carbonaceous combustible
material such as starch, cereal flour, tapioca
flour; and vegetable ivory meal, may vary from
5 to 25% depending on the final oxygen balance
of the composite explosive mixture as used in the
field.

The non-explosive, combustible, oily material
is the sensitizing agent in the explosive compo-
sition, and should be present in small amounts
within definite limits if optimum sensitivity is to
be obtained. Thus, where a petroleum oil resi-
due such as petrolatum or a fatty oil acid is em- ’
ployed in the composition as the sensitizing
agent, it should be present in an amount not
greater than 3.0% by weight on a dry basis, as -
it has been found that greater proportions re-
sult in an insensitive product. Combinations of
1.09% parafin and 0.5% oleic acid or 1.0% oleic
acid and 0.3% parafiin are excellent sensitizers.

in the preparation of the composition, the wa-
ter soluble pitrafe may be in any of the usual
forms commonly empioyed in the explosive in-
dustry, or in the form of a water solution of the
pitrate. The term coating as hereinafter used
will refer to a mixture of 75% parafin and 25%
petrolatum, which is applied to grained ammo-
niiam nitrate for the purpose of preventing mois-
ture absorption in transportation and storage.
If desired the ammonium nitrate may be pre-
coated with at least part of the olly sensitizer
employed. Although water soluble inorganic ni-
trates other than ammonium nitrate, as for ex-

* ample, nitrate of soda, may be employed along

with ammonium nitrate, it has been found that
the sensitivity of the explosive composition tends
to decrease s the proportion of such other wa-
ter soluble nitrates is increased. I have found
that in order to obtain the desired sensitivity in
these explosive composittons, their water soluble
nitrate content should consist of at least 60%
ammonium nitrate.

Where the composition is deficient in oxidizable
matter and there i8 a substantial excess of oxygen
present In the composition, I may add to the
dried finely. pulverized oil sensitized mixture,
fairly coarse vegetable ivory meal, wood pulp,
peanut and apricot shell meal, mannite and the
like or accelerators in finely divided form such as
aluminum, magnesium or ferro silicon, and on
the other hand if there is a deficlency of oxygen
bearing material in the pulverized oil sensitized
mixiure, ammonium nitrate, sodium nitrate, po-
tassium nitrate, or similar oxidants, may be added
or a combination of both combustibles and ox-

. idants. The addition of such materials permits
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the proper adjustment to be made for the oxygen
palance so that ultimate mixture will exert its
full disruptive force in the bore hole. By & varia-
tion in the quantity of the various materials as
well as their degree of fineness it is possible to
vary the strength, density, and velocity of the
explosive. -

In the following non-limiting examples of ex-
plosive compositions of the present invention, end
of method of preparing the same, the parts re-
ferred %o are parts by weight. Where measured
im inches, the sensitivities were determined by the
spece of an air gap measured in inches between
two cut ends of an 1%’° x 8’ cartridge lying on
the ground and joined together by 232 wraps of 60
7>, chell paper snd the detonating wave initiated
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by a #6 blasting cap in one of the halves caused
complete detonation of the two half cartridges.

3

average cartridge count of about 166 cartridges
per 50#, and has a sensitivity of 1’ .

At this stage the mixture becomes & soft, cohesive,
plastic mass, which is forced through a square
mesh sereen having .084 in. openings, and wire of
041 in. diameter. The grains or vermicelli so
produced are then partially dried by means of an
air-blast having a temperature from 80° to 115°
F., so that moisture content is reduced to about
1 6% The hard, almost vitreous, grains are then
fractured and broken by rubbing them over, and
through, a wire screen having openings of .039
in., and a wire diameter of .032 in.. A final ‘drying
is carried out at a temperature of 130° F. t0 0.44%
moisture. The finished product when packed in
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1%’ x 8'’ parafin sprayed paper shells gives an 73

