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[57] ABSTRACT 
A blasting shot hole stemming bag to be filled with a 
non-compressible ?uid and having a self-closing valve. 
The valve is formed of overlying strips of vinyl heat 
sealed along predetermined lines to provide a nar 

rowed valve passage. The bag is fabricated of different 
thickness or different degrees of ?exibility of the plas 
tic vinyl or similar material and has heat seal lines 
forming the permanently closed end as well as the nar 
rowed ?ller valve between the bag side walls, and ad 
ditional heat seal lines restricting the bag top to a 
small mouth leading to the valve, the valve and valve 
passage being located within the bag and spaced sub 
stantially from the bag mouth to prevent objects from 
contacting the valve and accidentally opening it. By 
fabricating the bags so that opposite sides are of the 
material having the different degrees of ?exibility, 
when ?lled with the ?uid the more ?exible bag side is 
pulled to a greater degree both longitudinally and lat~ 
erally being evidenced by a pronounced direction of 
the side and end seams, with the attendant advantage 
that the bag material at the valve end of the bag is 
pulled downwardly in a very positive manner to pro 
vide a protective shield for the valve to preclude inad~ 
vertant opening of the valve during tamping into the 
shot hole. The bag material is further possessed of a 
stretchable characteristic enabling the bags to be elon 
gated to reduce their cross-sectional dimension to fa 
cilitate their being placed into irregular size shot holes 
which may result from use of worn drill bits. Multiple 
bags, each with its valve, may ‘be simultaneously 
formed by overlying suitable plastic strips and sheets, 
and forming heat seals along predetermined lines. In 
dividual bags may be torn from the composite sheet by 
tearing along certain heat seal lines. 

10 Claims, 9 Drawing Figures 
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STEMMING BAG 

BACKGROUND OF THE INVENTION 

This invention relates to improvements in devices for 
stemming, or closing, the open ends of blast, or shot, 
holes in mining operations, and particularly to water 
in?atable bags for this purpose, and is a continuation 
in-part of my co-pending application, Ser. No. 81,776 
now abandoned. 

It is common practice in mining operations to under 
cut a section of the exposed face of coal, or other mate 
rial being mined, and to drill a series of holes above the 
undercut to receive explosives to break loose the coal 
from the vein for transport from the mine. These holes, 
called shot holes, are closed by plugs, tamped wadding 
or other materials, and in other ways, to prevent the ex 
plosive from blowing out of the holes when ?red, and 
to cause the explosive force to be exerted against the 
ore to be dislodged. Back-?ring through the hole is ex 
tremely dangerous to workmen, and even with conven 
tional forms of stemming there is considerable danger, 
both from ?ying debris and from dust. The dust is detri 
mental to health and also slows mining operations. Dust 
and smoke are considered two prime contributors to 
respiratory impairments such as Silicosis and occupa 
tional Pneumoconiosis (Black Lung). 

It has been suggested that elongated bags ?lled with 
a ?uid, such as water, and tamped into shot holes, will 
compress longitudinally while expanding perimetrically 
under explosive force and seal shot holes, and the 
bursting bag will release the ?uid to saturate the dust 
of the explosion and prevent its escape into the mine. 
Water ?lled bags reduce the violence of the explosion 
and the dust is held to a minimum. The bursting of the 
water-?lled bag will extinguish the ?re and eliminate 
the ignition of any in?ammable gas in the shot hole. 
The bags are usually equipped with a self-closing valve, 
so that when ?lled they will hold the ?uid. The valve, 
however, is in the end of the bag, and often is exposed 
across the full end whereby it can be accidentally 
opened by a tamping rod in the normal bag seating 
operation. If this occurs, ?uid escapes and a dangerous 
situation arises, for the bag will no longer function as 
a sealing member, but will blow out when the shot is 
fired. This condition is present because the ?uid pres 
sure within the bag tends to force the ?exible valve ele 
ment back toward the bag end where it can become 
fully exposed. 

