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To «ll whom it may CONCET:
- Beitknown that I, Luke H. BROADWATER,

a_citizen of the United States, residing at |
Findlay, county of Iancock, and State of

Ohio, have invented a new and useful Im-

- provement 1n Apparatus for Firing Explo-
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- with the apparatus.
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sives in Wells, of which the following is a

1ull, clear, and exact description, reference
being had to the accompanying drawings,

which forin a part of this specification.

The object of my invention. is to produce
an apparatus for firing- explosives in wells
where the {iring is produced by electricity.
Its purpose primarily is to cause the firing

‘of the fuse leading to the explosive for the

prunary charge simultaneously with the rup-
ture of the connection of the firing wires and

~suspension wires and providing for a delay

in the firing of the explosive for the primary
charge, so that the firing and suspension
wires may be lifted from the well before the
maln charge is exploded. _

Further, 1t provides for certain details of
construction which are general improve-
ments in such apparatus.

Speaking gencrally, I accomplish this re-
sult by simultaneously firing the fuse, which
controls the explosive for the primary charge,
and an explosive which controls the connec-
trton of the firing wires and suspension wires
Further, in sealing
the fuse chamber from the chamber contain-
mg the explosive which controls the connec-

tion of the firing wires and suspension wires

with the apparatus.

I will first describe the embodiment of my

invention shown in the accompanying draw-
ings and then specifically point out the in-
vention in the claims.

In the drawings: Figure 1 is a longitu-

dinal section of mv improved fuse. Fig. 2
1s a partial section showing modified method
of 1gniting. Fig. 3 is a partial elevation
showing separate suspension wire. Fig. 4
1s & longitudinal section of a modified form
of my invention. Fig. 5 is a partial section
showing modified method of igniting.

a 1s a metallic cylinder, having at the top
the cap b and at the bottom the cape. With-
in this cylinderis the fuse d. Aboe thiscyl-
inder a 1s the eylinder ¢, closed at the bottom

by the cap b and at the top by the cap f. |

| Projecting through an orifice in the cap ¢ is

the copper casing g, closed at its lower ond
and having its upper end, within the cylinder
a, open. The lower end of the fuse ¢ pro-
Jects into this casing and in contact with an
explosive h in the casing. This explosive is
preferably a fulminate cap. Projecting
through the cap b are the electric conductive
bmding posts i. Projecting through orifices
in the cap f are the electric conductive bind-
ing posts 7. Projecting through an orifice in
the cap f i1s the casing %, having one end
closed and an open end within the ¢hamber
e. These cylinders @ and e are sealed with
respect to themselves and to each other by
means of a cylindrical shell I, made in sec-
tions, which sections are, when in position,
soldered to each other and to the caps. This
cylindrical shell [ is preferably mm\e of tin.
Below the cap ¢ is placed sealing material m,
which will aftach itself to the cap and tin
casing. Above the cap b is placed similar
material and in like manner above the cap 7.
Within the casing k is an explosive 25. At-
tached to the casing & is the bail n. o are the
firing wires which - lead from the source of

current supply. These wires pass around

the bail n, so that, by these wires, the appa-
ratus may be suspended and lowered into the
well. The wires 0 are wound around the cas-
Ing k and are attached to the binding posts j.
From the other end of the binding posts j one

set of wires 1, passes to the binding post 1,

and thence by wires 2 respectively to clips ¢;
which are attached to the upper end of the

fuse d, and make contact with a resistance

wire r projecting through said fuse. The
other set of wires s from the binding post 7
connect with the wires of a resistance con-
nected with a fuse u leading to the explosive
25 1n the chamber k. These wires s could be
attached tothe wires of a resistance in a det-
onator ¢ in the tube %, as shown in detail in
Fig. 2. The apparatus so far described is
nserted in the vessel w containing the prim-
Ing charge.
portion of the circumference of which is at-
tached to the shell . A portion of this neck
1s unattached, so as to admit the insertion of

the priming charge at the point of use, and

also to enable fluid in the well, if any, to enter

to equalize the pressure upon the vessel w.

