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This invention relates to a new type of detonata 
ing explosive and improved method of prepar 
ing the same comprising water soluble nitrates 
and a non-explosive, combustible, oily material. 
An object of the present invention is the pro 

duction of a water soluble nitrate type explosive 
having Sufficient SeaSitivity for use as a commer 
cial explosive without the requirement that it 
be primed with a cartridge of dynamite or the 
like. 
Another object of the invention is the produce 

tion of such an explosive by the admixture of raa 
terials which are in themselves substantially in 
Capable of detonation. 
Other objects of the invention will hereinafter 

more fully appear. 
It is known in the explosive art that for ex 

plosives to be effective in their use they must 
possess sufficient 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 aux 
iliary priming charge. For example, one pro 
posal utilizes a cap sensitive central core in con 
pressed cylinders of an explosive, wherein the 
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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 coin 
pletely detonate in a 14' x 8' paper cartridge 
when initiated by a No. 8 commercial blasting 
cap. The incorporation of these oxygen con 
Sunning 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 certair outstanding char 
acteristics of the finished product which indicate 
that the crystals of the ammonium nitrate exist 
in a minute state of subdivision. The minute 
crystals in intinate contact with thin films of oil, 
or fat, are furnished with sufficient oxidizable 
a material in microscopical, or even molecular di 
Enensions, to offer an ideal combination for Very 

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 a 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 a 
simple mixture of grained ammonium nitrate 
and a non-explosive oily substance or a coating. 
of a non-explosive oily substance applied as a 
coating to the grains of ammonium nitrate has 
too low a degree of sensitivity to be of practical 
value as an explosive, especially in small sized 
cartridges. Now I have found that mixtures of 
ammonium nitrate and non-explosive oily sub 
stances, when mixed and heated, in the presence 
of water to form a plastic mass which is con 
verted into strings or vernicelli, and then dried 
or partially dried to a hard state, followed by 
fragmentation so as to pass a 14 mesh or finer 
Tyler standard screen, completely detonated 
(when substantially dry) in a 14' x 8' paper 
cartridge by the initiation of a #8 commercial 
blasting cap. Although the addition of oxygen 
consuming ingredients, such as fine carbonaceous 
materials, to my ultimate mixtures of acanonium 
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rapid decomposition of the constituents when 
subjected to flame and shock, such as would re 
Sult from a 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 
8mount of the oily substances which reduces the 
sensitivity of the particles to detonation. Frag 
Inentation of the hard dried compositions exposes 
the Eminute 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 
detonation. This is particularly true when other 
combustible materials Such as starch, cereal 
flours or gelatine are used. The increased sensi 
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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, Sperrn 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 



2 
a petroleum oil residue which is non-volatile at 
ordinary temperatures, such as paraffin or petro 
laturi. Other non-explosive coinostile oily-na 
terials will occur to those skilled in the art. 
Where fatty oil acids are employed, they nay be 
in the form of pure fatty oil acids, obtained by 
the hydrolysis of naturally occurring vegetable 
and animal fats and oils. Non-limiting exemples 
of these later mixtures are coconut, oil fatty 
acid, which generally contains 3.0-4.5% auric 
acid, as Well as lesser amounts of myristic, 
caproic, capilic, capric, palmitic, oleic and 
stearic; and palm oil, which usually contains 
from 20-50% free fatty acid, about 98% of which 
is palmitic. Of the fatty oil acids suitage for 
use, if have found oleic to be highly referable, 
and petrolaturn of the petroleum residues. 