SUMMARY OF THE INVENTION 

The general object of the present invention is to pro 
vide an improved stemming bag for shot holes having 
improved characteristics whereby the valve end will 
not be subject to inadvertent release of the bag ?uid 
during use. 
A more speci?c object of the invention is to provide 

a stemming bag having a self-closing valve, with means 
to prevent the valve from becoming exposed at the bag 
end, even when the bag is in?ated. 
Another object is the provision of .a bag of this type 

having the valve recessed below or within the bag end, 
and the valve end opening restricted transversely to 
limit the area of access to the valve. 
A further object is to provide a stemming bag which 

has a restricted access opening in one end leading to a 
self-closing valve, with the restricted access forming re 
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2 
inforcements in the valve end portion to stiffen the 
valve under pressure and assist in maintaining a seal. 

It is also an object of the invention to provide a stem 
ming bag with reinforcements at the valve end, so that 
any rupturing under explosive force will occur below 
the valve end to release the ?uid before the valve end. 
has moved from the stemming position, and to thereby 
direct the released water toward the explosion and 
breaking ore to dampen the dust. 

Still a further object is to provide an improved bag of 
the foregoing character which is fabricated of a ?exible 
plastic material whereby opposite sides thereof have 
different degrees of ?exibility so that when ?lled with 
the ?uid the more ?exible bag side is pulled to a greater 
degree both longitudinally and laterally so that the bag 
material particularly at the valve end of the bag is 
pulled downwardly in a very positive manner to provide 
a protective shield for the valve. 
Yet another object is to provide a bag of the afore 

mentioned type which is fabricated of a manually 
stretchable plastic-like material enabling the bags to be 
elongated if necessary to reduce their cross-sectional 
dimension to facilitate their being placed into irregular 
size shot holes which may result from use of worn or 
otherwise non-uniform size drill bits. 
Other objects of the invention will become apparent 

from the following description of one practical embodi 
ment thereof, when taken in conjunction with the. 
drawings which accompany, and form part of, this 
speci?cation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a plurality of stemming 
bags integrally, but separably, joined in manufacture; 
FIG. 2 is a perspective view of a pair of overlying 

plastic sheets forming the valve elements of the bag 
structure; 

FIG. 3 is a side elevation of the completed bag, parts 
being broken away at the center to permit the bag to 
be shown on a larger scale; - 

FIG. 4 is a longitudinal section through the bag, 
taken on the line 4-4 of FIG. 3; 

FIG. 5 is a perspective view of a liquid in?ated bag, 
an in?ating or ?lling tube being shown in place in the 
mouth of the bag; 
FIG. 6 is a perspective view of the tube of FIG. 5, 

fully in?ated and with the tube withdrawn and the valve 
closed; . 

FIG. 7 is a longitudinal section through the liquid in 
?ated bag, taken substantially on the line 7--7 of FIG. 
6, with the central portion of the bag being broken 
away; 
FIG. 8 is a transverse cross-sectional view through 

the in?ated bag at the valve area, as viewed on the line 
8-8 of FIG. 6; and 
FIG. 9 is a side elevational view of the improved 

stemming bag shown in position in a shot hole. 

DESCRIPTION OF A PREFERRED EMBODIMENT 

Referring to the drawings in detail, and ?rst to FIGS. 
1 and 2, a plurality of joined stemming bags and joined 
valve elements embodying the invention are shown. By 
making the bags in multiples in the form of a sheet from 
which individual bags can be removed, the manufactur~ 
ing process is greatly simpli?ed. 
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The materials used to form the bags consist of two, 
relatively narrow, valve-forming strips 1 and two, wide, 
bag wall-forming sheets 2. For purposes of illustration, 
valve-forming strips 1 and bag wall-forming sheets 2 
are shown of such dimensions as to provide only three, 
joined, valved stemming bags 3, but for practical pur 
poses, ten or more bags may be formed as a unit. The 
material for both the valve strips and the wall sheets 
can be of a vinyl or vinyl-like material which is capable 
of multi-layered joinder by means of heat seals, or 
seams. 

