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To all whom it maly CONCEri: !

Be. it known that I, JouN R. POWELL, a
citizen of the United States, residing at Ply-
mouth, in the county of Luzerne and State of
Pennsylvania, have invented new and useful
Improvements in Mining-Squibs, of which
the following is a specification, reference be-
ing had to the accompanying drawings.

This invention relates to mining-squibs;and
it has for -its object to provide an improved
mode of sealing the rear end of the tubular
shell or case, by means of which the powder
is securely retained in the latter, and yet a
sufficient opening will be left through said
rear end for the admission of air to the interior
of the case for the purpose well known.

A further ohject of the invention is to pro-
vide an improved construction of match,
whereby the latter will be securely held in

+ place, and will also serve to close or seal the

front end of the tube.

‘With these ends in view the said invention
consists in the novel construction and combi-
nation of parts, as will be hereinafter set forth,
and particularly pointed out in the claims.

In the accompanying drawings, Figure 1 is
a perspective view of a mining-squib embody-
ing my improvements. Fig. 2 is a perspec-
tive view showing the paper which forms the
shell partly rolled over a portion of the match.
Fig. 8 is a similar view showing the shell or
case rolled over.the inner end of the match,
the edge of the shell being in position for
completing the connection. Fig. 41is a front
elevation of a modification, the match being
made integral with .the body of the shell.
Fig. 5is aplan view of the blank from which
this modified form of squib is made. Fig. 6
is alongitndinal section of the form illustrated
in Figs. 1, 2, and 8. Fig. 7 is a longitudinal
section of a squib-tube constructed of a straw
shell, showing an improved manner of sealing
this class of squibs. Fig. 8 is a detached
perspective view of a portion of the shell to
illustrate this improvement more clearly.

Like letters are used to indicate corre-
ponding parts in the several figures.

Referring to the drawings, A designates the
tubular shell or case, B the explosive filling,
and C the match.

In the form shown in Figs. 1, 2, 3, I take a
rectangular piece of paper (either manila,

tissue, or such as will roll easily without
breaking) to form the shell A, and paste ab
some distance from one end of the same the
inner end of the match C, the latter being made
from a piece.of colored tissue-paper, 80 that
when the squib is completed the color of the
mateh will be distinet and different from the
shell or case. This piece of tissue-paper
forming the match is laid flat against the piece

‘which forms the shell, and in the center of

the front end of the latter, so as toleave space
on one side to partly form the shell before
reaching the match, and also room on the
other side for the doubling or pasting of the
edge of the shell to complete the squib. In
constructing the latter Iemploy a cylindrical-
shaped needle or bar, which is pointed or con-
tracted at one end, to be used as a form around
which the paper sheet forming the shell or case
is wound. Ilay this needle on the paper sheet
A’, at the left-hand side thereof, and begin to
roll the latter around the needle, and when the
mateh C is reached the roll is well formed. I
continue the rolling or winding over the mateh,
(as per Fig. 2,) the latter being twisted or
rolléd correspondingly within or around the
shell until the other side of the match is
reached, when the parts are in the position
shown in Fig. 3, the other side or edge of the
shell standing out, ready to be pasted down.

Mucilage or other adhesive substance being.

applied to this side or edge, the same may be
secured in place to complete the squib-tube.

It will bé observed that the side or edge of
the shell or. case which is pasted down serves
to secure the match in place and prevent it
from untwisting; and,since the match is with-
in the tube or shell, there will be less possibil-
ity of detachment.

Sineethe forming needle or bar is contracted
at its front or outer end,the shell or case may
be pressed or contracted around the point of
the needle during the process of making the
squib to serve asa more secure connection for
the shell and its mateh. - It will thus be seen
that by the twisting or rolling of the mateh
and shell, together with the aforesaid pressing
or contracting of the two around the extreme
front end, the latter is sealed or closed so as
to prevent the escape of powder.

