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~Action Electrie Exploders,
~lowing 1s a specification.
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- Be it known that I, Roraxp L. OLIvER,

 DELAYED-ACTION ELECTRIC EXPLODER.

- E o ——

To-all whom 1t may concern:

citizen of _the United -States, residing at
.Qakland, .in the county of Alameda and

State of .California, have invented certain

~new and useful Im]])rnwmentrs in Delaved-

10 tric-exploders for blasting charges, in which

F

My invention relates to that elass of elec-

a delay-action fuse 1s interposed between

_the primer and the detonator.

L]

. The ohjeet of this type of exploders is to

~enable all the primers of the exploders to b

1s

simultancously fired” by one electrical im-

- pulse, and yet have ditferent predetermined
~grouns of exploders go off successively-ac-

cording to the prearranged times of their
delay=actien fuses.” This has many advan-

tageous results which are now well recog-

- nized and need no discussion here.

* - Briefly stated the objects of my inven-

{ion are, to insure the uniform combustion
~of the delay-action fuse; to prevent undue

25

compreszion of the gaseous products of com-
~bustion which might resultl 1n premature ex-

“plosion; to provide against any spark

reaching the detonator except hrough the

combustion of the delay-action fuse; to pro-
vide aguainst any disturbance ot the position

of the luter exploders in the blasting charges,

diately preceding;-and other objeets which.
will hereinafter appear.
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due to the possible disarrangement of the

electrie-wires by debris from blasts mme-

- My invention consists, therefore, i cer-

drawings in which—

© Figure 1 is a longitudinal section, partly

- in clevation, of my delayed-action electric-

“exploder, showing 1t before its primer 1s set
off by the igniter. Fig. .2 is a similar sec-
45.

tion showing the effect on the 1gniter of the

combustion of the primer and prior to the

main exploston of the detonator due to the
combustion of the delay-action Tuse.

 1-s a shell which forms part of the inclos-

50

ing casing of the device.  This shell 13
tapered at 2 to a reduced end 3, a shape
which serves the. three-fold purpose, first, of
providing,

of which the fol-

Iy —— L— ) —

' relatively capacious air-chamber, designated

- L — e - —

e — b e

- source of electric 1mpulse.

tain novel constructions and arrangements |
of the exploder which 1 shall now fully de-
seribe. by reference to the accompanying

by 4; second, of providing, by the tapering
portion, & guide for the entrance of and u
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seat for the igniter-plug 5; and, third, by

its reduced end, serving to receive and hold
the tube 6, avhich forms the other part of
the inclosing casing and which eontains the
primer 7, the delay-action fuse 8, and the
detonating composition 9, in the  order

named.

60

- The inner end of the igniter-plug 5, con-

forms in general shape to that portion of

65

the shell which surrounds if, but 1s not

seated very tightly, so that it may be readily
(lislodged as I shall presently pomnt out.

10 is a closure for the shell 1, which may

be a cap, or it may be a plug, as here shown,

said closure, of whatever form, being not tou

tightly fitted to the shell, so that it, too, may

be readily dislodged. o
11 are the leading wires from any suitable
‘These wires pass

‘in through the plug 10, and through  the

i%niter-plug 5, from the inner end of which

70
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they project and carry the usual bridge 12 '

‘which is in contact with the primer 7. The

primer 7 is of some material which will serve
the double purpose of igniting the delay-
action fuse 8 and of sufficiently rapid com-
bustion to effect by its explosion the dis-

lodgment of the igniter-plug 5 and the
S 85

closure-plug 10. Fibrous gun-cotton
found to well serve for the primer.

18

The delay-action fuse 8 is one which bas

a body or covering of some sufficientiy com-
pressible water-preof material or composi-
tion, to make a tight fit in the tube & which

contains it, said body having a relatively
small core of  powder, designated by 13,
whereby there will be the minimum amount.

of gascous products of combustion. Whab
is known as “tape-fuse” well answers. the
purpose, o |

Before desceribing the operation of my ex-

ploder, with respect to its several improve-
‘ments, it may be well to state that, as usual -

with devices of this general class, some ex-
ploders will hiave a delay-action fuse of ons

30
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time: others will have fuses of another time;

others of still another ilme, and so on.

Those. of one time will be set in blasting
_ . charges of one group of heles; thoss o1 an-
in.the main body of the shell, a | other time in s second group of holes; and
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so forth, according to accepted practice.
All the exploders will be, as usual, connected
by their wires with a single source of elec-

tric energy, so that a single 1mpulse wil] |

simultaneously ignite the primers of all.
But those with fuses of shortest time will
explode first, and those with fuses of longest
time will explode last.