This vesel w has the neck z, a.
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The apparatus is assembled as follows:
Sections of the shell | are first solderedto
each of the caps 0, ¢ and f. The casings ¢
and & are placed in position and soldered to
their respective caps, their contents are ithen
inserted therein, the bail » having been sol-
dered to the casing k before the contents are

inserted. The wires o are then wound around

the casing & and connected respectively to
the binding posts j, which have previously
been placed in position. In like manner, the

 wires 1 and 2 are properly connected up with

n

30

their respective binding posts, and the wires
s with either the fuse or the wires leading to
the resistance. - The wires 2 are conneeted to
clips and binding posts, the clips being con-
nected to one end of the fuse, which fuse 1s
then dropped down so-that the other-end en-
ters the tube ¢g. The cylinder @ is then
placed in position and a section of the shell {
placed around it, which is soldered to the
shell sections connected to the caps b and c.
The cylinder ¢ is then placed 1n position.
The cap b is covered with retaining material.

The cap fis then placed on top of the cylin- |
]

der ¢ and the shell section bearing the cap f1s
soldered to the shell section bearing cap b.
Retaining material is also placed within the
shell 7 above the cap f and below the cap c.
The vessel w is then connected to the shell /.

Instead of using the shell 7 I can use the
construction shown in Fig. 4, in which the

- cylinders ¢ and e are formed as a unitary cyl-
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inder, provided with offsets 5, 6, and 7, upon
which respectively rest the caps f, b, and c.
In this case there is formed a brazed connec-
tion between the vessel w and the walls of the
cylinder 4. The caps f, b and ¢, being-ce-
mented in any well known manner upon the
offsets 5, 6 and 7 respectively. o
Instead of using the firing wires to suspend
the firing apparatus, I can use a separate
wire or cable.
mental suspension wire or cable 20, and the
firing wires o, are wound around the tube %
as shown in Kig. 3. o
In practice, when the electric current is

' completed through the firing wires, the fuse d

50
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and either the fuseé u or detonator ¢ are 1g-
nited, thus exploding the explosive 25, and

rupturing the connection of the firing wires,
or firing wires and suspension wires with the |

apparatus. The fuse d should be made long
enough or of such slow burning quality-that
the firing and suspension wires may be re-
moved before the priming charge 1s ex-

ploded.

6o

The use of the fuse u is preferable to the
detonator £, as it insures time for the certain
ignition of fused.

Having now fully described my invention,
what I claim and desire to protect by Letters

Patent 1s:—

- 1. The combination with an ﬁpparafus' for
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firing wires, a connection between said firing
wires and said apparatus adapted to be

ruptured by an explosive, an explosive car-

ried by said apparatus, adapted to rupture

said connection, and electrical eonnection be-
tween said firing
explosive.

firing explosives, comprising a firing fuse, of
firing wires, a connection between said firing
wires and said apparatus adapted to -be

ruptured by .an explosive, an explosive car-

1¢

wires and the firing fuse and

9. The combination with an apparatus for

75

ried by said apparatus, adapted to rupture

said connection, and electrical connection be-
tween said firing wires and the firing fuse and
explosive, the explosive and the firing fuse
being sealed from each other. =~ '

firing explosives, comprising & firing fuse, of
firing wires, a connection between said firing
wires and said apparatus adapted to be
ruptured by an explosive, an explosive car-

30

3. The combination with an a,pparatilé for -

ried by said apparatus, adapted to rupture .
said connection, and electrical connection,

in multiple, between said firing wires and the
firing fuse and explosive. “

" 4. The combination with an apparatus for

_90:

firing explosives, comprising & firing fuse, of .

firing wires, a connection between said firing

wires and said apparatus adapted to be

ruptured by an explosive, an explosive car-

ried by said apparatus, adapted. to rupture
‘said connection, an electrical connection, m
multiple, between said firing wires and the
firing fise and explosive, the explosive and
the firing fuse being sealed from each other.

