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1. 

NON-INCENDIVE ROCK-BREAKING EXPLOSIVE 
CHARGE 

BACKGROUND OF THE INVENTION 5 

This invention relates to safety-sheathed explosive 
charges, and more specifically to rock-breaking, 
sheathed, charges for breaking or dislodging boulders 
and loose roof slabs in gassy and dusty mine atmo 
spheres without the danger of ignition of a flammable 10 
atmosphere. 

BACKGROUND ART 

The use of flame inhibitors as sheaths for explosive 
charges is known in the prior art. A number of flame 
quenching materials are suggested in the prior art, in 
cluding sodium chloride, for example. 
The resulting charges are typically shaped as unstable 

cylinders having relatively large height-to-base ratios. 
Thus, in Wood, U.S. Pat. No. 2,499,440, and Sallitto, 20 
U.S. Pat. No. 2,635,543, for example, protective sheaths 
of specified materials are wrapped about a cylindrical 
explosive. 
The resulting explosive charge is physically unstable 

for placement on or adjacent irregularly shaped boul- 25 
ders to be blasted or dislodged. 

In view of the height-to-base ratio of the cylindrical 
shapes shown therein, the charge cannot be stably left 
on its base with assurance that it will neither tip nor 
topple from that position. Moreover, if left on its cylin- 30 
drical surface, the charge may roll and thus again be 
displaced from its desired position. Additionally, the 
described charges are not readily deformed for provid 
ing optimal contact with irregular surfaces of materials 
to be blasted. 35 

Accordingly, there is a need in the prior art for non 
incendive explosive charges having stable physical 
shapes and moreover being flexible for providing opti 
mal maximal contact with irregular surfaces to be 
blasted. 40 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
non-incendive, rock-breaking safety charge for use in 
gassy and dusty mining environments. 45 

It is a more specific object of the invention to provide 
a safety charge sheathed in a flame quenching material 
and having a flexible housing for adapting to irregular 
shapes of objects to be blasted. 
Yet another object of the invention is the provision of 50 

a safety-sheathed, non-incendive, charge having a stable 
physical shape and adaptable for providing maximal 
contact with materials to be blasted. 

Still a more specific object of the invention is the 
provision of an explosive charge in the form of a short 55 
cylinder, the charge surrounded by a layer of flame 
quenching material and encased in a housing suffi 
ciently strong to resist rough handling and sufficiently 
pliable to conform to irregular stone surfaces. 
Yet a further object of the invention is the use of a 60 

cheesecloth-reinforced latex rubber housing to provide 
a pancake-shaped charge package. 

Additional objects, advantages, and other novel fea 
tures of the invention will be set forth in part in the 
description which follows and in part will become ap- 65 
parent to those skilled in the art from the following 
disclosure or may be learned with practice of the inven 
tion. The objects and advantages of the invention may 

2 
be realized and attained by means of the instrumentali 
ties and combinations particularly pointed out in the 
appended claims. 
To achieve the foregoing and other objects, in accor 

dance with the purposes of the present invention as 
described herein, a non-incendive explosive charge is 
provided including an explosive means sheathed in a 
layer of flame quenching material surrounding the ex 
plosive means. The explosive means and the flame 
quenching material are enclosed by a squat housing 
means. The housing means includes a pair of substan 
tially planar surfaces separated by a transverse periph 
eral surface. The height of the transverse surface is 
smaller than the smallest dimension of the planar sur 
faces. 

Preferably, the housing means is formed of a strong 
pliable material, such as latex rubber reinforced by 
cheesecloth. 
Another feature of the invention provides a detonator 

well within the housing. Preferably, the detonator well 
is comprised of a tube means provided on an inner sur 
face of the housing. One such tube may be provided on 
an inner surface of one of the planar surfaces, and a 
second such tube may be provided on an inner surface 
of the transverse peripheral surface. The latex rubber 
layer is preferably external to the tube means to provide 
a watertight seal for the explosive. 
The housing may further include an inner housing 

surrounding the explosive and surrounded in turn by 
the flame quenching material. The inner housing may be 
formed of a polystyrene material. 

In accordance with another aspect of the invention 
there is provided a housing for an explosive, including 
an inner housing encasing the explosive and an outer 
housing surrounding the inner housing and spaced apart 
therefrom to provide for storage of flame quenching 
material. The outer housing is formed of a pliable mate 
rial that has a short, flat shape, including a pair of sub 
stantially planar surfaces of substantially identical area 
separated by a peripheral transverse surface. The trans 
verse surface provides a height to the outer housing 
which is substantially smaller than a square root of the 
area of the planar surfaces. 