The valve-forming strips 1 will be positioned one 
above the other and sealed, by appropriate heat sealing 
means, along lines 4, which are U-shaped and provide 
valve passages 5 between the legs of adjacent U-seams. 
This joins the strips together and prevents ?ow of ?uid 
between the strips except through the passages 5 when 
assembled with the bag wall sheets 2. 
Joined strips 1, of a suitable length are then placed 

between the pair of wall-forming sheets 2, with the long 
edges la of the joined strips 1 remote from the heat 
seams and one edge 2a of the wall-forming sheets in co 
incidence. This will position the valve elements near 
one edge of the wall-forming sheets so that the valves 
will be located at but recessed within one end of the 
completed bags. 
The superposed elements 1 and 2 are heat sealed 

along lines 6 and 7 inwardly of, and parallel to, the top 
edge 8 and the bottom edge 9. Heat seal lines or seams 
10 are made longitudinally of sheets 2, parallel to each 
other and to the sides of the superposed elements, said 
seams being at equally spaced distances, equal to the 
desired bag width, between the side edges. Near the 
bag bottom, angular heat seams 11 extend from the 
longitudinal seams 10 to the bottom seam 7, with the 
seams ll diverging from opposite sides of each of the 
seams 10 toward the bottom seam. Similar angular 
seams 12 extend from each of the longitudinal seams 
10 toward the top seams 6, but these seams stop short 
of the top seams 6 and interjoin with spaced seams 13 
which are parallel to the longitudinal seams 10, to pro 
vide a restricted mouth area 14 leading into each valve 
passage. Of course, care is taken so that these mouth 
areas are not initially closed by the end seal, such as by 
interposing an interruptor piece or sheet, not shown, in 
each of the strategic mouth areas between said sheets 
1, before completing the sealing of the extended seam 
6 completely across each bag to otherwise join the 
valve elements 1 to each other and to the bag side 
walls. 
The above-described operations will provide a sheet, 

or strip, of completed and joined bags, and not only en 
ables a simpli?ed manufacturing procedure to be used, 
but the resultant product is much easier to handle than 
a plurality of individual bags. 

Also, storage is greatly facilitated through the use of 
?at, multi-bag sheets. 
The heat seal lines 10 de?ning the several bags are 

made so as to also form tear-lines to permit single bags 
to be removed from the sheets while maintaining good 
longitudinal seals of the bags. Thus, by tearing along 
the longitudinal seams 10, individual bags, each with its 
own valve, will be readily obtained as needed, A ta 
pered bottom end can be formed opposite the mouth 
end of the bag, if desired, by optionally tearing along 
the angular tear-seal lines 12 and the bottom seam 7. 
FIGS. 3-9 show the bag 3 as torn from the multi-bag 
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4 
sheet. While the excess material is very ?exible, on oc 
casion the excess material at the bottom may be re 
moved to provide a clean tapered end 15 to better facil 
itate unhampered insertion into a predrilled shot hole 
18 (FIG. 9). In FIG. 4, the mouth area 14 is shown 
spread open for access to the valve for ?lling. 
The resulting stemming bag 3 has side walls 16, 

which are parts of the original plastic sheets 2, joined 
along the side edges by the remaining portions of heat 
seams 10. An important feature of this improvement 
bag is the use of two different kinds or types of the ?ex 
ible vinyl or vinyl-like material for opposite sides of the 
bags. That is, the vinyl material is either of slightly dif 
ferent thicknesses, or if of the same thickness, they are 
of varying ?exibility so that one bag side is capable of 
being pulled or more arcuately formed during ?uid in 
?ation, primarily in the longitudinal direction. This as 
sures that the end marginal bag material is pulled 
downwardly over the ends of the bags to form protec 
tive shielding to be discussed in more detail hereinafter. 
The bag has a lower tapered end 15, closed by the bot 
tom seam 7 and angular seams 11. The top is closed 
at each side of the mouth area 14, so that the mouth is 
not over one-half the width of the bag. The mouth pas 
sage ?ares somewhat below the parallel seams 13 and 
between the angular seams 12 but only to the points 
wherein the seams 12 cross the U-shaped valve-forming 
seams 4, as seen in FIG. 3. From these points, the pas 
sage then converges along the curving portions of the 
U-seams forming the restricted valve passage 5. 
By reason of the mouth and valve construction, the 