For the carbonaceous ingredients of the Knail? 
fuel, I prefer a material which has the ability 
to swell and readily absorb water such as corr 
starch, tapioca, Souar, coir idol, gun arebic, glue 
or gelatix), and naterials rich in mannan such 
as vegetake ivory 2nut meal, carob beans, coffee 
berries, and date seeds. I have found that sub 
stances such as corn meal, starch and glue, which 
contain small amounts of ether soluble oils or 
fats are efficacious in pronoting sensitivity. 

in addition to the main sensitized ingredient, 
or ammonius nitrate, may prefer to add other 
oxidants consisting of soluble nitrates such &S 
sodium nitrate and potassium nitrate, which will 
allow the strength of the explosive to vary Over 
a wider range, and meet specific requirements in 
regard to density, velocity, and fume conditions. 

a the preparation of the explosive compose 
tions of the present invention, the water soluble 
raitrate, and the non-explosive, combustible, oily 
material (together with additional carbonaceous 
In atterial as a main fuel where it is desired to 
provide oxygen balance) are mixed With Water, . 
and heated to a terraper2ture in the neighborhood 
of 120° to 80° F. I have found that the degree 
of temperature of mixing is not of great in 
portance in securing desirable characteristics og 
the finished product, but for ease in manufaca 
ture by securing an easily workable plastic mass, 
the temperature Inay be varied according to the 
composition. In general I prefer a temperature 
of from 20 to 40' E. although the invention 
is not to be considered limited in this respect as 
explosive compositions, having desirable sensi 
tivities, may be... obtained when mixing tempera 
tures as high as 80° 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 vermia 
celli-like material having a relatively large suro 
face area for subsequent conditioning. The par 
ticles or vernice are partially dried to a hard 
state, and thereafter 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 conde 
tioning the chaterial, however, as other Inethods 
will readily occur to those skilled in the art. 
Thus, for example, the plastic shredded Kaass Ency 
ba dried and ground to the desired particle size 
or it may be dried and crushed between rolls to 
the desired gestice. 822. 
The propolition of water employed should a 

from 5 to 5% og the Weight of the other nates 
rials exployed it he Eixture. Rex Ent Air sense 
tivity is co:Sage efieza the water employed is a 
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the reigialegacos og 3.2% of the weight of the 2G 
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other ingredients. The water equivalent may be 
added in the form of a solution of nitrate of an 
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 cornpo 
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 
1.0% paraffin and 0.5% oleic acid or, i.0% oleic 
acid and 0.3% paraffin are excellent sensitizers. 

In the preparation of the composition, the wa 
ter Soluble nitrate may be in any of the usual 
forms commonly employed in the explosive in 
dustry, or in the form of a water solution of the 
nitrate. The term coating as hereinafter used 
Will refer to a mixture of 75% paraffin and 25% 
petrolatum, which is applied to grained ammo 
nium 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 oily sensitizer 
enployed. 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 as 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 compositions, their water soluble 
initrate content should consist of at least 60% 
annonium nitrate. 
Where the composition is deficient in oxidizable 

matter and there is 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 deficiency of Oxygen 
bearing material in the pulverized of sensitized 
mixture, ammonium nitrate, sodium nitrate, po 
tassium nitrate, or similar oxidants, may be added 
or a combination of both combustibles and ox 
dants. The addition of such materials permits 
the proper adjustment to be made for the oxygen 
balance so that ultimate mixture will exert its 
ful disruptive force in the bore hole. By a varia 
tion in the quantity of the various materials as 
Well as their degree of flneness it is possible to 
Vary the strength, density, and velocity of the 
explosive. . 

in the following non-limiting examples of ex 
posive compositions of the present invention, and 
of Zaethod of preparing the same, the parts re 
ferses to are parts by weight. Where measured 
iga Aces, he sensitivities were determined by the 
3gSce of an air gap measured in inches between 
7) G3, ends of a 14' x 8' cartridge lying on 

the ground and joined together by 2% wraps of 60 
E), paper sing 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. 