Preferably, the housing means is substantially pan 
cake-shaped for adaptation to various surfaces of items 
to be blasted and for fitting in narrow spaces intermedi 
ate such items. 
Yet another aspect of the invention provides a 

method for making a reinforced latex housing to sur 
round an explosive charge and a detonator. The method 
includes the steps of forming first and second sections of 
the housing, each said forming step in turn including the 
steps of painting a plurality of layers of latex onto an 
inner surface of a mold. At least one of the forming 
steps includes a further step of forming a detonator well 
internally of the housing by placing a tubing section 
partially in the latex when wet. The latex is dried and 
peeled from the mold surface. 

Preferably, the method includes the further steps of 
waterproofing the housing by spraying a plastic film on 
the inner and outer surfaces thereof. The explosive 
charge is placed within the housing and the first and 
sections thereof are sealed. Finally, a detonator is in 
serted into the detonator well formed in the housing by 
puncturing the latex section external the tube. 

Still other objects of the present invention will be 
come readily apparent to those skilled in the art from 
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the following description, wherein there is shown and 
described a preferred embodiment of the invention sim 
ply by way of illustration, and not of limitation, of one 
of the modes best suited to carry out the invention. As 
will be realized the invention is capable of still other 5 
embodiments, and its several details are capable of mod 
ifications in various, obvious aspects without departing 
from the scope of the invention. Accordingly, the draw 
ings and descriptions will be regarded as illustrative in 
nature and not as restrictive. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings incorporated in and 
forming a part of the specification illustrate several 
aspects of the present invention and, together with the 
description, serve to explain the principles thereof. In 
the drawings: 
FIG. 1 shows an exploded view of a housing for a 

non-incendive explosive in accordance with the inven 
tion, and 
FIG. 2 shows a view of the assembled housing. 
Reference will now be made in detail to the presently 

preferred embodiment of the invention, an example of 
which is illustrated in the accompanying drawings. 

DETAILED DESCRIPTION OF THE 
INVENTION 

As has been described hereinabove, the present in 
vention provides a sheathed charge in a pliable housing 
and having a shape advantageously devised for rock 
breaking use, as well as for dislodging loose roof slabs 
within gassy or dusty mines. 
Although the firing of unconfined explosive charges 

in mines is presently prohibited due to the hazard of is 
ignition of methane or coal dust, the present invention 
avoids such a danger and, upon sufficient additional 
testing and adoption, may lead to revision of the restric 
tive regulations presently in effect. 
The advantages of the present invention are apparent 40 

upon reference to the drawings, wherein a housing for 
a non-incendive explosive charge is generally shown at 
10. As seen specifically in FIG. 1, the inventive housing 
includes an inner housing 12 for an explosive. Prefera 
bly, inner housing 12 is formed of a polystyrene mate 
rial, although cardboard or other materials may be used 
therefor. The inner housing is shaped to accept the 
desired quantity of charge. As described in the sequel, a 
number of experiments were conducted on charges of 
1.5 lbs. of a water gel explosive in the form of a short 50 
cylinder, shaped by inner housing 12 to be approxi 
mately 7 inches in diameter and inches high and sur 
rounded by a layer of flame quenching material. The 
charge, equivalent to two 1.25 by 16 inch cartridges of 
the explosive, was experimentally found to be ade-55 
quately protected for safe open firing in a flammable 
atmosphere when surrounded by a layer of salt which 
dispersed as a fine cloud upon firing. For the dimensions 
and quantities of explosive described, a 0.5 inch layer of 
salt proved adequate. The inventive housing includes a 60 
spacing flange 14, formed about the inner housing 12 for 
separating the inner and outer housings to permit place 
ment of the flame quenching material therebetween. 
The inner housing 12 is formed as a combination of 

two sections 16 and 18, providing an appropriately sized 65 
container for the desired quantity of explosive. For ease 
in manufacturing and sealing the housing, section 18 is 
formed as a planar circular disk, while section 16 of the 