Ezample 1 Ezample 4
. 5
Ingredient ot | want | worht Ingredient G028 | e | wetcht
Ammomum nitrate (0.3% coating).. Pg,rt 0%0 Pg:'(t)%o P"ff&"& Gm?ggl\ﬂtmte of ammonia (0.3% Pg,résm P¢7z’rta ) fftt_:e-rft_ )
Pettoléfffn'l ---------- 4‘,}2 Ty % 10 Ammonium nitrate solution ... i, 800 1,100 oo
Total nitrate of ammonia and coat-
: ing 8,700 87.00
The ammonium nitrate and water are thor- Tapioca flour. 740 660 | 6.60
oughly mixed, and then thé petrolatum added,  mimo Blirate of sods s 1 % 5% ]
and the mixture thoroughly incorporated in a Olefe acid - oo oooonemmeaes 56 50 0.50
steam jacketed dough mixer, and heated to 150° 19 :
F. The amount of water present will be approxi- The dry ingredients of the above composition
mately 5.35% of the total mixture. The soft are thoroughly mixed in the dough mixzer as in
semi-plastic mass is forced through a square mesh Example 3 and brought up to a temperature. of
screen, having .096 in. openings, and 047 in, wire. 180° F, ‘The plastic mass is converted into vermi-
The grains or vermicelli so produced are partially 20 celli and air treated as in Example 3, and dried
dried by means of an air blast having a tempera- at 128° F, The dried material is fragmented in a
ture from 80° to 100° F., so that the moisture mill so as to pass a Tyler standard 14 mesh screen.
content is reduced to a point where the grains or The product packed in 1%’’ x 8’' paper shells
vermicelli will not coalesce when submitted to sprayed with parafiin, yields 148 cartridees per 50 .
complete drying. The material is further treated 23 lbs., and consistently detonates in the open w1th a
at a temperature of 100° to 140° F. for nearly #6 blasting cap.
complete removal of the moisture. The dried Example 5
mass is fragmented by means of a mill, or crush-
ing rolls so as to pass & standard 40-mesh screen. . : . Gross | Dry Dry
The fragmented material when packed in. 30 Ingredient weight | welght | weight
134’ x 8’ paraffin sprayed paper shells gives an
average cartridge count of 169 cartridges per 50 Grained smmonium nitrate (0.3% | Parts Ports | Percent
Ibs., and has a sensitivity of ¥"". A i setaon | 0| e I
Example 2 35 Total smmonjum nitrate and coat- .
i oy S w| “is| s
A composition similar to that in Example 1,  piproca of-----------mmrmmmmmmoe .
with the excoption that oleic acid is substibuted o Frer S T D
for petrolatum in the same proportion. After The ammonium nitrate and taploca flour are
preparing the composition in a similar manner, 45 mixed in a jacketed mixer and the solution and
the finished product has equal sensitivity. palm grease added, and the mixture heated with
Example 3 mixing to 130° F. ‘The plastic mass is converted
into vermicelli and air treated as in Example 3.
The grains or vermicelli are dried at 135° F',, and
Ingredients Gross | ao¥. | i, 45 passed through crushing rolls so as to pass &
. Tyler standard 20-mesh screen. The explosive
Parts | Paris | Percent composition so produced when packed in
Nitrate of emmonis (0.3% coating)..| 7,969 7,860 [ooeoo—o_ 1¥%’’ x 8’* paraffin sprayed paper shells gave 169
Ammonium nitrate solution.......... o L9838 L2 ... cartridees per 50 Ibs. and had a sensitivity of 12*’.
T«i)ll]tal.flftxizﬁez _o_r ammonia and coat_- 3 0,205 02.05 50 Ezample 6
Water oo - 550 ’
g?gi% zsatc?fim ---------------------- 7%2 73(5) (7) gg Gross D, Dr
-------------------------- ) Ingredient weight wei?l'lt weigslrlt
The amount of water present is 2DProXimately 55 Grained emmonium nitrate (03% | Parts | Parts | Percent
12% of the total weight of the mixture. The am- COBLINE) oo 7, 7,980 |-omeaeeee
‘morijum nitrate and starch are intimately mixed ~Ammonium nitrate P — P LB LA oo
and warmed in a jacketed dough mixer, and the T?tal ammonium nltrste and coat- 0 213 0222
liquids then introduced. By means of heat from ng "687 6.58
the heating jacket, the temperature of the mass 20 0.90
during the mixing is gradusally raised to 130° F.