valve passage 5 is purposely spaced inwardly some dis 
tance from the mouth area 14 and top end 8. At the 
same time, the mouth area is restricted widthwise of the 
bag to reduce the open area above, and leading into, 
the valve. Because of this, together with the result from 
the different degrees of ?exibility of the bag sides pull 
ing the bag ends 8 and 9 over as protective ?aps, the 
valve cannot move outwardly into the mouth area 
under internal pressure, and none of the valve structure 
will be exposed when the bag is ?lled. Therefore it will 
be virtually impossible to accidentally contact or open 
the valve and release the ?uid during normal opera 
tions of placing the bag in a shot hole and tamping it in 
place. The restricted mouth serves both as a second 
shield for the valve and an entrance to the valve which 
will allow insertion only of a tube of small enough di 
ameter to enter the valve, but only after the pulled-over 
protective end flap is straightened out. Larger diameter 
implements, such as a tamping rod, cannot reach or 
penetrate the valve in this improved bag. An approved 
standard tamping rod is of wooden construction, 1 and 
one-half inch in diameter and about 10 to 12 feet in 
length. 

In using the device, a tube, such as a tube 17 shown 
in FIG. 5, is inserted through the mouth 14 and into the 
valve passage 5, to spread the sides of the valve ele 
ments to assure free ?ow of ?uid into the bag. Suffi 
cient ?uid is put into the bag preferably under some 
pressure to inflate it to predetermined degree. The tube 
is then removed. As the tube moves out of the valve 
passage, the pressure of the ?uid within the bag, be 
tween the bag side walls and those portions of the 
valve-forming strips providing the sides of the valve 
passage, will press the passage walls into contact with 
one another to close the valve. No other sealing is nec 
essary. Although the fluid pressure between the bag 



3,806,025 
5 

walls and the valve strip tends to bulge the valve up 
wardly toward the mouth, the convergent passage be 
tween the seal lines 12 resist this movement. Thus, the 
valve remains well down below the bag mouth, unex 
posed to chance contact with objects which might acci 
dentally open the valve. At the same time, the re 
stricted mouth prevents objects from getting into the 
bag mouth. 
Moreover, when the bag is thusly ?lled, both of the 

ends have their marginal pieces between the seals 6,7 
and the respective adjacent ends 8 and 9, pulled down 
wardly as protective end ?aps due to the aforestated 
differences in degree of ?exibility of the bag sides. Ac 
cordingly when a bag is placed into a predrilled shot 
hole 18, see FIG. 9, and tamped into place by means of 
the usual tamping rod, it is apparent that there is no 
possibility of the tamping rod entering the bag mouth 
to contact, and accidentally open, the valve and release 
?uid. By retaining the lower end marginal ?ap on the 
?lled bag, it serves to reinforce that end of the bag and 
permits the bag to be inserted and tamped at either the 
top valve end or the opposite end. 
The bag material may have a wall thickness of ap 

proximately 0.006 inch and is made of a clear vinyl or 
like material to permit the miners to readily observe as 
well as feel the ?lling ?uid during in?ation of the bags. 
In order for the valve to work more efficiently, the 
sheets 1 making up the valve components are prefera 
bly of only about half the wall thickness, or approxi 
mately 0.003 inch, thereby giving them a greater de 
gree of ?exibility to more readily close responsive to 
the pressure of the surrounding ?uid. The materials 
used to comprise the bag sides and having the required 
characteristics set out hereinabove may be obtained 
from various manufacturers, but I have found that the 
Goodyear Company markets very acceptable types of 
both the soft and semi-soft or semi-hard vinyl-like 
products. More speci?cally, the Goodyear Company 
makes a very satisfactory 6 mil (0.006 inch) thick soft 
vinyl under the formulation identi?cation No. 
Gl6C301l9. A very satisfactory semi-hard/semi-soft 

W vpolyvinylchloride material No. 804 is manufactured by 
the Hooker ‘Chemical Company ofwHicksville, New 
York, and which is preferably also of the 6 mil thick 
ness. 

While one practical embodiment of the invention has 
been disclosed hereinabove, it will be understood that 
the particular details of construction shown and de 
scribed are merely by way of illustration, and the inven 
tion may take other forms within the scope of the ap 
pended claims. 