-5. In an apparatus for firing explosives in
wells, the combination with a chamber con-
taining the firing fuse, and a chamber con-
taining an explosive, of firing wires, a con-
nection between said firing wires and said ap-
paratus, adapted to be ruptured by said ex-

Tn that case both the supple- | plosive, and electrical connection between

said firing wires and the fuse and explosive.
6. In an apparatus for firing explosives 1n
wells, the combination with a sealed cham-
ber containing the firing fuse, and a sealed
chamber containing an explosive, of firing
wires, a connection between said firing wires

“and said apparatus, adapted to be ruptured

1 plosive

65 firing explosives, comprising & firing fuse, of | ber containing the firing fuse,

by said explosive, and electrical connection
between said firing wires and the fuse and
explosive. S

7. In an apparatus
wells, the combination with a chamber con-
taining the firing fuse, and & chamber con-
taining an explosive, of firing wires, a con-
nection between said firing wires and saild ap-
paratus, adapted to be ruptured by said ex-
and electrical connection, in multi-
ple, between

8. In en apparatus for ﬂrin_g explosives 1.
wells, the combination with a sealed cham-
arid a sealed
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for firing explosives in -
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gaid firing wires and the fuse
-and explosive. - »
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chamber containing an explosive, of firing
wires, a connection between said firing wires
and said apparatus, adapted to be ruptured

by sald explosive; and electrical connection,
in multiple, between said firing wires and the

fase and explosive.

10

20

9. The combination with an apparatus for
firing explosives, comprising a firing fuse, of
suspension wires, a connection between said
suspension wires and said apparatus, adapted
to be ruptured by an explosive, an explosive
carried by sald apparatus adapted to rupture
said connection and electﬁcaFconnection to
the firing fuse and explosive. |

- 10. The combination with an apparatus

for firing explosives, comprising a firing fuse,
of suspension wires, a connection between
sald suspension wires and said apparatus

,adaf)ted to be ruptured by an explosive, an

explosive carried by said apparatus, adapted

to rupture said connection, and electrical

connection to the firing fuse and explosive,

the explosive and the firing fuse being sealed

- from each other. .. |

25

- 11. The combination with an apparatus

~for firing explosives, comprising a firing fuse,

of suspension wires, a connection between

said suspension wires and said apparatus,

30
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adapted to be ruptured by an explosive, an
explosive carried by said apparatus, adapted
to rupture said connection, and electrical
connection, in multiple, to the firing fuse and
explosive.

12. The combination with an apparatus

for firing explosives, comprising a firing fuse, |

of suspension wires, a-connection between
sald suspension wires, and said apparatus
adapted to be ruptured by an explosive, an

explosive carried by said apparatus, adapted

to rupture said connection, and electrical
connection, in multiple, to the firing fuse ard
explosive, the explosive and firing fuse being
sealed from each other. '
13. In an apparatus for firing explosives
in wells, the combination with a chamber
containing the firing fuse and a chamber
containing an explosive, of suspension wires,

- a connection between said suspension wires

,50
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and said apparatus adapted to be ruptured
bv said explosive and electrical connection
to said fuse and explosive. |

14. In an apparatus for firing explosives in
wells, the combination with a sealed chamber
containing the firing fuse,c and the sealed

chamber containing an explosive, of suspen-
sion wires, a'connection between said suspen-

sion wires and sald apparatus, adapted to be
ruptured by sald explosive, and electrical
connection to said fuse and explosive.

wells, the combination with a sealed chamber

containing the firing fuse, and a sealed cham-

ber containing an explosive, of suspension

wires, a connection between said suspension

i

[

i

wires and said apparatus, adapted to be rup-

tured by said explosive, and electrical con-

nection, in multiple, to said fuse and explo-

sive. | |
16. In an apparatus for firing explosives in
wells, the combination with a sealed ¢hamber
containing the firing fuse, and a sealed cham-

a .

65
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ber containing an explosive, of suspension

| wires, a connectlon between said suspension

wires and said apparatus, adapted to be rup-
tured by said explosive, and electrical connec-

-tion, in multiple, to the firing fuse and explo-

sive. .
17. In an apparatus for firing explosives in

wells, in combingtion with a sealed chamber,

an Inverted casing in said chamber contain-
ing an explosive, electric conductors leading
to said explosive, a second sealed chamber, a
firing fuse in said chamber, a casing, adapted
to contaln an explosive, opening into said
chamber, said fuse entering said casing, and
electric conductors leading to said fuse.
-18. In an apparatus for firing explosives in

~wells, in combination with a sealed chamber,

an inverted casing in said chamber eontain-
ing an explosive, electric conductors leading
to sald explosive, a second sealed chamber, a

firing fuse in said chamber, a casing, adapted

75
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go

to contain an explosive, projecting into said

chamber, said fuse entering said casing, elee-
tric conductors leading t6 said fuse, the elec-

tric conductors leading to the first mentioned

explosive and the electric conductors leading
to the firing fuse being in multiple.