The grained ammonium nitrate and flour are
mixed in a jacketed mixer ‘and the oil and lquids
added, followed by heating and mixing to 170° F.
The plastic mass so produced is passed through
& square mesh screen having .084¢ in. openings,
and .041 in. diameter wire. This product is par-
tially dried and then grained through & square
mesh screen, having .039 in. openings, and .032
in. diameter wire. The grains are finally dried
at a temperature of 166° F. When packed in
1%’’ x 8’’ parafiin costed shells the stick count
was ebout 177 per 50 lbs,.and these cartridges
detonated in the open with & #8 blasting cap.
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Ezample 7

An' explosive composition prepared as in Ex-
ample 6, but having raw linseed oil substituted
for the sperm ofl.  This explosive composition will
also consistently detonate in the open with a #8
blasting cap; when packed 170 1%’ x8’’ car-
tridges per 50 lbs,

Ezample 8
] Gross D D

Ingredient . we;zht weé{\t welgnt

Gralned ammonium nitrate (0.3% | Parls Parts Pereent
eontIng) v oo ceinaaae 8, 600 , 000 |.ooanean
Ammonfum nitrate solution._....... 1,430 013 [ ...
Total nitzate of emmonia. ... .. ijeaaiooi... 8,813 o1.89
1 R S 250 {aeececacoa]omomoniaas
'I‘apioca i (1711 U 560 510 6.78
Aluminum stearate. . ... .ooo.oon 100 100 L33

The dry ingredients are thoroughly mixed in
& jncketed mizer; and the liquids added, heat is
appled and mixing continued, until the tempera-
ture of the mixture is 130° F. The plastic mass
is extruded into grains of vermicelil, and dried
at o temperature ranging from 100° to 140° F.
The dried materisl after being crushed, so as to
pass & Tyler standard 40-mesh screen and packed
in 114" x 8’ parvafn coated paper shells, had g
sensitivity of 1’’, when packed fo & density of
ahout 162 cartridges per 50 1bs. .

Ezample 8
( | Grocs Dry Dry

Ingredient Welght | Welght | Weight

Gm!ned ammonium nitrate (0.3% Paris Parfo Pereent
........................ 3, 800 6,800 | .cnioann
Ammomnm nitrate solution. ._....- 1,€60 1,208 |ooonoioai.
£1) 7] P, F:171 N [P SN

Total smmonium nitrats and coat-

I e eecieean 8,008 80.18
Taploea S00r . o o ‘218 2,18
Cornmesl. ___._._._.. 450 4.0
Vevetable ivory meal 1,208 12.08
Olele 28l - - o oo e 100 1.00

The dry ingredients are thoroughly mixed in
e jecketed mizer and liguids odded with com-
tinued mixing and heating to 130° . The plas-
tic mass is extruded through & 7-mesh screen
and the vermicelli traated with air at 80° to 100°
. for solidifying, and then dried ot 140° F. The
product after crushing, 20 23 to paes & 40-mesh
Tyler screen, has & sensitivity of from 1’ to 8"
when packed 166 134" x 8"’ cartridges per 59 Ib.
case,