Eacample 1 

Gross Ingredient weight Dry Dry 
weight weight 

Ports Percent 
7,000 98.94 

Parts 
7,000 

400 
75 

Ammonium nitrate (0.3% coating)-- 
Water------------------------------ 
Petrolatum------------------------- 

The ammonium nitrate and Water are thor 
oughly mixed, and then the petrolatum added, 
and the mixture thoroughly incorporated in a 
steam jacketed dough mixer, and heated to 150 
F. The amount of water present will be approxi 
mately 5.35% of the total mixture. The soft 
Semi-plastic mass is forced through a square mesh 
screen, having .096 in, openings, and .047 in, wire. 
The grains or vermicelli so produced are partially 
dried by means of an air blast having a tempera 
ture from 80° to 100 F., so that the moisture 
content is reduced to a point where the grains or 
vermicelli will not coalesce when submitted to 
complete drying. The material is further treated 
at a temperature of 100 to 140' E. for nearly 
complete removal of the moisture. The dried 
maSS is fragmented by means of a mill, or crush 
ing rolls so as to pass a standard 40-mesh screen. 

The fragmented material when packed in 
4' x 8' paraffin sprayed paper shells gives an 

average cartridge count of 169 cartridges per 50 
bS., and has a sensitivity of A'. 

Eacample 2 

A composition similar to that in Example 1, 
With the exception that oleic acid is substituted 
for petrolatum in the same proportion. After 
preparing the composition in a similar manner, 
the finished product has equal sensitivity. 

Eacample 3 

Dry 
parts 

Dry 
weight 

Gross Ingredients weight 

Prs Percent 
7,969 ---------- 
1,236 ---------- 

Parts 
7,969 
1,983 

Nitrate of ammonia (0.3% coating)-- 
Ammonium nitrate Solution.------- 

Total nitrate of ammonia and coat ing----------------------------------------- 
Water-------- - - 

Corn starch 
Oleic acid---------------- 

The amount of water present is approximately 
12% of the total weight of the mixture. The am 
monium nitrate and starch are intimately mixed 
and warmed in a jacketed dough mixer, and the 
liquids then introduced. By means of heat from 
the heating jacket, the temperature of the mass 
during the mixing is gradually raised to 130 F. 
At this stage the mixture becomes a soft, cohesive, 
plastic mass, which is forced through a square 
mesh screen 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 130F. to 0.44% 
moisture. The finished product when packed in 
14' x 8' parafin sprayed paper shells gives an 7 
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average cartridge count of about 166 cartridges 
per 50, and has a sensitivity of 1' 

Eacomple 4 

Gross Dry Dry Ingredient weight | weight weight 

Grained nitrate of ammonia (0.3% Parts Parts Percent 
coating)-------------------------- ,600 7,600 ---------- 

Annonium nitrate solution.-------- ,800 l, 100 ---------- 

Total nitrate of ammonia and coat 
ing----------------------------------------- 8,700 87.00 

Tapioca flour--------- 740 660 6.60 
Fine nitrate of soda------ 540 540 5,40 
Fine annonium chlorid - 50 50 0.50 
Oleic acid-------------------------- 50 50 0.50 

The dry ingredients of the above composition 
are thoroughly mixed in the dough mixer as in 
Example 3 and brought up to a temperature. of 
180 F. The plastic mass is converted into Werni 
celli and air treated as in Example 3, and dried 
at 128 F. The dried materia is fragmented in a 
mill so as to pass a Tyler standard 14 mesh screen. 
The product packed in 14' x 8' paper shells 
sprayed with paraffin, yields 148 cartridges per 50. 
lbs., and consistently detonates in the open with a 
#6 blasting cap. 

Eacample 5 

Gross Dry Dry 
Ingredient weight weight weight 

Grained ammonium nitrate (0.3% Parts Parts Perce 
coating)-------------------------- 1,480 1,480 ---------. 

Ammonium nitrate solution-------. 550 359 ---------- 

Total annonium nitrate and coat 
ing----------------------------------------- 1,839 91.85 

Tapioca four----------------------- 165 143 7.5 
Palm grease------------------------ - 20 20 1.00 

-- 

The ammonium nitrate and tapioca, flour are 
mixed in a jacketed mixer and the solution and 
palm grease added, and the mixture heated with 
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 
passed through crushing rolls so as to pass a 
Tyler standard 20-mesh screen. The explosive 
composition so produced when packed in 
14' x 8' paraffin sprayed paper shells gave 169 
cartridges per 50 lbs. and had a sensitivity of 'A'. 