19. In an apparatus for firing explosives
in wells, in combination with a sealed cham-
ber, an inverted casing in said chamber, con-
taining an explosive, a bail connected to
sald casing, electric conductors leading to

95

I1CO

said explosive, a second sealed chamber, a -

firing fuse 1n said chamber, a casing, adapted
to contain an explosive, opening into said

105

chamber, said fuse entering said casing, and

electric conductors leading to said fuse.

20. In an apparatus for firing explosives
in wells, In combination, a cylinder, caps
closing the bottom and top of said cylinder,
sald caps being sealed, a fuse In said cham-
ber, electric conductors leading to said fuse,
a casing, adapted to contain an explosive,

| opening into said cylinder into which said
fuse extends, a second cylinder above the

first cylinder, a cap closing the top of said

cylinder, an inverted casing, adapted to con-

tan an explosive, opening into.said cylinder,
electric conductors in last mentioned cylin-
der leading to the casing projecting therein,
and to the firing fuse in the first mentioned

nd e> | -{ cylinder.
15. In an apparatus for firing explosives in |

21. In an apparatus for firing explosives
in wells, 1n combination, a cylinder, caps

closing the bottom &ndtoip of said cylinder,

sald caps being sealed, a fuse in said cham-
ber, electric conductors, leading to said fuse:

110
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a casing, adapted to contain an explosive,

opening into said cylinder into which said.

fuse extends, a second cylinder above the
first cylinder, a cap closing the top of said
cylinder, an inverted casing, adapted to con-
tain an explosive, opening mnio said cylinder,

electric conductors, in multiple in last men-
tioned cylinder leading to the casing project- |

ing therein and to the firing fuse in the first
mentioned c¢ylinder. , |

22. In an apparatus of the éharacter de-_—'

scribed, in combination, a sealed:chamber

~ containing a fuse, a surrounding vessel
adapted to contain a primary charge, a por-

tion of said vessel being secured to the ex-

terior of said chamber, whereby liquids may -
pass or be pressed to the interior of said ves-.

sel when said vessel is secured to said cham-
ber.

charge, suspension wires, a connection of the
suspension wires and apparatus, the explo-
sive for firing the primary charge and the
explosive for rupturing the.suspension wires
connection, of a tuse connected to each ex-

plosive, the fuse'to the rupturing Ghm’%f be-

ing adapted to explode the rupturing charge

before the explosive for firing the primsary

charge is exploded by its fuse.
24. The combination with an apparatus

for firing explosives in wells and its fuse, of |

suspension wires for said apparatus said sus-
pension wires being connected to said appa-
ratus, an explosive, adapted to rupture the
connection of sald suspension wires and said

23. In an apparatus of the character de-
‘scribed, the combination with a primary

]

turing explosive. |
In testimony of which invention, 1 have.

- 865,224

-apparatus, and electrical connection to said

firing fuse and said rupturing explosive.

25. The combination with an apparatus
for firing explosives in wells and its fuse, of
suspension.wires for said apparatus said sus-

40

pension wires being, connected to said appa-

ratus, an explosive, adapted to rupture the -

connection:of said suspension wires and said
| apparatus, and electrical connection, in-mul-
tiple, to said firing fuse and said rupturing

_—

explosive.

26. The combination with an _ﬁpparatus o

for firing explosives in wells and its fuse, of -

firing wires for said apparatus said ‘firing

S0

wires being cennected to said apparatus, an

explosive, adapted to rupture the connection

of said firing wires and said apparatus, and
electrical connection from sald firing wires to

said firing fuse and said rupturing explosive.
27. The combination with an apparatus
for firing explosives in wells and its fuse, of

55

firing wires for said apparatus said firing

electrical connection, in multipie, irom said

wires being connected to said. apparatus, an -
explosive, adapted to rupture the connection

6o
of said firing wires and said apparatus, and-

firing wires to said firing fuse and said rup- "~

hereunto set my hand, at Woodbury, on this
14th day of February, 1907.

LUKE II. BROADWATER. |

Witnesses:
Brssie D. SHARP,
- Franois B. Davis.
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