Ezample 10

° Gross
Ingredient weight

Grﬂzied emmoeaium x_xit;ate 0.3%

The dry ingredients are mixed in a jacketed
mixer, and then the liquids added and heated and
mixed until a temperature of 130° F. is attained.
The mixture would contain approximately 11.1%

water. ‘The plastic mass so produced is forced
through an extruding machine so as to form
square or round vermicelli, having an approximate
cross soctional area of 0.008) aq,
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treatment for case hardening, followed by dry-
ing at & temperature from 110° to 170° F. The
dried vermicelli 1s fragmented by crushing or
grinding in a mill to pass a 40-mesh Tyler stand-
§ ard screen, The fragmented material when
packed 158 1%’ x 8"’ cartridges per 50 Ib, case
gives & sensitivity of 2’’. When packed 147
1%’ x 8" cartridges the sensitivity is sbout 12/,

Example 11
10 B
Gross D Dry
Ingredient weight wei;{nt weight
Parts Parts Percent
15 Ammonium nitrate and coating. _ 4,000 |+ 4,000 |- oo
Ammonium nitrate solution (67% .
NHNOD) - oo iiiaiecmimacamaan 1,350 004 |._ioio.

T?!t;al ammonium nitrate and coat-

900
Nitrate of 8048 oo oicoiooooan-- 1,125 1,125 14.98
“Olele edd o m i cmei e 75 % 1.00
Total.._ 8,462 7,510 100.00
95 ' The powdered ingredients are mixed together

in a jacketed dough mixer for five minutes and
then the liquids added. The mixing is continued,
with heating by means of the water jacket, until
the iemperature of the mixture is 130° F. The
30 dough is removed and forced through a screen
having .047 inch diameter wire and .096 open-
ings. The vermiceili-like mass is blown with &
blast of air at 156° F. for 25 minutes and with
cool air for 10 minutes. The material is then
a6 transferred to a dry house and dried for 16 hours
at 150° F. After removal from the dry house it
is cooled and fragmented by means of metal rolls
to pass a 40-mesh standard screen. . A sensitivity
of 2’ is obtained with a #6 cap when packed
ap in 1% x 8’ paper cartridges ylelding 163 per
50 Ib. case.

it cen be seen from the foregoing cxamples
that each of the explosive composibions wes
capeble of being packed in 1% x 8 certridges
tc & density within the range of from 145 to 188
1% x 8’ cartridges per 50 1b. cese, at which den-
sity it was sensitive to defonsiion with & No. 8
commercial blasting cap.

The method of preparing the explesive com-
positions and mixztures of the present invention
mey be controlled to produce ultimate products
of various densities, sensitivities, and velocities.
The compositions prepared with higher mixing
temperatures such as 150° I, generelly have &
greater density than those prepsred with lower
mixing temperatures in the neighborhosd of
125° F. It is desirable to have the combustible
ingredients in as fine a state of subdivision as
practical in order to obtain homogeneity.

In many types of blasting operations it is im-
portant to have the explosive meet definite re-
guirements with respect to density and sensi-
tivity. In other words, many blasting operations

- reguire high bulk strength, That such high den-
gity ammonium nitrate explosives are charac-
terized by having a low sensitivity is well known
in the art. By controlling the particle size of
my ultimate mixture it is possible to regulate
these characteristics of the explosive.
~ Also by mixinig the fragmented explosive com-
position of the present invenilon with straight
ammonium nitrate, & density higher than one or
a cartridge count as low as 125 1}, x 8’ car-
tridges per 50 lbs. may be obtained and particu-
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in., with air gp larly when relatlvely coarse straight ammonium

.
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nitrate is employed as set forth in the following
example. Thus one part. of the explosive com-
position of Example 10 (passing & 40 mesh
screen) is mixed with one part of grained am-
monium nitrate with 0.3% coating, said ammo-
nium nitrate passing a 10-mesh screen and 95%
being held on & 60-mesh screen. The resulting
explosive has {he following. approxxma.te analysis
on the dry basis:

Percent
Ammonium nitrate ... ____________ 89.7
Tapioca flour .o 3.5
Vegetable ivory meal .. e 6.0
Oleic 8l -« e 0.5
Coating . e 0.3
This mixture packed in 1%" x 8§’ parafiin

sprayed paper shells gives a cartridge count of
about 129 cartridges per 50 lbs., and detonates
in the open with a #8 blasting cap. In this em-
bodiment of the invention, the explosive com-
prising the fragmented product admixed with
straight smmonium nitrate is characterized by
sensitivity to detonation with a No. 8 blasting
cap even though the straight ammonium nitrate
is present in proportions as high as 50% by Weight
of the explosive.