O 

15 

25 

45 

4. 
inner housing is formed to provide a short cylindrical 
shape to the explosive charge. 
An outer housing 20 is preferably formed of two 

substantially identical sections 22 and 24. Each section 
includes a substantially open cylindrical shape, the two 
sections being sealed to provide a squat cylindrical 
shape to the charge. As seen in the drawing, sections 22 
and 24 include substantially planar sections 26 and 28, 
respectively. Depending portions 30 and 32 extend from 
the planar sections 26 and 28, respectively, to provide a 
height dimension to the resulting outer housing. Prefer 
ably, the outer housing height is sufficiently small to 
provide the overall package with a substantially pan 
cake-like appearance. 
The dimensions of outer housing 20 are chosen to 

provide sufficient volume for the inner housing 12 and 
for a sufficient quantity of flame quenching material. 
For a charge of 1.5 lbs. of water gel explosive, a 0.5 inch 
layer of damp salt mixture, comprising 88% sodium 
chloride and 12% water, provides the desired flame 
inhibition. Accordingly, flange 14 is preferably pro 
vided a 0.5 inch dimension, thereby acting as a spacer 
between inner housing 12 and outer housing 20, for ease 
in assembly. Housing 20 is thus provided a short cylin 
drical shape, having a 4 inch radius and a 2 inch height. 
As further illustrated in the exploded view of FIG. 1, 

outer housing 20 includes a reinforcement layer 34 to 
provide additional strength to the housing. As is further 
illustrated in the drawings, one or more detonating 
wells 36 may be provided within the outer housing 20. 
Preferably, detonating wells 36 are formed of tubes 
extending from outer housing 20 in the direction of 
inner housing 12, the tubes advantageously providing 
additional spacers for placement of inner housing 12 
within outer housing 20. 

Preferably, outer housing 20 is formed of a latex rub 
ber, reinforced by layer 34 formed of a cheesecloth 
material. Detonating wells 36 are preferably rubber 
tubes serving as guides for insertion of detonators 
therein. 
The resulting outer housing is thus pliable and pro 

vides a large surface area at planar sections 26 and 28 
thereof for contacting the boulders or other items to be 
blasted. The pliable nature of the housing permits the 
charge to be molded to provide maximal contact with 
the boulders, the increased contact area further serving 
to increase stability of the explosive when positioned 
against the boulders. 

Providing the charge with a pancake-like shape, or 
similar squat shape having large contact areas and small 
transverse distances, permits the charge to be inserted in 
crevices between boulders, or in other similar locations 
wherein a bulky explosive might not fit. 
Of course, although a cylindrical shape has been 

described for the housing, it is understood that any 
flattened shape may be useful. The specific planar shape 
of sections 26 and 28, in other words, need not be circu 
lar. Preferably, however, the height dimension pro 
vided by depending portions 30 and 32 is smaller than 
the smallest width dimension of the planar sections in 
order to provide the advantages of increased stability 
available in the pancake or squat, flattened, shape to the 
housing. Thus, for example, if the sections 26 and 28 are 
rectangular, the height of depending portions 30 and 32 
should be smaller than the shorter dimension of the 
rectangular shape of the sections. For circular shaped 
Sections 26 and 28, the height should be substantially 
less than the diameter thereof, providing a 2 inch height 
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for the present 8 inch diameter, for example. A similar 
pancake shape may be attained for sections having other 
polygon shapes by maintaining the height substantially 
less than the square root of the area of sections 26 and 
28. 
A further advantage of the inventive housing and 

material used therefor is the ease of manufacture. Thus, 
for example, the present housing may be formed by 
painting layers of a liquid latex rubber onto the inner 
surface of a hollow mold. The dry rubber housing may 
then be peeled from the inner surface of the mold. 
Where detonator wells are desired, appropriately di 
mensioned sections of rubber tubing may be placed in 
the wet latex in order to embed the wells therein. By 
only partially penetrating the wet latex with the tubes, 
a film 38 remains in the outer housing for covering the 
opening to the detonating wells. Thus, placement and 
insertion of the detonators is easily enabled by punctur 
ing film 38 at the appropriate well or wells. 

Additionally, in view of the preferred fire quenching 
material, specifically damp salt, the inventive housing is 
advantageously made watertight in order to prevent the 
charge from drying out. The housing is waterproofed 
by spraying both inner and outer surfaces of the outer 
housing with a thin plastic film. 
While dry salt may be used, thus avoiding the require 

ment for waterproofing the housing, experiments per 
formed on various charges indicate that when dry salt is 
used for fire quenching the salt packs into a solid mass. 
The salt mass cannot deform to fit an irregular stone 
surface, thus undoing one of the advantages of the pres 
ent invention. 
For situations not requiring waterproofing of the 

housing, the two rubber sections may be bonded to one 
another or otherwise attached by any known method. 
Similarly, the two sections of the inner housing for the 
explosive charge, preferably formed from high-impact 
styrene using, for example, a vacuum forming appara 
tus, are securely cemented prior to combination with 
the flame quenching material and the outer housing. 