Eacample 6 

Gross Dry Dry Ingredient weight weight weight 

Grained ammonium nitrate (0.3% Parts Parts Percent 
coating)-------------------------- 7,980 7,980 ---------- 

Ammenium nitrate solution-------- 1,840 1,233 ---------- 

Total annonium nitrate and coat 
ing---------- 9,213 92.22. 

Spe four. 3, 'Oll---- 
8ter------------ 100 -------------------- 

The grained ammonium nitrate and flour are 
mixed in a jacketed mixer and the oil and liquids 
added, followed by heating and mixing to 170 F. 
The plastic mass SO produced is passed through 
a square mesh screen having .084 in. openings, 
and .04 in, diameter wire. This product is par 
tially dried and then grained through a 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 
14' x 8' paraffin coated shells the stick count 
was about 177 per 50 lbs., and these cartridges 
detonated in the open with a #8 blasting cap. 
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An explosive composition prepared as in Ex 
ample 6, but having raw inseed oil substituted 
for the sperm oil. This explosive composition will 
also consistently detonate in the open with a #8 
blasting cap; when packed 170 A' x 8' car 
tridges per 50 lbs. 

Eacarage 8 

Gross D D Ingredient weight wit Weight 

Grained annonium nitrate (0.3%. Pares Ports Peres coating)-------------------------- 6,000 6,000 ---------- 
Annonium nitrate solution.-------. 1,480 913 ---------- 

Total nitrate of ammonia.---------........... 6,913 98.9 
Water------------------ - - 20 -------------------- 
Tapioca four----------- - - 590 50 6,78 
Aluminum stearete.--------------- 00 00 1.33 

The dry ingrediests are thoroughly mixed in 
a jacketed it i:cer, and the liquids added, heat is 
applied and raixing continued, until the temperas 
ture of the fixture is 130 F. The plastic mass 
is extraded into grains of vernicelli, and dried 
at a temperature ranging from 100 to 140 F. 
The dried material after being crushed, so as to 
pass a Tyler standard 40-mesh screen and packed 
in 14' x 8' paraffin coated paper shells, had a 
sensitivity of ', when packed to a density of 
about 162 cartridges per 50 lbs. 

Eagaraple 9 

Geo:3 d D Ingredient wiht | widt Weight 

Grained ammonium nitrate (0.3% Pete 
coating)-------------------------- 8,200 

1,900 
Water------------------------------ 400 

. Total annoniun nitrate and coat 
ing-------------- 8,003 80.8 

Tapioca idour- 23 2.8 
Corn meal.----- 59 4.80 
Wegetable ivory - 1,220 1,205 12.68 
Oleic acid-------------------------- CO 00 1.00 

The dry ingredients are thoroughly mixed ge 
8, jacketed mixer and liquids Edded with coal 
tinued mixing and heating to 39 F. The plas 
tic mass is extrade through a 7-resh screega 
and the Werniceli tes,8tes with air at 80 to be 
F. for solidifying, Azai the dried at 40° F. The 
product after crushtag, 30 as to 23SS & 40-es. 
Eyler screen, has a sensitivity of iron '' to 3' 
when packed 1661%' s: 8' cartridges per 59 . 
C38. 

