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5 ford a;nd' State of Kan.sa's,"have_in‘vented'a'
‘new and-useful Improvement in Apparatus |
for Exploding Mine Charges, of which the
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To all fwhom' it maey ﬁ(ﬁ?tbéfﬂ: -
Be it known that I, CHaRLES 1. DODSON, a
citizen of the United States of America, re-

siding at Pittsburg, in thé county of Craw-

following is & speciiication.

The principal object of this invention is to

provide means and system whereby blasting
charges may be placed in position through-

‘out & mine or other excavation and each con-

nected to a source of electric energy, includ-
ing mechanism for successfully .closing the
circuit through the blasting charges at any

A further object of the invention is to pro-

‘vide an apparatus of such nature that the

closing of a circuit or the creation of-a spark
within or adjacent to the explosive charges

‘will be insured, so that all the charges will

be detonated, and a still further object s to
so arrange the firing mechanism that a series
of circuit closing devices may. be employed
by cross wiring from a main line circuit, or

- may be used independently, with a battery

30

35
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‘and the mechanism placed near the charge to

save wire. | _
With these and other objects In view as
will more fully appear hereafter therein, the
invention consists In certain novel features of
construction and arrangement of parts here-
inafter fully described and illustrated & the

accompanying drawings and particularly

pointed out in the appended claims, it being

understood that various changes in the form,

proportions, size.and minor details of the
structure, may be made without departing
from the spirit or sacrificing any of the ad-
vantages of the invention. o *

In.the accompanying drawing: Figure1 is |

& front elevation of the mechanism for clos-

45

50

.clock.

binding nut for fastening to

ing the circuit through a series of mine

charges, embodying the invention, the wiring

connections through electrfc magnets being
shown diagrammatically. “Fig. 2 is a detail

sectional view, illustrating the clock face
with contact points and the hands of the
3 is an end view-of contact point..

Fig. _ __
Fig. 4 is a side view of contact point showing
clock face. Ing.

5 is a rear elevation of the;
also at 6 a detailed side elevation of throw

‘. <
e

clock and shows
alarm arbors, wing nut, holding arm showing

arm and of a binding post 3 which the throw

55

arm engages when released from wing nut -
to complete the circuit from wire'4 to wire 7.
TFig. 6 1s a side elevation of binding post and

shows slot for throw arm (Fig. 6). " Fig. 71s
T e0

a front elevation showing modifications.

Similar numerals of reference are employed -

r

to indicate corresponding parts throughout

.

the several figures of the drawings.

In carrying out the present invention the

| charges are all placed in position by the min- 65

ers, and each charge is connected in multiple =

or in series and set off simultaneously and
automatically by setting the mechanism of

the apparatus at any time desired, whereby
the operator is safe from premature explo-

70

sions, as movre than one connection is made

before explosions occur, as when electric ens
ercy in form of batteries is contained In ap-
paratus and if desired contact points may be

changed to suit time and conditions for

charges to be exploded.

- If desired each miner may have an appa-
ratus at his own room or working place, for
firing his charges independently and he may
use one or more dry cells or battery of any
desired make and place them in the appara-
tus, then make his connection from charges
to apparatus to make connections which
complete circuit through charges and ex-

plode them after he has left the mine. Or

ing post 51 and wire 4 to bindingbpost 50.
y its clock

the a;}ipamtus may be cross wired from a
main line circuit by connecting to binding

posts 50 and 51 and cutting’ out batterles 5,

70

80

385

52 5P and 5°and connecting wire 13 to bind-

~ “Each mechanism is controlled

‘and each charge may be detonated through-
out a mine or other working simultaneously

. parts

to make the connections.

charges

90

or at different intervals, by setting time clock
Two or more
of the mine may be set to fire the
at the same time, if the conditions -
I are favorable. T

95

In these drawi.'= 3 is shéwn a clock of any

suitable kind having a face 49 ard fixed to a 100

partition of the. suitable containing case or

frame. and -the minut
hand 45 of this clock move as usual over the

face having the ordinary divisions-and nu~

merals. This clock .is provided® with ~an 105

The hour hand 44 and the minute

a,l'a,rm hamng ﬂ, h&ﬂ_d 47,.'f0r'1ﬂdﬁng' GVer: th o

usual divisions of time.

