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1o all whom it 1.1 COTLCErTIL - -
Be it known that 1, Joux~ R. PowrgLr, g citi-

My present invention re] atestoanovel squib
designed to facilitate the firing of blasts with
grelater certainty than has heretofore been pos-
sible. ..

In mine-blasting a hole several feet in depth
1s drilled, and after the charge is inserted ref-
use 1s tamped around “needle,” which lat-
ter when withdrawn leaves a ‘“‘needle-hole

leading to the charge, or in some 1nstances an

1Iron or other non-combustible tube, known as
a " blasting-barrel,” i

opening. In either event
leading back to the charge
naéri]y the charge has beep

a tubular conduit
1s formed. QOrdi-
fired by means of

a squib”—an inflammable tube a few inches

long filled with an explosive and designed
when ignited to fly back from the outer end
of the conduit to the charge for the purpose
of firing the latter. Obviouslysince the squib
1s designed to tly back to the charge it must
be loosely received in the firing tube or con-
duit. This, however, is not always practica-
ble, because it is customary to fire a number
of blasts at or about the same time. and as
the charges are comparatively heavy, partic-
alarly in blasting ““off the solid,” the coneus-
sion produced by one blast is sufficient to djs-
lodge the squib from an acjacent hole. Fup-
thermore, a loose squib is apt to be blown out
ot a hole by the oases escaping therefrom and
will drop out of place in overhead blasting.
Under these various conditions the retention
of the squib by some positive means is neces-
sttated, and such means ordinarily consists in
Inserting a small wedge in the outer end of
the hole to fasten the squib. Thus in using
squibs under the conditions named diametric-
ally-opposed requisites are encountered, since
1t 1s necessary for the squib to fly back to the
charge and equally necessary for the squib to
be held positively against accidental move-

1s 1nserted in the drilled

I still another form.

—

ment. The result is that the wedge must be
mserted with just sutlicient force to prevent
the accidental dislodgment of the squib with-
out preventing the same from flying back to
1gnite the charge.
however, even when the wedge is carefully
Inserted, that the pressure thereof on the squib
will either cause the latter to go out before it
1s completely consumed or to be consumed
without flying back to the charge. Ineither
event amisfire results.
the ordinary squib, while comparatively in-
expensive, is not entirely efficient in overhead

It frequently happens,
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Obviously, therefore, -

6o

blasting or where the holes are gaseous or in

be pre-
the squib

the neighborhood of other blasts to
viously fired. This inefficiency of

has come to be recognized, and in many parts
of the country tuses leading all the way from
the outer end of the hole to the charge are

employed notwithstanding the considerable -

expense involved.

The object of my present invention is to
produce what may be termed a 'sectional”
squib, combining the advantageous character-
istics and eliminating the objectionable fea-
tures of both the squib and fuse as ordinarily
constructed. | |

To the attainment of
tion consists in combining a front fuse-sec-
tion, which may be securely wedged in the
hole, and a rear squib-section, which when 10~
nited from the tuse-section will fly back to fire
the charge. | |

Theinvention also resides In certain features
of construction and arrangement to be here-
inafter described, illustrated in the accompa-
nying drawings, and succinctly defined in the
appended claims,

Insaid drawings, Figure 1isasectional view
illustrating the application of my invention.
Fig. 21is a side elevation of the sectional squib
shown in Fig. 1. Fig. 3 is a sectional eleva-
tion thereof. Fig. 41igq tranverse section on
the line 4 4 of Fig. 3. Fig. 5 is an elevation
of the adjacent ends of the sections in juxta-
position. Fig. 6 is an elevation of a modified
construction, and Fig. 7 is a similar view of
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the latter.

2

Like characters designate corresponding

parts in the several views.

1 indicates a wall of coal or other material
to be blasted; 2, the opening drilled therein;
3. the explosive charge at the inner end of the
opening, and 4 the naterial tamped in the open-
ing to form the needle-hole 5. In the outer
end of the hole 5 1s securely held—as, for 1n-
stance, by a wedge 6—the front or fuse sec-
tion 7 of my sectional squib, which also 1n-
cludes a rear or squib section 8 g0 connected
to the section 7 that it (the rear section) will
be free to fly back to the charge when ignited
from the front section. h

1 have adopted the above terms—to wit,

e section” and ¢ squib-section »__to des-
device for the -
reason that the front section performs merely

ignate the primary parts ol my

the office of a fuse, since 1t conveys fire to the
rear section, while the latter
fice of a squib, inasmuch as it flies back bod-

The

front section comprises in its preferred em-

1

performs the of-

bodiment a piece of fuse Y of usual construc-
tion embodylng a spirally-wound waterproof

cover 10, within which 1S a
inflammable substance wrapped
closing this fuse 9 is a casing

in fiber.

suitable highly-
In--
C, of flexible

slow-burning material—as, for 1nstance, pa- |

per chemically treated to make
that is to say, without flame.
is extended beyond the

This casing C

it burn dead—

tront end of the fuse

and twisted to form a mateh 11 and is simi-
larly extended beyond the rear end of the fuse .