Where referred to in this specification and
appended claims, the term “straight ammonium
nitrate” means ordinary commercial grade sam-
monium nitrate such as conventionally grained
ammonium nitrate containing s small amount
of impurities and which generally is coated with
a small proportion of a moisture resisting mate-
rial such as petrolatum, paraffin, etc.

By these various methods of preparation, a
nonexplosive oily substance, soluble nitrates, and
combustibles may be combined for compositions
of desired sensitivity, with cartridge counts in
© the 1%’ x 8" size ranging from 125 to 185 and
upward, cartridges per 50 Ibs. Various combusti-
bles which act as sensitizers and acceleratorss;
as for example, aluminum and ferro silicon pow-
ders may be added to the mixture.

In the foregcing examples and discussions of
the explosive

been illustrated by reference to 1%’’ x 8'’ car-
This small cartridge has been chosen
for purposes of illustration because the small
diameter cartridges are more difficult to detonate
than the larger sizes. This is particularly true
where a plurality of cartridges are laid end to
end, and the detonsation of an end cartridge by
s blasting cap must be propagated from one
cartridge to another, to detonate the series.
this specification, where it is stated that car-
tridges detonated with a blasting cap it is meant
that one or more of a series of cartridges placed
end to end completely detonated unconflned,
when detonated with the blasting cap. It is
obvious that the explosive composition of the
present invention may be embodied in larger
diameter cartridges, which inherently have s
greater ability to propagate the detonating im-
pulse. The explosive compositions are also excel-
lently suited for use in loose granular form fo
be charged directly into the bore hole. .
In the foregeing examples, detonation of the
explosive composition and mixtures were ob-
tained in the open. Since propagstion of the
detonating impulse is always more easily accom-
. plished when the explosive is under confinement
of a bore hole, it will be readily apparent to those
skilled in the art that the compositions and mix-
tures of the present invention are of sufficient

compositions of the present inven-
tion, their embodiment in cartridge form has’

In #

8
sensitivity to makeé them commercially useful
without the requirement that they be primed. .
The sensitivity of the explosive composition is
believed to be due to its physical characteristics,
and to a définite uniform physical relationiship
of the various particles to-each other, Since no-
localized supersensitivity can occur, the explosive
offers a relatively high degree of safety in its use.

" Furthermore, the handling and transportation
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of the raw materials necessary for the production

.of the composltlon can be safely carried out as

the ingredients themselves are substantlally in-
capable of detonation.
Having fully described the invention what I
cleiin is as' follows: '
1. The process of preparing an explosive com-’
position . which comprises intimately incorporat-

‘ing a water-soluble nitrate consisting of at least

60% ammonium nitrate with a smell sensitizing
proportion of & non-gxplosive oily material, said
incorporation belng conducted in the presence
of water and heat to form a plestic mass, shred-

" ding the blastic mass so produced into coarse,
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firm particles, drying the particles to a hard state
under conditiotis such that the particles will not
coalesce, and fragmeénting the hard particles to
pass & 14 mesh scréen. - '

2. The progess of preparing an explosive com-
position ‘which comprises intimately incorporat-
ing s water-soluble nitrate consisting of at least
60% .ammonium nitrate with a smeall sensitizing
proportion of a fatty oil acid, said incorporation
being conducted in the presence of water and

‘heat to.form a plastic mass, shredding the plastic

mass 30 produced into coarse, firm particles, dry-
ing the particles to & hard state under conditions .
such that the particles will not coslesce, and ag-
menting the hard particles to pass & 14 mesh
screen.