Ea28;e 8 

g D D ngredient 3. wit wit 

Grained annonium nitrate (0.3% Parga 
coating)-------------------------- 1,880 1,860 ---------- 

Annonium nitrate solution.------- 360 242 ---------- 
Water------------------------------ 100 -------------------- 

Total amnonium nitrate and coat 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1,602 79.98 

Tapioca four--------- 163 A2 7.09 
Yegetable ivory meal... 23 20 1.97 

- 20 20 1.00 Okaio add------------- 

The dry ingredients are mixed in a jacketed 
mixer, and then the liquids added and heated and 
mixed until a temperature of 30 S. is attained. 
the mixture would contain approximately 2.1% 
Water. The plastic mass so produced is forced 
through an extruding machine so as to form 
square or round vernicelli, having an approximate 
cross sootional area of 0.000 sq., in with air 
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treatment for case hardening, followed by dry 
ing at a temperature from 110 to 170 F. The 
dried vermicelli is fragmented by crushing or 
grinding in a mill to pass a 40-neshyler stand 

6 ard 8ereen. The fragmented material when 
packed 158 A' x 8' cartridges per 50 lb. case 
gives a sensitivity of 2'. When packed 47 
l' x 8' cartridges the sensitivity is about a'. 

Ecample 11 
0 2 

gredi Gross D Dry n en weight wit weight 

Parts Parts percent 
is Ammonium nitrate and coating- 4,000 4,000 ---------- 
Autonium nitrate solution (67% 

NH4NOa)------------------------ 1,350 904 ---------. 

Total annonium nitrate and coat 
ing----------------------------------------- 4,904 65.30 

Water.-- 412-------------------- 
Tapioca four--------------- 600 524 698 

28 vegetable ivory mutinea. 900 882 1174. 
Nitrate of soda-...----- 1,125 1,125 4.98 
Oleic acid------------ 75 75 1.00 

Total.- - - - - - - - - - - - - - - - - - - - - - 8,462 7, 510 00.00 

25 The powdered ingredients are mixed together 
in a jacketed dough mixer for five rhinutes and 
then the liquids added. The mixing is continued, 
With heating by means of the Wateriacket Itil 
the temperature of the mixture is 130 F. The 

30 dough is removed and forced through a screer 
having .047 inch diameter wire and .096 open 
ings. The vernicelli-like mass is blown with & 
blast of air at 50 F. for 25 minutes and With 
cool air for i0 minutes. The material is &hen 

S6 transferred to a dry house and dried for 16 hours 
at 50 3. After removal for the dry house it 
is cooled and fragmented by Reas of aeta. Eois 
to pass a 40-mesh standard screen. A sensitivity 
of 2' is obtained with a 26 cap where packed 

48 in 1%' x 8' paper cartridges yielding 63 per 
50 lb. case. 

it can be seen fron the foregoing 3:aigles 
that each of the explosive congositions was 
csgaole of being packed in 4 x 3' cartridges 
to a censity within the range of fro; 45 to 85 
% R 8' cartridges per 50 lb. case, at which dier 

sity it was sensitive to detonation with a No. 2 
COInnercial blasting cap. 
The method of preparing the explosive corne 

positions and Inixtures of the present invention, 
3y be controlled to produce ultimate procitc&S 

of various densities, sensitivities, and velocities. 
The coragpositions prepared with highei Yixing 
tenaperatures such as 150° S., gea3rg.ily have & 
greater density than those prepared with lower 
Eriking temperatures in the Reighborhood of 
125° 3. It is desirable to have the combustible 
ingredieats in as line a state of Si division as 
practical in order to obtain honogeneity. 

In many types of blasting operations it is in 
portant to have the explosive meet definite re 
quirements with respect to density and sensi 
tivity. In other words, many blasting operations 
require high bulk strength. That such high der 
sity annonium nitrate explosives are charac 
terized by having a low sensitivity is well known 
in the art. By controlling the particle size of 
ny ultinate mixture it is possible to regulate 
these characteristics of the explosive. 
Also by mixing the fragmented explosive com 

position of the present invention with straight 
annonium nitrate, a 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 
larly when relatively coarse straight ammonium 
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nitrate is employed as set forth in the following 
example. Thus One part of the explosive come 
position of Example 10 (passing a 40 mesh 
Screen) is mixed with one part of grained ame 
monium nitrate with 0.3% coating, said ammo 
nium nitrate passing a 10-mesh screen and 95% 
being held on a 60-mesh screen. The resulting 
explosive has the following approximate analysis 
On the dry basis: 