I claim: _ 

l. A shot hole stemming bag adapted to be ?lled with 
a non-compressible liquid during stemming use, said 
bag comprising in combination, a pair of elongated 
?exible side panels in overlying position joined along 
their long side edges by heat seal seams and across their 
bottoms by a heat seal seam, a pair of ?exible valve 
strips in overlying relation between the side panels 
?ush with the top of the side panels and joined in the 
side panel side seams, heat seal seams joining the valve 
strips along horizontally spaced lines extending verti 
cally upward from the bottom edges of the valve strips 
and de?ning a valve passage between them, heat seal 
seams inwardly of the side panel side seams extending 
downwardly from the side panel tops and transversing 
the valve-passage-de?ning seams joining the side pan 

15 

25 

35 

40 

45 

55 

60 

65 

6 
els and valve strips and de?ning between them an ex 
trance mouth opening to the valve passage, said en 
trance mouth being restricted to substantially less than 
the width of the side panel tops, a heat seal seam across 
the top portions of the side panels, but spaced substan 
tially below said ?ush aligned top ends of said side pan 
els and valve strips forming a potentially protective end 
margin or ?ap, said seam serving to join said side panels 
respectively to said valve strips transversely of the bag 
width outwardly of said valve passage, and said seam 
also joining said valve strips together commencing ad 
jacent opposite sides of said entrance-mouth-de?ning 
seams and extending into each side seam of said side 
panels, leaving said valve passage unsealed and free to 
be opened for ?lling use; and one of said side panels 
being more ?exible than the other of said side panels 
so as to induce a pronounced pulling over in one direc 
tion of said top end protective end margin or ?ap when 
said bag is liquid ?lled for stemming use. 

2. A shot hole stemming bag as claimed in claim 1 
wherein, said heat seal seams that join said valve strips 
and de?ne said valve passage, extend convergently 
from said valve strip side edges. 

3. A shot hole stemming bag as claimed in claim 2 
wherein, the entrance mouth-defining-heat-seal seams 
extend from said side panel tops parallel to one another 
to a distance between said top heat seal seam and said 
valve passage-de?ning-seams and then diverge down 
wardly to the points of traverse of said valve-passage 
de?ning seams. 

4. A shot hole stemming bag as claimed in claim 3, 
wherein bottom portions of the sides of the side walls 
converge downwardly to provide a bag having a ta 
pered end opposite the entrance mouth. 

5. A shot hole stemming bag as claimed in claim 4 
wherein, the side wall panels and valve strips are of a 
transparently clear vinyl material. 

6. A shot hole stemming bag to be ?lled with a liquid 
and inserted into a shot hole during use, comprising in 
combination, an elongated ?exible material body hav 
ing opposite side panels with sides, bottom and top, a 
?exible self-closing valve attached to said side panels 
within the body adjacent, but spaced inwardly from 
said top leaving a top marginal piece of material to con 
stitute a potential valve-protective ?ap when inserted 
bottom-end ?rst, said top of said bag being closed from 
the side edges inwardly to an entrance mouth of re 
stricted width opening to the valve; one of said opposite 
side panels being more ?exible than the other of said 
opposite side panels so as to induce a pronounced pull 
ing in one direction of said top marginal valve 
protective ?ap responsive to said bag being ?lled with 
liquid for shot stemming use. 

7. A shot hole stemming bag as claimed in claim 6 
wherein, the entrance mouth width is not more than 
one-half the width of the bag top. 

8. A shot hole stemming bag as claimed in claim 7 
wherein, the valve includes a passageway opening to 
the bag body, and there is a throat between the en 
trance mouth and the valve passageway diverging from 
the mouth toward the passageway. 

9. A shot hole stemming bag as claimed in claim 6 
wherein, the bottom of the bag body tapers down 
wardly and terminates in a marginal bottom ?ap which 
also is pulled in said same one direction as said top mar 
ginal valve-protective ?ap for said same reason, and 
thereby constitutes a protective bottom end flap to re 
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inforce the bottom-end portion of said bag during 10. A shot hole stemming bag as claimed in claim 6 
valve-end-first insertion into a shot hole with the aid of wherein, the bag body and valve are of a transparently 
a conventional tamping tool pushing against said bot- clear vinyl material. 
tom end of said bag. * * * * * 
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