.....
L. .1_7‘_- a !

- On the alarm arbor-

| is fixed a wing nut 1 which when in position-
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shhwn in Fig. 1 holds down an arm 2 pivoted | binding post 17, wire 29, spring 26 which. is

iy
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wire

41
-
]
"
L

1n a glotted post 6 and held normally by the
tersion of a hight spring against the wing of

the nut 1 so that, when under the action of

the alarm spring the wing nut is moved in

the direction indicated by the adjacent ar-
row and the wing being removed, the arm 2
13 released and by its heht spring is thrown
over and automatically engages the slotted
end of a fork 3. 'This causes the alarm bell
to ring and warns the miners and at the same
tune - establishes electrical connection be-
tween the wire 4 and the wire 7, through the
post 3, bar 2 now engaging therewith, and

| - - tj &
through post 6. The wire is connected with

a source of electrie energy such as dry bat~

~ !

tertes 5, 5%, 3%, 5°  The wire 7 is in connee-
tion with the clock frame through the bind-
Iy serew 80
also set an insulated contact point 9, ar-
ranged to be touclfed by the minute hand of
the clock. It is set, for example, at the

point of five fifty-five of the clock. It is con-

nected with a wire 10 which leads to the coil
of an electro-magnet 11 and thence either to
the ground or to the binding post 17 on
frame 12. To this post is connected the ter-
minal wire 13 from the other pole of tie bat-
tery through spring 14, armature 28 and
16. This completes the circuit, and
when the minute hand 45, of the clock
touches the contact point 9 it causes the
armature of the magnet 11 to drop down in
the contact point 18. This completes the
circuit through wire 19 and binding post 20
on the casing, and through the wire 21 to the

fuse wire 1 the mine charge 22. In thisis

any known. electrie fuse exploder, primer or
spaced termunals, whereby a spark mayv be
created by the passage of the current from
he connections- hievetofore deseribed and
from the fuse wiye of the charge 22 through
wire 23 to binding post 24 on the casing,
through wire 25, to wire 4. Through tlis
civeuit the mine charee 22 is exploded. This
occurs in the arrancement shown, wheve the
minute hand of the clock reaches the point 9,
or if the alarm 1s set at 5 o’clock as indicated
substantially 1in the ficure, the alarm will be
sounrded at' five o'clock and the charge 22
wiil be exploded 535 minutes later. These
times and ‘the arrangement of the contact
points are merely tlustrative. DBy means of

another civeuit provision is made for the fur- |

ther automatic explosion, in a time limit, of

“another charge.

3O

30, Tlus  completes
through clectro-magnet 27 to ground 52 and
cirreutt may be traced from hattery & to 8¢,
wire 13, spring 14, armature 28, wire 16, |

VWhen the armature 25 touches the bind-

- - . . = N “¥
g post 18 'this occurring when the minute |
mvention any number of charges may be ex-

hand contacts with the point 9, 1t releases the
conducting spring 26, thereby permitting it
to move mto contact with the binding post
circult on to and

On the frame of the clock is

now hearing on block 30, by being released
from armature point through armature 25/,

(whei pulled down) wires 31 to binding post
It was five minutes

32 on ground frameds2,
to 6 o’clock when mine charge was exploded.
Now, at 15 minutes to 7 o’clock, or “Wflel’l the
minute hand in its circuit reaches contact
pomnt 33, it completes the circuit through
clock case to and through electro-magnet 27
to ground frame 52, and causes armature 35
on electro magnet 27, to come down on con-
tact post 36, which completes circuit on to
wire 38 and binding post 39, which 1s secured
to casmg and through wire 40 to fuse wire of
mine charge 37, and back from fuse wire 41,
binding post 42, also, which is fastened to
casing (Fig. 1) and wire 43, to main wire 4,
which completes circuit and explodes mine

charge 37. The circuit may be traced from

battery 5, wire 13, spring 14, armature 28,
wire 16, binding post 17, wire 29 and spring
26, which 1s now bearing against contact
block 30 by release when mine charge was ex-
ploded at 5:55 o’clock. Wire 31, binding
post 32, which 1s fastened to ground frame

52, armature 35, contact post 36, wire 38,

bmding post 39, wire 40, through mine
charge 37, wire 41, binding post 42, wire 43,
to mamn lme wire which completes the circuit

and explodes mme charge 37 at 6:45 o’clock.