3. The process of preparing an explosive com-
position which comprises intimately incorporat-
ing a water-soluble nitrate consisting of at leest
60% ammonium nitrate with g small sensitizing
proportion of petrolatum, said incorporation be-
ing conducted in the presénce of water and heat
to form a plastic mass, shredding the 'plastic
mass s6 produced into coarse, firm particles, dry-
ing the particles to a hard state under condi-
tions such that the particles will not coalesce, °
and fragmenting the hard particles to pass s

- 14 mesh screen.
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-4. The process of preparing an explosive com-
position which comprises intimately incorporat-
ing a water-soluble nitrate consisting of at least
60% ammonium pitrate with not more than about
3% by welght of a non-explosive ofly material,
said incorporation being conducted in the pres-
ence of water and heat to form a plastic mass,
shredding the plastic mass so produced into
coarse, firm particles, drying the particles under
conditions such that the particles will not coa-
lesce, final drying of said particles ‘being con-
ducted at g temperature sbove 100° F,, and frag-
menting sald particles to pass a 14 mesh screen,
sald fragmenting being conducted after the said
particles have been dried at least sufficlently so
that they will not coalesce at a temperature of
100° F

5. The ‘process as Set forth in claim 4 and
wherein the incorporation is carried out in the -
presence of 5% to 12% water and at a tempera-
ture ranging from 12¢° to 18¢° F

8. The process of preparing an explosive com-
position which comprises intimately incorporat-
ing a water-soluble nitrate consisting of at least




e
809 ammonium nitrate with oxidizable material
present in an amount at least sufficlent to bal-
ance the oxygen content of the nitrate, said ma-
terial including a small sensitizing proportion of
non-explosive, oily material, sald incorporation
being conducted in the presence of water and
heat to form s plastic mass, shredding the plastic
mass so produced into coarse, irm particles, dry-
ing the particles to a hard state under conditions
such that the particles will not coalesce, and
fragmenting the hard particles to pass & 14 mesh
sgreen, - . ‘

7. The process of preparing an explosive com-
position which comprises intimately incorporat-

ing s water-soluble nitrate consisting of at least’

50% ammonium nitrate with oxidizable material
present in an amount at least sufficient to bal-
ance the oxygen content of the. nitrate, said ma-
terial including a small sensitizing proportion of
fatty oil acid, said incorporation being conducted
in the presence of water snd heat to form s
plastic mass, shredding the plastic mass 80 pro-
duced into coarse, firm particles, drying the par-
ticles to a hard state under couditions such that
the particles will not coalesce and fragmenting
the hard particles to pass a 14 mesh screen.

. 8. The process of preparing an explosive com-
position which comprises intimately incorporat-
ing a water-soluble nitrate consisting of at least
60% ammonium nitrate with oxidizable material
present in an amount at least sufficient to bal-

. ance the oxygen content of the nitrate, said ma-
terial including a small sensitizing proportion of
petrolatum, said incorporation being conducted

_ in the presence of water and hest to form & plas-
tic mass, shredding the plastic mass so produced
intd coarse, firm particles, drying the particles
to a hard state under conditions such that the
particles will not coalesce and fragmeniing the
hard particles to pass a 14 mesh screen.,

9. An explosive composition comprising an ex-
plosive component consisting of discrete particles
of an intimate mixture prepared in accordsnce
with the process of claim 1, said mixture being
free of metal and explosive sensitizer ingredients,
. said explosive component, per sg, being capable

of beirig packed to & density lower than that
corresponding to 145 1% x 8" cartridges per 50~
pound case, at which density end diameter it is
consistently sensitive to detonation with a No. 8
cap.

