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[57] ABSTRACT 

A stemming plug constructed from a durable, resilient 
material and comprising a circumferential wall defining an 
inner cavity, an end wall at the first end and an open second 
end. In the preferred embodiment, the circumferential wall 
is fluted so that it can easily compress and seat in a borehole 
while maintaining a snug friction fit. The plug is inserted in 
the borehole over the explosive charge. Stemming material, 
preferably rock, is placed on top of the plug. The stemming 
material covers the top and slides down around the circum
ferential wall and is lodged between the circumferential wall 
and the borehole. Upon explosion, the blast energy is forced 
into the inner cavity causing the circumferential wall to 
expand outwardly and thereby engaging the stemming mate
rial and the borehole wall to secure the plug in place. The 
stemming material can also be placed inside the plug, with 
blast energy inverting the plug end wall to wedge stemming 
material within the borehole. 

7 Claims, 5 Drawing Sheets 
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BLASTING STEMMING PLUG 

BACKGROUND OF THE INVENTION 

The present invention relates generally to explosive 
device and, in particular, to a stemming plug to be used in 
a borehole. 5 

Stemming materials and plugs for use in boreholes or 
blast holes are known to the art. Stemming is the process in 
which material is placed into a bored blast hole on top of the 
explosive charge to contain or confine the explosive energy. 
Stemming the borehole keeps the blast energy from escaping 10 
out of the hole and concentrates the explosive energy within 
the blast hole. For example, if the user is blasting in rock, 
stemming improves fragmentation of the solid rock around 
the blast and increases the production of crushed rock. 
Further, stemming material can prevent contamination of the 
charge in the blast hole and also reduces the amount of 15 

ejected material. 
Traditionally, blasters have used the indigenous material 

2 
It is another object of the present invention to provide a 

stemming plug that can be used in air decking applications 
and hold an appropriate amount of stemming material with
out slipping. 

It is another object of the present invention to provide a 
stemming plug that will not collapse in a reduced borehole 
diameter resulting from a worn drill or irregular hole sur
face. 

It is still another object of the present invention to provide 
a stemming plug that cooperates with stemming material 
placed on top and around the plug to lodge the plug into 
place under an explosive force. 

Still another object of the present invention is to provide 
such a stemming plug that is easy to install and is self
aligning and self-centering without the use of an alignment 
tool. 

Another object of the present invention is to provide such 
a stemming plug that is constructed from a durable, resilient 
material. 

Yet another object of the present invention is to provide 
such a stemming plug that prevents the infiltration of mois
ture and foreign objects into the borehole. 

to stem the borehole. For example, in rock quarries or other 
accessible locations, crushed rock is the preferred stemming 
material. Coal mines use drill cuttings as stemming since 20 

crushed rock is not available. However, in wet conditions, 
drill cuttings are unsatisfactory because they offer little 
confinement of the blast, blowing out of the borehole in a 
stream of mud. 

Mechanical stemming plugs also are used to confine the 
blast in the borehole. Tamping of boreholes to contain a 
explosive charge was taught almost 150 years ago in the 
"Rudimentary Treatise on the Blasting and Quarrying of 
Stone" by Maj.-Gen. Sir John Burgoyne, London, 1849. 
Gen. Burgoyne taught the use of iron tamping plugs in the 30 

shape of a barrel, a cone and a cone with wedges. Generally, 
then as now, the stemming plug is placed above the charge 

Another object of the present invention is to provide such 
25 a stemming plug that allows for a reduction in explosive 

powder by holding the charge and the stemming material in 
a desired area of a rock formation. 

to enhance and hold the stemming material such as crushed 
rock. Mechanical stemming using a conical stem is shown in 
U.S. Pat. No. 4,754,705, to Worsey. When use correctly, 35 

stemming plugs can reduce flyrock, improve fragmentation, 
reduce airblast, expand borehole patterns and increase 
crushing. Such improvements allow the use of less explosive 
powder per ton of finished product. 