In operation, upon firing the charge (against a rock, 
for example, with a detonator) the sodium chloride and 
water mixture, or its equivalent, is dispersed as a fine 
cloud. The dispersed material prevents ignition of a 
flammable atmosphere while shock from the detonation 
shatters the rock. As previously described, the rubber 
housing enables transfer of maximum impact to the rock 
by conforming to the irregular surfaces thereof to pro 
vide improved contact between the charge and the 
rock. The reinforced housing additionally is strong 
enough to withstand rough handling, and is pliable 
enough to provide the desired conformity to the rock 
surfaces. 
A number of non-incendive charges in accordance 

with the invention were tested to determine whether 
such charges could be fired safely in flammable atmo 
spheres, and moreover to determine the rock-breaking 
capability of the appropriately housed charges. As pre 
viously described, the experimental explosive package 
included a 1.5 lb water gel charge surrounded by a 0.5 
inch layer of damp salt and enclosed in a housing as 
shown in FIG. 2. A short cylinder having a diameter of 
8 inches and a height of 2 inches was used to encase the 
charge. 

1. Gassy Atmosphere 
Incendivity testing was conducted in a "bombproof 

bunker using a steel and plastic gallery 6 feet wide, 6 
feet tall, and 8 feet long. Inside the gallery a 3X3X1 
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6 
foot concrete block that served as a simulated boulder 
was set on edge, and the charge was taped to one of the 
vertical faces. Methane was added to the gallery, and 
the gas-air atmosphere was constantly mixed with a 
circulating fan and monitored with an infrared analyzer. 
When the gallery atmosphere stabilized at 9% methane, 
a sample was taken for analysis, the mixing and san 
pling apparatus were shut down, and the charge was 
fired with a No. 6 instantaneous detonator. Ignition of 
the methane could be identified by the intense noise and 
vibration, which did not accompany nonignitions. 
Ten of the prototype charges were tested for incen 

divity in the manner described above. All charges satis 
factorily broke the concrete block without causing igni 
tion. 

2. Gassy/Dusty Atmosphere 
Tests to evaluate the sheathed rock-breaker's incen 

dive characteristics in a flammable gassy/dusty atmo 
sphere were conducted in a manner similar to that de 
scribed above. For this series of tests, the flammable 
gallery atmosphere consisted of 2 oz/cubic ft of coal 
dust predispersed in a gas mixture of 4.5% methane and 
95.5% air. The coal dust was spread over a length of 30 
grain/ft detonating cord situated in an 8 foot long V 
shaped trough made from 5X5 inch angle steel 
mounted 7 inches above the floor of the gallery. The 
detonating cord was initiated 0.5 second prior to initia 
tion of the explosive charge. This method of dust dis 
persal distributes the coal dust uniformly in the gallery 
without igniting it. 
Ten of the sheathed rock-breaker charges were fired 

in the flammable methane-coal dust-air atmosphere 
with no ignition. For comparison, a bare 1.5 lb charge 
was similarly tested, resulting in a violent ignition 
which could be easily distinguished from the nonigni 
tions. 

3. Funes Tests 
Testing was conducted to determine whether the 

fired sheathed rock-breaker charges produced signifi 
cant volumes of toxic fumes. The tests were conducted 
in a toxic fumes chamber comprising a steel tank 7 feet 
in diameter and 37 feet long, with 0.75 inch thick walls. 
The chamber can be completely sealed so that the fumes 
produced by the detonation of an explosive charge 
remain contained within it and can be analyzed using 
standard techniques. 
Three sheathed rock-breaker charges were tested in 

the toxic fumes chamber. For two of the shots the gase 
ous detonation products were analyzed for carbon mon 
oxide and the oxides of nitrogen. The third shot was 
conducted to determine whether any toxic phosgene 
gas was produced. A Drager pump and phosgene detec 
tor tube were used for this test. The charges produced 
an average of 0.18 cubic feet of poisonous gases (CO, 
NO, and NO2) per pound of explosive. This is well 
below the limit of 2.5 cubic feet per pound approval 
criterion specified in 30 C.F.R. 15.12. The search for 
phosgene gas proved negative. The concentration of 
phosgene was thus below the detectable limit of one 
part per billion. 