Percent 
Ammonium nitrate----------------------- 89. 
Tapioca four---------------------------- 3.5 
Vegetable ivory meal--------------------- 6.0 
Oleic acid ------------------------------- 0.5 
Coating -------------------------------- - 0.3 
This mixture packed in 14' x 8' paraffin 
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 en 
bodiment of the invention, the explosive corn 
prising the fragmented product admixed with 
straight ammonium nitrate is characterized by 
Sensitivity to detonation with a No. 8 blasting 
Cap even though the Straight annonium 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 annonium 
nitrate' means ordinary commercial grade ann 
monium nitrate such as conventionally grained 
annonium nitrate containing a small amount 
of impurities and which generally is coated with 
a Small proportion of a moisture resisting mate 
rial such as petrolatum, paraffin, etc. w 
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 14' x 8' size ranging from 125 to 185 and 
upward, Cartridges per 50 lbs. Various combusti 
bles which act as sensitizers and accelerators; 
as for example, aluminum and ferro silicon pow 
ders may be added to the mixture. 

In the foregoing examples and discussions of 
the explosive compositions of the present inven 
tion, their embodiment in cartridge form has 
been illustrated by reference to 14' x 8' car 
tridges. 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 detonation of an end cartridge by 
a blasting cap must be propagated from one 
cartridge to another, to detonate the series. In 
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 
ends to end completely detonated unconfined, 
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 a 
greater ability to propagate the detonating in 
pulse. The explosive compositions are also excel 
lently Suited for use in loose granular form to 
be charged directly into the bore hole. r 

In the foregoing examples, detonation of the 
explosive composition and mixtures were ob 
tained in the open. Since propagation 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 nix 
tures of the present invention are of sufficient 

5 
sensitivity to make 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 definite uniform physical relationship 
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. 
5urthermore, the handling and transportation 
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of the raw materials necessary for the production 
of the composition can be safely carried out as 
the ingredients themselves are substantially in 
capable of detonation. 

Having fully described the invention what I 
claim is as' follows: 

1. The process of preparing an explosive corn 
position which comprises intimately incorporat 
ing a water-soluble nitrate consisting of at least 
60% ammonium nitrate with a small sensitizing 
proportion of a non-explosive oily material, said 
incorporation being conducted in the presence 
of water and heat to form a plastic mass, shred 
ding the plastic anass so produced into coarse, 

3) 

4) 

y 

firm particles, drying the particles to a hard state 
under conditions such that the particles will not 
coalesce, and fragmenting the hard particles to 
pass a 4 mesh screen. 

2. The process of preparing an explosive corn 
position which comprises intinately incorporat 
ing a water-soluble nitrate consisting of at least 
60%.8mmonium nitrate with a small 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 SO produced into coarse, firm particles, dry 
ing the particles to a hard State under conditions. 
such that the particles will not coalesce, and tag 
Renting the hard particles to pass a 14 mesh 
Scree 

3. The process of preparing an explosive coin 
position which comprises intimately incorporat 
ing a water-soluble nitrate consisting of at least 
60% ammonium nitrate with a small sensitizing 
proportion of petrolatum, said incorporation be 
ing conducted in the presence of water and heat 
to form a plastic mass, shredding the plastic 
mass so 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 a 
4 resh Screen. - 

: 

7) 

s 

'4. The process of preparing an explosive coin 
position which comprises intimately incorporat 
ing a water-soluble nitrate consisting of at least 
60% annonium nitrate with not more than about 
3% by weight of a non-explosive oily 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 a temperature above 100 F, and frag 
menting said particles to pass a 14 mesh screen, 
said fragistenting being conducted after the said 
particies have been dried at least sufficiently so 
that they will not coalesce at a temperature of 
100° E. 

5. The process as set forth in clain 4 and 
wherein the incorporation is carried out in the 
presence of 5% to 12% water and at a tempera 
ture ranging from 120° to 180 F. 