When the match and shell have been properly
connected, as described, the powder or other
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explosive filling is supplied to the shell or
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case, but not entirely to the rear end, a suffi-
cient space being left at the latter end for the
insertion of afew larger grainsof powder than
those which are within the body. Ithentake
a series of thesesquibs, when so far completed,
with their rear ends all on the same plane,and
commence to seal thesame, using a thin board
provided with depending pins which enter
through the rear ends of each of the squib’
tubes. The rear ends of each of the squiﬂ
tubes or shells are wet with some adhesive
substance, when this board is pressed down-

ward against the same, causing the paper body |
or shell to be turned inward around the pins, .

and thereby ¢éontracting the opeuing at the
rear end of the squib-tabe. The board can
then be raised, withdrawing the pins from

theirrespectivetubes orshells,when thelatter, |

after being dried, are in condition for use.

It will be observed that the pins serve to
rctain a small opening at the rear end of the
squib-tube, no matter how much the latter is
pressed in by the board, and as I place a few
large grains of powder at the rear end of the
case, tube, or shell, which grains are greater
in size than the diameter of the hole or open-
ing, there will be very little possibility of
either the large grains of powder, or those
forming the filling,escaping throngh this hole
or opening.

It will also be seen that by leaving this hole
or opening at the rear end of the shell, tube,
or case the charge within the latter on explo-
sion will be caused to work back, so as to
communicate with the charge of powder at
the bottom of the hole which has been drilled.

In Fig. 7 is illustrated the mode of sealing
the rear end of the squib when a straw shell
is employed. This is effected by dipping or
applying adhesive substance to the interior
of the shell at the rear end, and then insert-

ing a few grains of powder through the same,

causing it to adhere to the sides of the shell.
The grains of powder which are thus inserted
should belargerthan those which form the fill-
ing,so that there will be no possibility of any of
the latter escaping. By this arrangement suf-
ficient space or passage is left between the
large grains, so that on the explosion of the
squib-charge free communication may be had
with the blasting-charge.

By reference to Figs. 4 and 5 will be seen a
modified form of squib-tube, in which the
matech is made integral with the body of the
shell or case. The manner of rolling the shell

or case is substantially the same as has been
previously deseribed, the forming needle or
bar being employed. If will be observed that
the match projects from the shell (see Fig. 5)
at or about the centér of its top edge, leaving
room on one side for the roll to be formed be-
fore reaching the match, and on the other side

for the edge of the case to be turned down to
complete the counection. The top edge of
the piece A forming the tube or caseis higher
or extends forward on the right-hand side of
the match more than on the other side, so that
when turning down the former the connection
is made more secure to prevent the mateh
from untwisting. It willalso be seen that the
match may be twisted as the shell or body is
wound, or it may be flattened or pressed out,
as found convenient and desirable.

In the construction shown in Figs. 4 and 5
the explosive filling may be applied and the

 seal at the rear end of the tube or case made

in the same mode as in the forin shown in
Figs. 1, 2, and 3, or any other manner of seal-
iny may be substituted as may be deemed ex-
pedient and desirable.

The operation and advantages of my inven-
tion will be readily understood from the fore-
going description, taken in connection with
the annexed drawings, and therefore need not
be repeated here.

By the peculiar connection of the match to
the shell, case, or tube (whether the match is
made integral or of a separate piece) said
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match serves to close or seal the front end of go

the shell, and thus obviate the necessity of a
separate seal at that end.

I prefer the construction shown in Figs. 1,
2, 3, as by that means I am enabled to make
the match from a colored piece of tissue-pa-
per. This mode of manufacturing the squibs
is deemed desirable, for the distinguishing
color between the match and the shell,case,or
tube causes the purchaser tosee at an instant
the peculiar, novel, and safe connection, and
also see that it would be impossible for pow-
der to escape from the shell into the match.
~ Having deseribed my invention, I claim—

1. In a mining-squib, the shell, case, or
tube made from a piece of paper, baving at
only a portion of ‘its edge or end the match
projecting therefrom, so that when the case
or tube is rolled or formed the mateh is cor-
respondingly twisted or wound, and thus forms
a seal for the front end of the shell, case, or
tube, as set forth.

2. In a mining-squib, the shell, case, or
tube made from a piece of paper, and the
match projecting from the same at the center
of its top edge or end, so as to leave space on
one side for the roll to be formed before reach-
ing the match, and space on the other side
for the case or tube to be turned over in com-
pleting the connection, as set forth.

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
presence of two witnesses.

JOHN R. POWELL.

‘Witnesses: '
‘Wn. N. MOORE,
E. G. S1GGERs.
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