In accordance with the invention, generally stated, a 
stemming plug is provided constructed from a durable, 
resilient material comprising a circumferential wall defining 
an inner cavity, a top wall at the first end and an open second 
end. In the preferred embodiment, the circumferential wall 
is fluted so that it can easily compress and seat in a borehole 
while maintaining a snug friction fit. The plug is inserted in 
the borehole over the explosive charge. Stemming material, 
preferably rock, is placed on top of the plug. The stemming 
material covers the top and slides down around the circum
ferential wall and is lodged between the circumferential wall 
and the borehole. Upon explosion, the blast energy forces 
stemming material into the cavity causing the circumferen
tial wall to expand outwardly and thereby engaging the 
stemming material and the borehole wall to secure the plug 
in place. As the blast proceeds, the flexibility of the cap 
allows the center to move upward locking the stemming 

The prior art stemming plugs, from Burgoyne to Worsey 
have similar failings. The substantially rigid, formed plugs 40 

normally do not fit snugly in the borehole and frequently 
require the use of alignment tools that do not always 
properly aligned the plug in the borehole. Air decking 
applications are not feasible with these rigid stemming plugs 
due to variations in borehole sizes. 

Borehole size variations are also possible with gradual 
wearing of the drill. It is common for hole sizes to be 
undersized as much as Y4 inch in diameter. Some stemming 
plugs function well in a smooth and consistent drill hole 
diameter, but collapse as the outer circumference of the plug 50 

proves too large for the reduced hole circumference. A 
stemming plug is needed to eliminate concern over borehole 
diameter variations and any irregular borehole surface, such 

45 material against the outside walls thereby confining the 
explosive charge in the desired area of the borehole and 
preventing ejection of the plug and stemming material as 
well as preventing airblast. 

as a protruding rock that can obstruct the rigid stemming 
plugs during insertion or which may collapse other, more 55 

flexible designs. 
It would, therefore, be advantageous to have a stemming 

plug that is easily seated in the borehole, that does not 
require the use of an alignment tool, that can conform to 
varied circumferences and shapes of the borehole, can 60 

minimize contamination of the borehole and function in air 
decking and pre-split applications. 

SUMMARY OF THE INVENTION 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevation view of a stemming plug of the 
present invention; 

FIG. 2 is a top plan view thereof; 
FIG. 3 is a bottom plan view thereof; 
FIG. 4 is a side elevation view of another embodiment of 

the stemming plug of the present invention; 
FIG. 5 is a top plan view thereof; 
FIG. 6 is a bottom plan view thereof; 
FIG. 7 is a side elevation view of another embodiment of 

the stemming plug of the present invention; 
FIG. 8 is a top plan view thereof; 
FIG. 9 is a bottom plan view thereof; 

It is, therefore, among the principal objects of the present 
invention to provide a stemming plug that can seat in the 
borehole and maintain an adequate seal under various appli
cations. 

FIG. 10 is a cross-sectional view thereof take along line 
65 10---10 of FIG. 8; 

FIG. 11 is a side elevation view of another embodiment of 
the stemming plug of the present invention; 



3 
FIG. 12 is a bottom plan view thereof; 
FIG. 13 is a top plan view thereof. 
FIG. 14 is a prior art funnel-shaped view, and 
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nipple to the upper section walls. Lower section 76 includes 
an inward taper as at 86 and a plurality of flutes 88 to 
facilitate introduction into a borehole. 

FIG. 15 is another embodiment of the stemming plug of 
the invention. 5 

The respective embodiments of the present invention 
generally are used in the same manner. A borehole is drilled 
in the rock, for example, to a depth required to set an 
explosive charge. The explosive charge is placed at the 
desired depth in the hole. Stemming material can be used in 
an air decking arrangement, without the stemming material 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A stemming plug of the present invention is indicated 
generally by reference numeral 20 in FIGS. 1-3. Plug 20 has 
a substantially cylindrical body 21 having bottom wall 22 
and an integral circumferential side wall 24 which defines an 
inner cavity 26. Bottom wall 22 has a raised nipple at its 
center and slopes gently upward at an angle from nipple 28 
to the juncture with circumferential wall 24. This embodi
ment does not require stemming material between it and the 
blast charge. It will be appreciated that plug 20 is con
structed from a resilient, flexible material such as PVC 
urethane, rubber or similar material, preferably molded as 
one piece. 