6. The process of preparing an explosive com 
position which comprises intinately incorporate 
ing a water-soluble nitrate consisting of at least 
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80% ammonium nitrate with oxidizable material 
present in an amount at least sufficient to bal 
ance the oxygen content of the nitrate, said Ima 
terial including a small sensitizing proportion of 
non-explosive, oily material, said incorporation 
being conducted in the presence of water and 
heat to form a plastic mass, shredding the plastic 
2naSS so produced into coarse, firm 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 a 14 mesh 
screen. . . . 7. The process of preparing an explosive com 
position which comprises intimately incorporat 
ing a water-soluble nitrate consisting of at least 
60% annonium 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 and heat to form a 
plastic mass, shredding the plastic mass so 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 
69% 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 heat to form a plas 
tic mass, shredding the plastic mass so produced 
into coarse, firm particles, drying the particles 
to a hard state under conditions such that the 
particles will not coalesce and fragmenting the 
hard particles to pass a 14 mesh screen. 

9. An explosive composition comprising an ex 
plosive component consisting of discrete particles 
of an intinate mixture prepared in accordance 
with the process of claim 1, said mixture being 
free of metal and explosive sensitizer ingredients, 
said explosive component, per se, being capable 
of beirig packed to a density lower than that 
corresponding to 1451% K 8' cartridges per 50 
pound case, at which density and diameter it is 
consistently sensitive to detonation with a No. 8 
C82. 

10. An explosive composition comprising an ex 
plosive component consisting of discrete particles 
of an intinate mixture prepared in accordance 
with the process of claim 2, said mixture being 
free of metal and explosive sensitizer ingredients, 
said explosive component, per se, being capable 
of being packed to a density lower than that cor 
responding to 145 14 x 8' cartridges per 50 
pound case, at which density and diameter it is 
consistently sensitive to detonation with a No. 8 
Cap. 

ll. An explosive composition comprising an ex 
plosive component consisting of discrete particles 
of an intinate mixture prepared in accordance 
with the process of claim 3, said mixture being 
free of metal and explosive sensitizer ingredients, 
said explosive component, per se, being capable 
of being packed to a density lower than that 
corresponding to 145 14 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 composition 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, 
said explosive component, per se, being capable of 
being packed to a density lower than that cor 
responding to 145 14 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 intinate 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 14.x 8' cartridges per 
50-pound case, at which density and diameter it 
is consistently sensitive to detonation with a No. 
8 cap. - 

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, per se, being 
capable of being packed to a density lower than 
that corresponding to 145 14 x 8' cartridges per 
50-pound case, at which density and diameter it 
is consistently sensitive to detonation with a No. 
8 cap. 

15. An explosive composition comprising an ex 
plosive component consisting of discrete particles 
of an intinate mixture prepared in accordance 
with the process of claim 8, said mixture being 
free of metal and explosive sensitizer ingretients, 
said explosive component, per se, being capable 
of being packed to a density lower than that 
corresponding to 145 14 x 8' cartridges per 
50-pound case, at which density and diameter it 
is consistently sensitive to detonation with a No. 
8 cap. 

6. An explosive composition comprising an ex 
plosive component consisting of discrete parti 
cies of an intinate 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 A 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 a 40-mesh screen, 
said mixture being free of metal and explosive 
sensitizer ingredients, said explosive component, 
per se, being capable of being packed to a density 
lower than that corresponding to 145 14 x 8' 
cartridges per 50-pound case, at which density 
and diameter it is consistently sensitive to det 
onation with a No. 6 Cap, and, admixed with said 
explosive component, astraight annonium nitrate 
present in a proportion not greater than 50% 
by weight of the explosive, said explosive having 
a density corresponding to from 125 to 185 
A x 8' cartridges per 50-pound case and being 

sensitive to detonation with a No. 8 cap. 
CLAUDE, CAREY. 
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