4. Rock-breaking Tests 
A series of tests was conducted to determine how 

well the prototype sheathed charge would break boul 
ders. For these tests, limestone boulders were selec 
tively chosen from among many scattered across the 
grounds of an abandoned limestone quarry. To begin 
the tests, two boulders were chosen that were approxi 
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mately the same size as the concrete blocks broken in 
the incendivity tests. 

Test 1: The boulder used in the first test was 54 inches 
wide, 32 inches high, and 18 inches thick, with an esti 
mated weight of 2,700 lbs. It was placed on edge with 
the charge firmly taped against the side. In all of the 
tests the charge was positioned on a fairly smooth and 
flat surface of the boulder, perpendicular to the shortest 
dimension. An instantaneous detonator was used to fire 
the charge. The charge performed very well, breaking 
the boulder into pieces that could be conveniently han 
dled. In addition, the firing of the charge did not pro 
duce any detectable flyrock. 

Test 2: The boulder chosen for the second test was 
similar in shape to that used in the first test but was a 
little smaller (48x22X19 inches, 1,900 lbs.) and was 
placed flat rather than on edge. 

Since the charger was placed atop the boulder, no 
tape was necessary to hold it in place. The charge again 
broke up the boulder well. One large piece remained, 
but it had so many cracks in it that one below with a 
sledge hammer would have shattered it. 

Test 3: Because the nonincendive charge had per 
formed so well in Tests 1 and 2, it was next tested on a 
much larger boulder (60x80x48 inches, 20,000 lbs.) 
The charge was not able to shatter the boulder. How 
ever, the charge did produce many cracks in the boul 
der and widened the cracks that were present initially. 
It appeared that firing another charge against the boul 
der would have shattered it. 

Test 4: Test 4 was conducted to determine whether 
two of the nonincendive charges fired simultaneously 
could satisfactorily break a very large boulder similar to 
that in Test 3. The boulder chosen was 91 inches long, 
74 inches wide, and 44 inches thick with an estimated 
weight of 25,000 pounds. The two charges, placed sev 
eral feet apart on two flat faces, were fired simulta 
neously. The boulder was broken into several large 
pieces and many smaller pieces. The larger pieces were 
too large for convenient manual handling, but inspec 
tion revealed that they were cracked to such an extent 
that it would have been a simple matter to break them 
with a sledge hammer. 
As noted for the incendivity tests, no significant fly 

ing debris was observed in any of the four tests. 
5. In-Mine Tests 
Following verification of the sheathed rock-breaker 

charge's safety and effectiveness, field trials were con 
ducted in an underground bituminous coal mine in 
southeastern Ohio. The situations for testing of the 
charge were selected by mine personnel as typical of 
those they found to be the most hazardous or difficult to 
deal with. 
The first series of tests involved a pile of stone slabs 

on the floor and a loose roof slab which were the result 
of a roof fall. 

In the first test, one charge was placed on a stone slab 
measuring approximately 54 inches long, 32 inches 
wide, and 18 inches thick. The charge broke the stone 
slab quite effectively. All of the resulting fragments 
could easily be moved by one person. For this and later 
tests, no significant flyrock was observed. 

For the next test, three charges were used to break 
three stone slabs (each measuring approximately 
5X4X2 ft.) located at the site of the roof fall. In this 
multiple shot as well as subsequent ones, the sheathed 
rock-breaker charges were fired simultaneously with 
instantaneous 
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8 
No. 6 detonators. 
At the location of the first tests, a large stone slab 

measuring approximately 10 feet long, 3 feet wide and 1 
foot thick was hanging precariously from the roof. 
Normally, two charges should have been used to bring 
down a roof slab of this size, but this was not possible 
because one end of the slab extended into an area of bad 
roof. Therefore, one charge was placed at one end in 
the crevice between the roof and the hanging slab. The 
charge brought down half of the roof slab quite effec 
tively. The next step would thus be to clear away the 
rubble, install roof bolts, and use another charge to 
bring down the rest of the loose roof slab. 
The next test was conducted in another area of the 