Another embodiment of the stemming plug of the present 
invention is indicated generally by reference numeral 30 in 
FIGS. 4-6. Plug 30 also has a substantially cylindrical body 
31 and includes a bottom wall 32 and an integral circum
ferential sidewall 34. As best seen in FIGS. 5 and 6, 
circumferential wall 34 includes a plurality of evenly spaced 
apart flutes 36. Obviously, these flutes 36 need not neces
sarily be evenly spaced apart, as explained herein and shown 
in the drawings, since the plug will function just as effec
tively if these flutes are spaced apart at different dimensions, 
or at uneven spacings. It will be appreciated that flutes 36 
allow wall 34 to be slightly compressed for introduction into 
a borehole with wide diameter tolerances without collaps
ing. This embodiment does not require stemming material 
between it and the blast charge. After the plug is inserted into 
the borehole stemming material is poured into the borehole, 
filling the cavity in the plug. Sidewall 34 defines an inner 
cavity 38. Bottom wall 32 has a centrally placed nipple 40 
and tapers gently upward to the juncture of the bottom wall 
and the circumferential wall 34. Plug 30 is constructed from 
a flexible, resilient material such as PVC, urethane or rubber, 
preferably molded in one piece. 

Another alternative embodiment of the stemming plug of 
the present invention is indicated generally by reference 
numeral 50 in FIGS. 7-10. Plug 50 has a substantially 
cylindrical body 51 having a bottom wall 52 and a depend
ing circumferential wall 53 defining an inner cavity 54. Plug 
50 has an integral inner depending tube 56 having bottom 58 
which opens into top wall 51 and a lower or closed end 60. 
Closed end 60 includes a nipple 62. Circumferential 52 
includes a plurality of flutes 64 which allow the wall to be 
compressed when the plug is seated in a borehole and also 
allows a small amount of stemming material, such as 
crushed rock, to seat within the flutes between the borehole 
wall and the plug. Plug 50 preferably is constructed from a 
resilient, flexible material as previously described. 

10 on the charge, as will be explained below. The plug is 
inserted with a wooden stick or other elongated, non
sparking tool with the open end (FIG. 12) inserted into the 
borehole first. Because the plug of the present invention is 
made from a flexible, resilient material, the plug easily can 

15 be positioned in the borehole by ramming in with the tool. 
Referring particularly to plug 30 (FIGS. 4--6) and plug 50 
(FIGS. 7-10) the flutes allow the plug to be slightly 
deformed to conform to the diameter of the hole. Stemming 
material, such as crushed rock is placed on top of the plug. 

20 Since the top wall of the plug is angled, the stemming 
material is directed around the peripheral edge of the top 
wall of the plug, assuring good coverage. Generally, about 
1 foot of stemming material is placed on the plug for each 
inch of diameter of the borehole. For example, if the 

25 borehole has a 3 inch diameter, 3 feet of crushed rock is 
placed on top of the plug. With regard to plugs 30 and 50, 
some stemming material will slide into the flutes and be 
lodged between the plug and the wall of the borehole but 
generally does not slide beyond the plug. Since the plug is 

30 lodged in the borehole, it does not slip and the stemming 
material does not force the plug of the present invention 
down into the borehole. 

Referring now to plugs 20 and 30, when the explosive 
charge is set off, the upward force of the blast will cause the 

35 closed ends 22 and 32 respectively to be inverted, wedging 
stemming material within the plug and forcing against 
borehole wall. Within plug 30, since there can be stemming 
material lodged in the flutes, greater wedging is possible to 
resist the upward force of the blast. and forced against the 

40 stemming material to additionally lodge the plug in place. 

Referring now to plug 50 (FIGS. 7-10), bottom wall 52 is 
inserted first into the borehole with the stemming material 
filling area 54. When the blast force enters opening 58 the 

45 inner tube 60 is forced outwardly wedging the rock within 
opening 58 against the outer wall 53 and the borehole wall. 

Referring now to plug 70 (FIGS. 11-13), the plug is 
placed in the borehole and covered with stemming material. 
The stemming material surrounds upper section 74 and rests 

50 on shoulder 78, thereby lodging the upper end of the plug in 
the stemming material. Some stemming material can be 
caught in the flutes 88. When the charge is set, the upward 
force of the blasts spreads lower section 76 and urges it 
against the borehole wall while, simultaneously, the upper 

55 section 74 is driven into the stemming material, thereby 
securing plug 70 in place. Furthermore, the slightly tapered 
top wall of the plug is urged upward and forced against the 
stemming material to additionally lodge the plug in place. FIGS. 11-13 illustrate another preferred embodiment of 

the stemming plug of the present invention, indicated gen
erally by reference numeral 70. Plug 70 has a hollow 60 

elongated body 72 with a substantially rectangular upper 
section 74 and a substantially cylindrical lower section 76 
with a shoulder 78 at the juncture of the upper and lower 
sections. The lower section has a greater cross-sectional area 
than the upper section. The body 72 defines an inner cavity 65 