Then to prevent batteries 5 to 5¢ from run-

ning down by circuit being closed at 9 and 10
o'clock, each hour as the mmute hand 45
would complete 1ts circle at 9 and 11 o’clock
each hour, and to prevent danger the next
day when the mier makmg his connections
and wiring his charges, attempting to con-
nect wire from the apparatus, (to make both
safe) when the -hour }mnd 44 comes In con-
tact with contact 53 (stmilar to those hereto-
fore deSeribed and illustrated in Fig. 2) at 7
o’clock and 15 minutes after mine charge 37
has exploded, it causes the circuit to be com-
plete through electro-magnet 15,

electro-magnet 15, which causes armature 28
to come down on magnet and releases spring

14, which breaks circuit between wirves 13 and
wire 16 and ¢ircutt may be traced from point

of hour hand 44 to contact point 53, wire 46
to and through electro-magnet 15 to ground
frame 47¢, which 1s grounded until spring 14
1s released. 1t is not set again until arm 2 is
released from binding pe . 3 and set under
wingmut 1 on alarm arbor which holds it
there until 5 o’clock A. M. or P. M. In a
device constructed in accordance with this

ploded simultaneously or in successive order
and the antervals between explosions may he

- properly timed by adjusting the positions of

the contact points 9, 33 and 33, with respect
to the minute and hour hands. The appa-
ratus may be placed in any position and after

_ which
causes the circuit to -be complete through

80
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the clock is- wound it will automatically fire
the mine charges as the clock hand comes in

contact with the several contact points. -
- Any form or kind of a time clock may be
Iﬁloyed and Figs. 6 and 7 may be dispensed
Wlt by using electro magnets to cut it in

circult as illustrated in F1cr In tlus form

wn‘h the hands as shown, the alarm rings at

5 o'clock. At 7 the hour hand mal-._es CON-
nections. from spring point 14 to block at

“ point-of spring by being released from arma-

15

20

ture of electro-magnet 15 and completes the
circuit to electro-magnet 11 and spring 26." At
7:45 minute hand completes circuit through

to electro-magnet 27 and explodés mine
At 7:55 minute hand completes

charge 22,
circuit through to electro-magnet 27 and ex-
plodes mine chiarges 37. A fourth contact

placed at 7:57 whereby mmute hand and
electro-magnet 6 replaces spring

26 to origi-
nal p051t1011 at which it occupled at 7:57.

- At 8 d’clock hour hand replaces spring 14 to

25

30

39

40

45

_tact 62 through electro-magn

original position by ¢losing circuit from con-
et "63.

My mvention thus herein described, 1
claim as follows:

1. In an apparatus for e:xplodmg mine

charges, & main circult including a-source of
electric energy, a normally open switch in-
cluded m said circuit, a clock having means
for autom&tlcally operatmg sald switch to
close the primary circuit at a predetermined
time, a normally open auxiliary circuit,
formmg part of the main circuit and includ-
ing said source of electrical energy and the
mine charge, said auxiliary circuit being in-
capable of being closed to fire the charge
prior to the closing of the main circuit and
means carried by the clock for automatically
closing said aumhary circuit at a time subse-
quent to the closing of the switch in the main
circuit. -

2. In an apparatus for exploding mine
charges, a main circuit including a source of
electric energy, a normally open switch in
sald circuit, a clock having means for sound-

ing an alarm and closing said switch, a plu-

- rality of normally open auxiliary c:{rcmts

20

09

g0

-closm the first break at a

each forming (f)art of the primary circuit and

including said source of electric’ energy and
each arranged to explode an independent

mine charge, and means carried by the clock

for mdependently and successively closing

sald auxiliary circuits at times subsequent to

the closing of the switch in the main circuit,
said a,uxﬂlary circuits being meapable of be-
ing closed to fire the charge prior to the clos-
ing of the main circuit.