mine. Here, the problem was similar to that previously 
encountered. Large slabs of stone had fallen from the 
roof and rib. In this case, the stone had remained rela 
tively intact consisting of two large slabs measuring 
15X3X3 ft and 20X4X2 ft. Both slabs were broken 
with multiple charge shots; three sheathed rock-breaker 
charges propped against the side of the 15 foot slab and 
five sheathed rock-breaker charges placed atop the 20 
foot slab. 
One of the hazards encountered in an underground 

coal mine is the hanging brow. In such a configuration, 
one of the sheathed charges was wedged into a crevice 
between the rib and the hanging stone. The charge 
effectively broke the stone, eliminating the hazardous 
condition. 
As a result of the foregoing experiments, other appli 

cations for the sheathed charge are possible. One such 
application is the removal of a crib. This is normally a 
hazardous and difficult operation, but two charges fired 
within one such crib removed it safely and easily. An 
other suggested use, which was not tested, is the re 
moval of mud and water from a sump. There are un 
doubtedly more novel applications of the sheathed 
charge. 

Testing of the sheathed rock-breaker suggests that it 
is both safe and effective. The charge will not ignite a 
flammable methane-air or dusty atmosphere and is capa 
ble of breaking boulders weighing up to two tons into 
pieces which can be handled by one person. For boul 
ders weighing up to ten tons, several of the charges 
fired simultaneously would be effective. The charges 
were also found to be safe relative to flyrock. 
There has thus been described, in accordance with 

the invention, a non-incendive charge enclosed in a 
pliable yet strong housing. 
The foregoing description of the preferred embodi 

ment of the invention has been presented for purposes 
of illustration and description, and is not intended to be 
exhaustive or to limit the invention to the precise form 
disclosed. Obvious modifications or variations are possi 
ble in light of the above teachings. For example, differ 
ent size charges may be provided in different size hous 
ing for application to different boulders or other targets. 
Similarly, other proportions of salt and water may be 
used as a flame quenching agent, as may water, a gelled 
saltwater solution, or any powdered agent. Further, 
other rubberlike materials may be better suited to mass 
production methods than the latex rubber reinforced 
with cheesecloth, as hereinabove described. The inner 
housing may be formed of cardboard or other materials 
rather than the polystyrene material described. It is 
further possible that the flame quenching agent may be 
omitted from the surface of the explosive contacting the 
boulder. Additionally, the inner housing may be differ 



4,537,133 
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at its midsection by forming two substantially identical 
Shortened cylindrical portions, each portion having a 
flange for mating with the other and for spacing the 
resultant inner housing from the outer housing. Alterna 
tively, two semicylindrical portions may be formed, 
each including a flange for nating with the other. 
The described embodiment was chosen to provide 

the best illustration of the principles of the invention 
and a practical application thereof, thereby to enable 
one of ordinary skill in theart to utilize the invention in 
various other embodiments and with various modifica 
tions as are suited to the particular use contemplated. It 
is intended that the scope of the invention be defined by 
the claims appended hereto. 

I claim: 
1. A non-incendive explosives charge comprising: 
explosive means sheathed in a layer of flame quench 

ing material surrounding said explosive means; and 
squat housing means formed of a rubbery material 

enclosing said explosive means and said flame 
quenching material, said housing means having a 
pair of substantially planar surfaces separated by a 
transverse peripheral surface having a height 
smaller than the smallest dimension of said planar 
surfaces. , 

2. Non-incendive explosive charge as recited in claim 
1 wherein said rubbery material comprises reinforced 
latex rubber. 

3. Non-incendive explosive charge as recited in claim 
2 wherein said latex rubber is reinforced by cheesecloth. 

4. A non-incendive explosives charge comprising: 
explosive means sheathed in a layer of flame quench 

ing material surrounding said explosive means; 
squat housing means enclosing said explosive means 
and said flame quenching material, said housing 
means having a pair of substantially planar surfaces 
separated by a transverse peripheral surface having 
a height smaller than the smallest dimension of said 
planar surfaces; and 

detonator well means in said housing means. 
5. Non-incendive explosive charge as recited in claim 

4 wherein said detonator well means comprises tube 
means on an inner surface of said housing means. 

6. Non-incendive explosive charge as recited in claim 
5 wherein said detonator well means comprises first 
tube means on an inner surface of one of said planar 
surfaces. 

7. Non-incendive explosive charge as recited in claim 
6 wherein said detonator well means further comprises 
second tube means on an inner surface of said transverse 
peripheral surface. 

8. Non-incendive explosive charge as recited in claim 
7 wherein said housing means includes a latex rubber 
layer external to said first and second tube means for 
providing a watertight seal for said explosive means. 