9 to form a compressible or collapsible sleeve
12. The sleeve 12 1s designed for the recep-
tion of the front end of the squib-section 3,

which is preferably a pieceof squib composed, -

as usual, of a combustible

an explosive substance—as, for instance, pow-
der 14. After the end
is inserted in the sleeve

tube 13, containing |

ol or otherwise compressed thereon to unite .

the sections su
dling, but in a manner to permit the
section to fly back to fire

standing the secure retention of the front sec-

Ticiently to facilitate their han-
squib- .
the charge notwith- .
! bustible material

tion 7 by the wedge or other instrumentality

employed to prevent the
ment of the device by concussion,
rents, or gravity. In fact, 1f

oas-cur-

accidental dislodg-.

sleeve 12 might be fastened to the squib-sec-

tion, because while this would positively pre- { tion having a casing

sections prema- .

vent the separation of the

turely the thin snflammable character of the

sJeeve would insure its being

burned away, |

and thus permit the squib-section to shoot

hack for the performance of 1ts function.

Preferably, however, the rear or
tion is loosely inserted

| a squib-section having one
squlb sec-
in the sleeve and 1s re-:

tained merely by the compression thereon of

In Fig.

struction consisting in

‘construction, mode ot manipulation,

- distinet sections,

791,211

and sleeve 12 at the outer ends of two sepa- 05

rate terminal casings 10 and 10°.

In Fig. 7T have shown another modification,
which consists In utilizing an ordinary squib
15 for the front or fuse section, in which case
ihe rear section 14 is merely extended into the
end of the tube 13. ,

Tt will now be seen that while my device 1s
essentially a squib and 1s proportionately 1n-
expensive, since 1t does not extend the entire
length of the needle-hole, as a fuse necessa-
rily does, it nevertheless possessesall of the ad-
vantages of a fuse, since it is rigidly retained
against accidental dislodgment without in any
way interfering with the firing of the blast
and since its retained front end may be bent
down to the position shown 1n dotted lines 1n
Fig. 1, as is customary with fuses, to prevent
oases issuing trom the needle-hole from ex-
tincuishing the match. '

It is thought that from the foregoing the
and many
advantagesofmy sectional squib will be clearly
comprehended; but while the illustrated em-
bodiments of my invention are believed at this
time to be preferable 1 reserve the right to
effect such changes, modifications, and varia-
ions of the illustrated structures as may Come
fairly within the scope of the protection
prayed. |

What T claim 1s—

1. A squib, comprising two separate and
distinct sections, one having
provided with
and extended

a combustible sleeve secured to
from one end thereof and the

| other section having the form of a squib ex-
| tended into the sleeve of the fuse-section and

adapted upon ignition to fly back independ-
ently of the fuse-section to jonite the charge,

| and amatch carried by and extended from the
of the squib-section 8

19 the latter is twist-

front end of the fuse-section and having no
connection with the squib-section. |

0. A sectional squib, comprising a fuse-sec-
tion adapted to be rigidly secured at the tront
ond of the blasting-conduit and having a mateh
secured to one end and & flexible sleeve of com-
secured to and extended be-
yond the opposite ond thereof, and a squib-
~oction extended into the sleeve and detach-

i ably etained by the compression of the sleeve
desired, the

thereon. o

3. A sectional squib, comprising a fuse-sec-
of comparatively thin,
flexible and combustible material wrapped
thereon and having its ends extended to form
o match at one end of the fuse-section and a
collapsible sleeve at the other end thereof, and
end extended 1nto

the sleeve and normally retained by the col-
lapsing of the sleeve thereon, but capable,
upon ignition, ot flying back independently

| | of the fuse-section to ignite the charge.
6 T have illustrated a modified con-

forming the match 11

4. A squib, comprising two separate and

one of said sections being a

the form of a fuse
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p%ece ci)'f ordinary_' fuse and the other a piece In testimony that I claim the foregoing as
% qilmary squib, the fuse;—sectmq having | my own I have hereto affixed my signature in
ex1ible, slow-burning material applied to its | the presence of two witnesses.

exterior to form amatch at one end and a sleeve | )OW

5 at the‘other end, smd sleeve surrounding one Witnesses: *JOHN K. POWELL,
end of the squib-section and collapsed thereon. JorN L. Jonms
.to temporarily retain the same. TraoMmas L. EDW;TARDS. '
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