Now returning to my mmproved exploder,
1ts operation is as tollows :—The electric cir-

a4+

cutt being closed, the bridge 12 of the igniter

becomes heated and fires the primer 7. This

instantly sets fire to the powder core 13 of

the delay-action fuse S, and also by its ex-
plosion, drives back the 1gniter-plug 5 from

1ts seat in the shell and also drives out the .

closure 10 from the end of the shell. By

‘this action the whole igniting device is so

disconnected from the exploder that any
pull on its wires will not affect the position

of the exploder in the blasting charge, Now .

as this breaking of said connection takes
place simultaneously in all the exploders of
all the groups, it follows that the flying
rocks and debris of the earlier blasts can
have no effect, by interfering with the wires
of the delayed exploders, of - pulling them

Irom their places. While this result is one

much to be desired and is approached in
some degree by the use of groups of differ-
ently timed exploders, the primers of which
are set off by one electrical impulse, as com-
pared with the practice of separately setting
off ordinary exploders by successive im-
pulses, 1t, obviously, is not fully reached,
for, though all the primers of delay action
exploders are set off simultaneously, the
blasts themselves are still, necessarily, sue-
cessive, and the early ones will, by their
debris acting on the wires, disturb the posi-
tions of the later exploders and pull them
out of their places.” This 1s -entirely ob-
viated by my exploder, as I have described.

The relatively large uir-chambor 4, which

1s afforded by the main body of the shell, in-
sures the perfect and uniform combustion of
the delay-action fuse <o that there is no lia-

bility of its smoldering or going out. Tt
also provides for the expansion of the gases
ot combustion, thus avoiding the danger of
prematurely exploding the detonator.  Usy.
ally in exploders, the shell is tightly filled
with the igniter and other parts, so that the

fire is liable to be smothered, or the confined
909 | |

gases will explode the detonator.

Resort is sometimes had to making vent
holes in the shell walls, filled with meltable
material.  In my construction the air-cham-
ber in the shell s ample for the purpose of
preventing smothering and supporting com-
bustion and permitting the gases to expand ;

and, particularly so, in view of the usc of the

“tape-fuse ” with ifs small core which gives |

| the minimum amount of gaseous

wires loosely . fitted to the casin :
[ 1s adapted to yield to the explosion of the

roducts.
The emplovment of the « tape-fuse ” with its
compressible body or covering is of further
advantage in affording a tight. close filling
ot the tube 6, <0 that no spark from the
primer can reach the defonator except
through the core of the fuse.

Having thus described my 1nvention what
I claini as new and desire o secure by Let-
ters Patent is:—

1. In an electric-exploder of the del:}yed-'

action type, an niclosing casing; a primer,
delay-action fuse, and detonator in sajd cas-
g ; electric-circuit wires with 1gniter, lead-
Ing into’ said casing to the primer: and a
breakable connection between the circuit
wires of the igniter and the casing, the parts
being constructed and arranged to permit
the connection to yield to the explosion of
the primer to disconnect the wires from the
casing, -

2. In-an electric-exploder of the delayed-
action type, clectric-circuit wires leading to
and having a separable connection with sald

exploder to'initiate its action ; and means de- -

pendent upon said initial action to simuyl.

taneously therewith disconnect said wires

from the exploder, . .

3. In an electric-exploder of the delayed-
action type, an inclosing casing: a delay-
action fuse and a detonator in said casing; a
primer therein of gun-cotton; electric-cip-
cult wires with igniter, leading into - gaid
casing to the primer; and a detachable con-

nection between the cirenit wires of the jo-

niter and the casing, adapted to yield to
the explosion of the primer to disconnect
the wires from the casing, .

4. In an clectric-exploder of the defaved-
action type, an inclosing casing: a primer,
delay-action fuse, and detonator in sald cas-
ing; electric-circuit wires with 1gniter, lead-
Ing into said casing to the primer: and a
carrier for said wires removably fitted to
the casing whereby it is adapted to yield to
the explosion of ‘the primer to disconnect
itself and the wires from the casing.,

h. In an electric-exploder of the delayed-
action type, an inclosing casing: a delay-
action fuse, and a detonator in said casing:
a primer therein of gun-cotton; electric-cir-

cult wires with igniter, leading into said.