9. Non-incendive explosive charge as recited in claim 
1 wherein said housing means is formed of a flexible 
material and includes an inner housing surrounding said 
explosive means, 

said flame quenching material surrounding said inner 
housing, 

said pair of planar surfaces and said peripheral sur 
faces surrounding said flame quenching material. 

10. Non-incendive explosive charge as recited in 
claim 9 further comprising detonator well means for 
housing a detonator and extending from at least one of 
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10 
said pair of planar surfaces and said peripheral surface 
toward said inner housing, 

said detonator well means enclosed by a puncturable 
layer of said flexible material. 

11. Non-incendive explosive charge as recited in 
claim 9 wherein said inner housing further comprises a 
spacing flange for spacing said inner housing inwardly 
from said outer housing thereby to permit a predeter 
mined quantity of said flame quenching material to be 
inserted therebetween. 

12. Housing means for an explosive comprising: 
inner housing means enclosing said explosive; outer 

housing means surrounding said inner housing 
means and spaced apart therefrom to provide for 
storage of flame quenching means therebetween, 
said outer housing being formed of a pliable rein 
forced latex material and being short substantially 
flat shaped including a pair of substantially planar 
surfaces having substantially identical areas and 
separated by a peripheral transverse surface pro 
viding a height dimension to said outer housing 
means which is substantially smaller than the 
square root of the area of said planar surfaces. 

13. Housing means as recited in claim 12 wherein said 
inner housing means is formed of a polystyrene mate 
rial, and further comprising detonator well means ex 
tending from said outer housing means. 

14. Housing means for an explosive comprising: 
inner housing means enclosing said explosive; outer 

housing means surrounding said inner housing 
means and spaced apart therefrom to provide for 
storage of flame quenching means therebetween, 
said outer housing being formed of a pliable rein 
forced latex material and being short substantially 
flat shaped including a pair of substantially planar 
surfaces having substantially identical areas and 
separated by a peripheral transverse surface pro 
viding a height dimension to said outer housing 
means which is substantially smaller than the 
square root of the area of said planar surfaces. 

15. A method for making a reinforced latex housing 
to surround an explosive charge and a detonator com 
prising the steps of: 

(a) forming a first section of said housing, 
said forming step including the steps of 

painting a plurality of layers of latex onto an inner 
surface of a mold; 

forming a detonator well internally of the housing 
by placing a tubing section partially in the latex 
when wet; 

drying the latex; and 
peeling the latex from the mold surface; 

(b) forming a second section of said housing; 
said second forming step including the steps of 
painting a plurality of layers of latex onto an inner 

surface of a mold; 
drying the latex; and 
peeling the latex from the mold surface; 
(c) enclosing said explosive charge within said hous 

ling; 
(d) surrounding said explosive charge with a flame 

quenching material; and 
(e) sealing said first and second sections. 
16. A method as recited in claim 15 further compris 

ing the step of waterproofing said housing by spraying 
plastic film on inner and outer surfaces thereof. 

17. Housing means as recited in claim 14 wherein said 
inner housing means is formed of a rigid material for 
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providing a short cylindrical shape to the outer housing 
eaS. 

18. Housing means as recited in claim 14 wherein said 
inner housing means comprises first and second sec 
tions, 

said first section formed as a planar disk, 
said second section formed as a short cylindrical 

Structure. 
19. Housing means as recited in claim 18 wherein: 
said spacer means comprises a flange formed by pe 

ripheral areas of said first and second sections of 
said inner housing means. 

20. Housing means as recited in claim 14 wherein said 
outer housing means comprises first and second sepa 
rate, substantially identically shaped, sections of a rein 
forced latex material. 
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12 
21. Housing means as recited in claim 20 wherein said 

first and second sections each includes therein a rein 
forcing cheesecloth layer. 

22. Non-incendive explosive charges recited in claim 
8 wherein said layer of latex rubber external to the tube 
means is sufficiently thin to be penetrable for insertion 
of a detonator charge in said tube means. 

23. A method as recited in claim 15, at least one of 
said first and second forming steps including the step of 
reinforcing said first or second section of said housing 
by including a reinforcing layer therein. 

24. The method recited in claim 23 wherein said rein 
forcing step comprises the step of including a layer of 
cheesecloth intermediate said plurality of layers of latex 
painted onto the inner surface of the mold. 
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