80. Upper section 74 has a top wall 82 with a centrally 
position nipple 84. Top wall 82 slopes downward from the 

The use of plug 70 in an air decking application is 
illustrated in FIG. 15. For purposes of comparison FIG. 14 
illustrates the use of a prior art, funnel-shaped stemming 
plug 100. As can be seen in FIG. 14, an explosive charge E 
is placed in borehole H. Stemming material S, preferably 
crushed rock, is placed on the charge E. The plug 100 is 
placed on top of the stemming material. Additional stem
ming materials placed on plug 100. This arrangement is 
unsatisfactory for air decking. Also, as the funnel-shaped 
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stemming plug 100 is slightly undersized relative to the hole, 
it can tip or be placed at an angle reducing its effectiveness 
in wedging into stemming material. 

As shown in FIG. 15, illustrating a method of the present 
invention, an explosive charge E is placed in borehole H. An 5 

air space or air decking A is left above charge E. Plug 70 is 
inserted into borehole H. Stemming material S is placed on 
plug 70, generally 1 foot for each inch of diameter of 
borehole H. As can be appreciated from FIG. 15, stemming 
material surrounds upper section 74 but is prevented from 10 

falling deeper into the hole because of the greater diameter 
of lower section 76, i.e., the stemming material S rests on 
shoulder 78. Due to the expansive nature of plug 70, it can 
be appropriately positioned in the borehole and support the 
stemming material to create air decking A. As stated above, 15 

the plug of the present invention will not slip and will 
maintain the air decking A. The presence of air decking A 
allows for a concentrated blast in that area for more effective 
blasting. Although the air decking application is illustrated 
with plug 70, it will be understood that each of the embodi- 20 

ments of the plug of the present invention can be used in air 
decking applications. 

As can be appreciated by those skilled in the art, various 
changes and modifications may be made in the stemming 
plug of the present invention without departing from the 25 

scope of the appended claims. Therefore, the foregoing 
description and accompanying drawings are intended to be 
illustrative only and should not be construed in a limiting 
sense. 

We claim: 
1. An integral one piece stemming plug for introduction 

into a blasting borehole comprising: 

30 

a substantially cylindrical body having a first end and a 
second end, said cylindrical body including a circum- 35 

ferential wall defining an inner cavity; 

said cylindrical body having a diameter greater than the 
diameter of any borehole into which it locates; 

a wall across said first end; 

said cylindrical body and wall being impervious and 40 

forming a seal in the borehole when a charge is 
exploded; 

6 
said circumferential wall being formed of a resilient, 

flexible material so that when an explosive charge is set 
below said plug, the explosive force entering said inner 
cavity causes the circumferential wall to expand against 
the borehole thereby securing the plug within the 
borehole. 

2. The plug of claim 1 wherein said circumferential wall 
has a plurality of flutes formed therein. 

3. The plug of claim 1 wherein the resilient, flexible 
material is selected from the group containing PVC, rubber 
and urethane. 

4. The plug of claim 1 and further comprising a tube 
extending from said wall across said first and into said inner 
cavity. 

5. An integral one piece stemming plug for introduction 
into a blasting borehole comprising: 

an elongated hollow body, said body having a substan
tially rectangular first section and an integral substan
tially cylindrical second section, said elongated body 
defining an inner cavity within said first and second 
sections, the cylindrical second section having a greater 
cross-sectional area than the rectangular first section, 
an integral wall formed across said substantially rect
angular first section, said cylindrical second section 
having a diameter greater than the diameter of the 
borehole into which the plug locates, said substantially 
cylindrical second section and its first end wall, in 
combination with the substantially rectangular first 
section being impervious and forming a seal in the 
borehole when a charge is exploded, said cylindrical 
second section being formed of a resilient, flexible 
material so that when an explosive charge is set below 
said plug, the explosive force entering said inner cavity 
causes the circumferential wall to expand against the 
borehole thereby securing the plug within the borehole. 

6. The stemming plug of claim 5 wherein said cylindrical 
second section has a plurality of flutes formed therein. 

7. The stemming plug of claim 5 wherein said elongated 
hollow body is molded from a flexible, resilient material that 
allows the plug to conform to a borehole. 

* * * * * 


