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To all whom it m_a,g'; CONecern :
" Be- it known that 1. TAT..

have
“proved Mode of Artillery Mining and Blasting;

and I do hereby declare that the followingisa
thereof, reference i _ _

‘ | plasting conld produce-and effect an increased
| disruption of rock, 1 next proceeded to deter

full and exact description
being had to the qecompanying drawings, and
to the letters of reference--markgd--t‘h'ereon-..-

~ The nature of my discovery or invention coi- ?
sists in the arrangements of combustible suth-

stances in such an oles.and relative distances,

so that when exploded simultaneously a great-
er disruption of matter will take place than
when each charge is exploded singiy, the same

being an jmprovement upon my invention pat-
eiited No. 51,674, dated December 19, 1865,

To enable otliers skilled in the art to make

4nd use my invention or diScovery, I will pro-
ceed to describe the process employed by me.

Practical blasting has for 1ts object the dem- |

olition of solid matter, such, for example, as | o
) | rying conditions of force. ‘Thus stand therel- "

ative gases. Another difficulty has retarded -

| ihe determination of a reliable formula, name- .

“rock, coal, earth, &e.; and that obj ect has been

accomplished by drilling holesto 2 given depth,
" depending upon the character of the explosive
substance to be employed. |
powder has been used. Within the past twen-
ty years gun-cotton has been experimentally

employed, execepting during the past five years

it has been extensively and practically used

" in Wales, and, to some extent, in Austria, and

more recently bY myself in the United States.

During the past 1w years 1 have extensively

- used nitrolenm (comnonly called nitro-glye-|
~ erine) for blasting rock. With these substances |
1 have, from time to time, practiced upoi athe-
~ ory suggested by me s01e Lwenty years 280,

“early atter electricity became with me & Pro-

angles and positions of the drill-holes in rock,
sud exploding them simultaneously, a great-

e disruptlon of rock will take place than when

- each blast 18 exploded separately. ,
- In1855 1 experimented 1n Finland, Russia,
_ forthepurpose of blasting iron-ore, and though
my electrical apparatus was imperfect, on ac-
count of the fuse, yeb I produced favorable re-
sults. In 185671 repeated those experiments

" in Belginm, and practically attained sucecess. |-

At that time the batteries required for explod-
ing many blasts at the same instant were vol-

taic, and not praetical for mining operations. |

T}

| . SHAFFNER, of |

1ouisville, Jefterson county, State ot Kentucky,
discovered: or invented a new and Im- | J _
| electrical generator, but can employ various

‘stance had to be relatively constdered.

Tor centuries gun- | 1¥s the different areas 0CC _
| ent explosive substances.. Practically applied,

| two ounces. of gun-cotton occupy the same

| Since then the magneto apparat_uSes have beeﬁ_ o '
sufficiently perfeeted to make the. application - -

of electricity for blasting purposes’ practical.
I do not confine myself to any oné kind of
kinds of apparatuses. e
Having satisfied myself that simultaneous -

minea formula to be observed when thus blast-
ing, but the offort was ,surmunded with muclh
difficulty. For example, the hardness.of the
and the quality of the ‘explosive sub- -

‘ Gun-
powder has an explosive force of thirteen

thousand pounds. per cubic inch ;- gun-cotton,

-geventy-eight thousan d pounds per cubic inch,

and nitrolenm one hundred and sixty-nine

thousand pounds per cubic inch.. Powderdif-
fers according to quality of manufacture, the
an-cotton according to condition of dryness,

but nitroleum does not seem to have any vi-

occupied by the differ-

| cuble ared that three-quarters of 2 pound of o
| gunpowder require ;

and nitreleunm, of great-

L oy power than gun-cotton OT ganpowder, as.

above mentioned, only occupies the space filled
by two ounces of gunptm_d_er._f The power of
nitroleum lies at the bottom of the drill-hole, -
while that of powder is distributed over about
ten lineal inches. Having fully considered

| these different conditions, and made several

thousands of blasts D rock, earth, and water,

{essional studg,1:1&111313?,1;113,’(?1}5 combining the | I have found that the following conditions, as

rules, may be observed 0 ~ttain the greatest
success in blasting:

drill-holes to be thirty inches deep, and blast-
ed singly. 1

to an equilateml triangle, with its side upon
the surface of the rock, bisected DY the- drill-
hole. In hard rock—such, for example, as mi-

. L ]

ca and gs_ﬂex—_-—the quantity of powder that can

Ct The rock may be consid-
| ered to bevery hard, free of seams or slips; the

The cone of disTuption will be equal




holes of the greatfer |
successfully employed. Blasting sin
resented by Figures 1 and 2.

Fig. 1 is the heading of a tunnel having at
rertain anglesand distances, each from the oth.
er, holes drilled into the rock horizontally.
Upen the surface these holes are at the an.
gles of equilateral trian gles. Al A2 &c., are
vize holes, and lines B 3 the triangular indica.
tions. The cirealar Iines G C C represent the
circumference of the triangle brought to a ejp.
cle from the center, where the drill-lioles Dbi-
Sect the exterior side, Fig. 2 represents a sece.
tional view !
charged, tamped, and with fuses, -
are the sides of the equilateral friangles.
1s the solid ro¢k. The broken lines within the
cirelesof Fig. 1, and within thetriangles of T .
2, represent the broken rock after the blasts are
discharged separatel y. Lle cone of force or of
disraption is shown by Fig. 2; and the solid
rock remaining is represented by D I D, &e.,
in each of the # gures above deseribed. Ifig, 3
represents the heading of a tunuel with drill-
holes placed Drecisely as shown by Fig. 1. Fig,
4 represents a sectional view of Pig. 3, and is

gly is rep-

B B2, &e.,

like Fig. 2. The blasti ng of Fig, 3 ig supposed |

to be done by electricity, the whole being dis.
cha,rged*simult:-,meous]y. Fig, 4 shows the con-

nection of the electric wires,

of Figil; A1 A2 &c., the drill-holes,

depth nitrolenn can be |

|

DD vention, and the mode of the

simultaneon

GP,372

The simultaneons blasting produces the to-
tal disruption of the rock of the whole face of
the heading, and, many times, below the bot-
tom of the holes.” The gases aet conjunetive-
Iy, and disrupt at least (double the quantity of
rock than Le accomplished by Scparately (is-
charging the blasts, as represented by Irig. 1
and 2, o .

When applied to military

purpose, for the
demolition of earth, rock, or

_ works. simultane-
ous, blasting will prove eninently important,
It will require g less number of explosive de-
Posits, and a less number of combinations gen-
erally can effect the demolition desired. - |
Having fully deseribed my discovery or in-
application of the
Same sufficiently clear o enable one skilled in
the art to malke and use the same, what I
claim, and desire to secure by Letters Yatent
as my invention or discovery, 18—

The combination of blasts to De discharged
Sly by electricity ir suely manner
as will effeet a conjunctive force of the respect-
1ve charges, thereby increasin 8 the disruption
of matter beyond what can be obtained by sep-
arately discharging the said blasts, ~ °

o TAL. P. SHAFTTNEDL.
Witnesses:
W. M. SHAFFNER,
- Ebpm, I, Browx.
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