casing to the primer; and a carrier for said
whereby it

primer to disconnect itself and the wires
from the casing. | |

6. In an eclectric-exploder of the delayed-
action type, an inclosing casing; a primer,
delay-action fuse, and detonator In said
asing; electrie-circuit wires with 1gniter,
leading into said casing to the primer; an
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igniter plug carrying the inner ends of the |
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- wires and a closure dplug carrying said wires

. into the casing, sal

d plugs being

-
"

~ ‘the enlarged end of the casing, sald casing

- forming an enlarged air-chamber at said en-

1&I'ged end. . i
8. Inan elec

15

- 29

- detonator in 1its other end; and an electric

)

8. In ectric-exploder of the delayed-
action -type, -a tapered inclosing casing
formed ‘at one end with.an enlarged air-
chamber; a primer, delay-action fuse and

“igniter in the air chamber of the casing.
20

9. In an electric-exploder of the delayed-
~.action type, an inclosing casing formed at
‘one end with an air chamber, and 1its other

. end "reduced; 4 primer, delay-action fuse,

.and detonator in the reduced end; electric
‘circuit wires with igniter, leading into said
" ‘air chamber to the primer; an igniter-plug
- in the inner end.of the air-chamber carry-
- ing the wires and igniter, and a closure plug

~in its outer end leading said wires into the

30

) .air. chamber, said plugs being - detachably
- fitted.in said chamber and adapted to yield

- to the.gxplosion of the primer to open the
! aip chamber to the gases of combustion and

I|-' !-\-n- _.. "
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. - disconnect. the circuit wires irom the casing.
© . action. type, & casing; a detonator in- one
end; a tape-fuse in said end in advance of
_the detonator said fuse comprising a com-
- ‘pressible covering tl !
‘arid a relatively small powder-core; a primer

+10.-In an{electric-exploder of the delayed-

htly fitting the casing

- ‘in‘the casing in advance of the tape fuse;

~ ‘and an electric igniter in the other end of
:the casing. -~ - . | .
SRR § P .In;a;n'e‘_].ectgic-exploder of the delayed-

45 actioni Lype, an inclosing casing formed at

- one:end with an air-chamber; a detonator

*'in its other-end ; a tape-fuse in said other end |

.

- in advancé of the detonator, said fuse com- |
prising - a ¢ompressible covering tightly fit- "

Lnt . detachably
~fitted to the casing 1n a manner to yield to
_the explosion of the primer to disconnect
“themselves and: their wires from said casing.
" 7. In an electric-exploder of the delayed--
action type, an inclosing casing having an |
-/ eplarged end; a primer, delay-action fuse |
-+ and detonator filling the reduced end of the

casing; and an electric-igniting device in

‘action type, an inclosing casing formed at

-4

fuse comprising a comp

o

t ting the casing and a 'relatiﬁely l_ém'all 50

powder-core; a primer.in the casing mn ad-
vance of the time-fuse; and an electric-1g-
niter in the air chamber of the casing.

'12. In an electric-exploder of the delayed-
5b
one -end with an air-chamber; a detonator
in its other end; a tape-fuse in the said
othér end in advance of the detonator, said:
fuse comprising a compressible covering

tightly fitting the casing and a relatively 60

‘small powder-core; a primer in the casing
in advance of the time-fuse; and an electric-
.igniter in the casing; electric-circult wires

leading to said igniter; and a connection be-
tween said wires and the casing adapted to-
yield to the explosion of the primer to dis-
connect the wires from the casing. = -
delayed-

- 13. In an'electro exploder of the

action type, an inclosing casing having a
seat therein for loosely receiving a remov-
able plug, a primer and detonator below the
plug, electric circuit wires with igniter con-
nected to said removable plug and.leading
to the primer and means whereby the plug’
with the parts carried thereby will be re-
leased from said seat upon the explosion of

6o
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75

‘the primer. - - .
t.14. In an electro exploder of the delayed-

action type, an inclosing casing comprising
an ”en%ged end. portion, a reduced end por-
tion aidl a connecting portion constituting
a guide and seat for a plug, a detonator n
the reduced end of the casing, a tape fuse
in said end in advance of the detonator, said
_ ressible covering
tightly fitting the reduced end of the casing -
and a relatively small powder core; a primer -
in the casing in advance of the tape fuse and |

80

85

behind the said plug, the space in advance -

of the plug constituting an enlarged air
chamber. _ N "_' O
In testimony whereof 1 have signed my
name to this specification in the presence of
two subscribing witnesses. .
- ROLAND L. OLIVER.
Witnesses: T S

"W F. Boors,
D."B. RicHARDS.
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