3. In an apparatus for exploding mine
charges, a main circuit including a source of

electric energy and having two breaks there- .

in, 2 clock having means for automatically
predetermined

time, means carried by the clock for closing

65 the second break at a fime subsequent to the

|

determmed position closes the other break, a

3 :

closing of the first break, a normally 0pen |

a,u'\lha,lv circuit forming part of the main

‘circult a,nd 111(3111{1111@ sald source of electrie
energy, a mine charge adapted to be fired by

the passage of cur rent through said auxibary 70

circuit, and means contr olled by the passage
| of current through the main circuit for clos- -
1ng said &uuharv circult, said &uuhan" Cir-

cuit being incapable of bemﬂ' closed prior to
the closmﬂ' of the main cireuit.

4. In an apparatus for expleding mine
charges, a maim circuit including a source of

75

eleetric energy and having two breaks, a

spring switch lever included in said circuit
for closing one breah, an alarm clock having
an alarm arbor engaging said switch lever £0
hold 1t'1n open POSIthll until the sounding of
an alarm at a predetermimed tume, means
whereby the arrival of one of the hands at a

80

89
normally open auxihary circuit forming pa,rt
of the main cireuit and including said source
of electric energy, means w hereby the pas-
sage of current through the main circuit
closes- said auxiliary cucult and a mine
charge adapted to be fired bv the passage of
current through said ‘muh&r}* circult said
auxiliary cireuit being ecapable of being
closed prior to the closmn of the main cn'cmt
5. In an apparatus for exploding mine
charges, a. main circuit including a source of
electric energy and having £ 0 breaks, a
switch lever included in said cireuit for clos-
Ang one break, a spring tending normally to
close sald smtch an_ alarm clock having
means for holdmﬂ‘ sald switch lever mn open
position until a predetermmed time, means

90

95

100

carried by the clock for closing the other

break-at a time subsequent to the closing of
the first break to establish a complete cn*cmt

an auxiliary circuit forming part of the main
circuit, and mcluding the source of electric
current and mine charﬂ'e a normally open
switch controlling said &uuhar}* circuit, and
an electro-magnet in the main circuit for op- 110

105.

erating said switch.

6. In an apparatus for e\plodmg mine
charges, a main circuit including a source of
electric energy and having b WO breaks,
switch lever for closing one break, a splmﬂ' 115

tending normalh to close said SW’ItCh an

alarm clock having means for holding said
switch lever in open . position until a prede-
termined time, means carried by the clock
for subsequently closing the other break to 120
establish a complete cu*cmt an electromag-
net included 1 said main c1rcu1t an aumharv
circuit forming part of said main circuit and
including said source of electric energy and a

‘mine charge a switch included in said auxil- 125

1ary circult adapted to be closed by the ener-
gizing of said magnet, a branch circuit adapt-
ed to be connected with the main circuit by

the operation of said magnet, a second nor-
l ma,lly open auxiliary mrcmt 1nclud1ng said 130
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source of electrie energy and a second mine
charee, and means whereby a second closing

of the main cireuit by the block will close said
secoid auxiiiary circuit and fire the second

cnarge. o |

7. In an apparatus for exploding mine
charges, & main circuit including a source of
electrie energy and having two breaks, a nor-

maliy open switeh lever included in said eir-

cuitt for closing one break, an alarm clock

“having means for closing said switch at a pre-
determined time, means operated by the min-

ute hand of the clock for closing the other
break; an electromagnet included in said cir-
cit, an auxtiary circuit forming part of said

main circutt and ineluding said source of !
electric energy and a mine charge, a switeh
dever wmncluded in said auxiliary circuit and

designed te be operated by the energizing of
the magnet to {ire the charge, a normaily

closed switeh in {he main eircuit, and means |

898,847

controlled by the movement of the hour hiand
for opening said normally closed switch.

8. In an apparatus for exploding mine
charges, & main circuit including a source of
electrical energy and having two breaks,

o |

means for closing one of said breaks at a pre-

determined time, nesns for subsequetitly

closing the other break to establish a current
in the main circuit, & normally open suxiliary

circuit, forming part of said main ciccuit =xnd

means operated by the passage of currcot

through the main circuit for closing the aux-

iiary circuit, and & mine charge adapted to
' be fired by the passage of current through the
“auxiliary circuid. ' -' -
~In testimony whereof, I affix my signature

m presence of two witnessés, _
o CHARLES 1. DODSON.
Witnesses: | . o

Lue Brvin,

W. K. Gracrey.,

G
il
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