10. An explosive composition comprising an ex-
plosive component consisting of discrete particles
of an intimate mixture prepared in actordance
with the process of claim 2, sald mixture being
iree of metal and explosive sensitizer ingredients,
said explosive component, per se, being capable
of being packed to s density lower than that cor-
responding to 145 1%, % 8’’ cartridges per 50-
pound cese, at which density and dismeter it is
consistently sensitive to detonation with a No. 8
cap. .

11. An explosive composition comprising an ex-

- plosive component consisting of discrete particles
of an intimate mixture prepared in accordance
with the process of claim 3, said mixture being
free of metal and explosive sensitizer ingredients,
sald explosive component, per se, being capable
of being packed to s density lower than that
correzponding to 145 1% x 8’’ cartridges per 50-
pound case, at which density and diameter it is

consistently sensitive to detonation with. a No. 8
cap. - : ;
12. An explosive compositlon comprising an ex-
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plosive component consisting of discrete particles
of an intimate mixture prepared in accordance
with the process of claim 4, said mixture being
free of metal and explosive sensitizer ingredients,

_sald explosive component, per se, being capable of

being packed to a density lower than that cor-
responding to 145 1% x 8’ cartridges per 50-
pound case, at which density and diameter it is

- consistently sensitive to detonation with a No.

8 cap.

13. An explosive composition comprising an ex-
plosive component consisting of discrete parti-
cles of an intimate mixture prepared in accord-
ance with the process of claim 6, said mixture
being free of metal and explosive sensitizer ingre-
dients, said explosive component, per se, being .
capable of being packed to a density lower than
that corresponding to 145 114.x 8’ cartridges per
50-pound case, at which denslty and diameter it
is congistently sensitive to detonation with a No,
8 cap. B -

14. An explosive composition comprising an ex-
plosive component consisting of discrete parti-
cles.of an intimate mixture prepared in accord-
ance with the process of claim 7, said mixture
being free of metal and explosive sensitizer ingre-
dients, said explosive component, ber se, being
capsable of being packed to a density lower than
that corresponding to 145 1% x 8’ cartridges per
50-pound case, at which density and diameter it
is consistently sensitive to detonation with a No.
2 cap. :

15. An explosive composition comprising an ex-
plosive component consisting of discrete particles
of an intimate mixture prepared in accordance
with the process of claim 8, ssid mixture being
free of metal and explosive sensitizer ingretiients,
seid explosive component, per se, being capable
of being packed to @& density lower than that
corresponding to 145 1% x 8 cartridges per
50-pound case, at which density and diameter it
is consistently sensitive to detonation with a No.
8 cap.

16. An explosive composition comprising an ex-
plesive component consisting of discrete parti-
cles of an intimate mixture prepared in accord-
ance with the process of claim 6, sald mixture
being free of metal and explosive sensitizer ingre-
dients, sald explosive component, per se, being
capable of being packed to a density lower than
that corresponding to 145 1% x 8’ cartridges per
50-pound case, at which density and diameter it
is consistently sensitive to detonation with a No.
8 cap and, admixed with said explosive compo-
nent, straight ammonium nitrate.

17. An explosive composition comprising an
explosive component, consisting of discrete par-
ticles of an intimate mixture prepared in accord-
ance with the process of claim 6 but wherein the
particles are fragmented to pass & 40-mesh screen,
sald mixture being free of metal and explosive
sensitizer ingredients, said explosive component,
per se, belng capable of being packed to & density
lower than that corresponding to 145 1% x 8"
cartridges per 50-pound case, at which density
and diameter it is consistently sensitive to det-
onation with a No. é cap, and, admixed with said
explosive component, straight ammonium nitrate
present in & proportion not greater than 50%
by weight of the explosive, said explosive having -
a density corresponding to from 125 to 185
134 x 8’ cartridges per 50-pound case and being
sensitive to detonation with a No. 8 cap.

: ) : CLAUDE H. CAREY.




