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UNITED STATES PATENT OFFICE.

LEWIS L. SCOTT, OF JOPLIN, MISSOURI.

941,732.

T0 all whon it may concern:
Be it known that I, Lews L. SCOTT a citi-

zen of the United St‘ltes, residing at T oplin;

in the county of Jasper and State of Mis-
gouri, have invented a new and Improved
Internal-Combustion Rock-Drill, of which
the following is a specification.

This invention relates to improvements in

‘internal combustion rock drilling machines

or engines, intended for use in mines-and
quarries for the drilling of holes to receive
explosive charges for dlsp]uuncr or breaking
away-the rock or mineral.

The objects of this invention ave: to pro-
duce a gus actuated rock drill which shall be
of comparatively small dimensions, of con-
pact, simple and inexpensive construction,
having all moving parts entirely inclosed
and thereby pu)t(,cted from damage conse-
quent upon the rough handling such ma-
chines usually receive at tho }mnd% of their
operators.

A tfurther object is to p10v1de an engine

in which the piston is practically Free

(moved upward and downward entirely by
the action of the internal fired gases upon

- it), yet conmected to a crank shaft, (through

35

40

55

.cycle gasolene engines.)

‘purpose that will be seen later.

a connecting vrod which is slidingly and
yieldingly connected to same,) said shaft be-
ing for the purpose of lumtlno the stroke of
said piston, and being a means of manually
starting said engine.

To these ends my invention consists in

various features of construction and ar-
rangement of parts, as hercinafter described,
illustrated - in_the accompanying drawings
and particularly pointed out in the appcnd-
ed claims.

Referring to the accompanying drawings
which form a part of this spcmﬁmhon I*w-
ure 1. is a horizontal plan view, (shown
partly in section), of iy improved internal
combustion rock drill. Fig. 2. is a vertical
longitudinal section of same. Ifig. 3 is a
front end view of Fig. 2, with head 21 re-
moved. Ifig. 4 is a section on the line X. X,
of Fig. 2. TFig. 5 is a sectional view of a
generator valve, (ecomimonly used on two
This valve forws
no part of the invention, but is shown for a
Fig. 6 is an
enlarged sectional view of the pl%ton 10, on
the line Y. Y. of Fig. 2. TFig. Tis a side
view of the bumpm plece 47.. Fig. 8 is an
end v1eW of same.
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Like parts are represented by surular nu-
merals of reference in the several views.

The numeral 1 denotes, what I term as the
first or upper cylinder. Theexplosive cham-
ber 46, of the cylinder 1 is closed by the head
12; the chamber 2, (which receives the ex-
ploswe mixture, drawn in at the conhection

4, through a valve such as shownjin Ifig. 5),

is closed by the crank case 3; the said crank
case 3 carries the main ]oulnals 44 of the
crank shaft; the balance wheels 11 join the
main shafts 44 through the crank pin 45.
The piston 10, (which is attached or con-
nected to the plston 33 through the rod 36),
is provided with the grooves L) the piston
pin 8, (which is connected to the crank pin
45 through the rod 5), has ends, (made in
square section), that project beyond the
bearing surface of said-pin in the rod 5,
these ends are adapted to work or slide in

1he grooves 19 of the plston 10; the sliding

mowmqnt of the pin" 8 is hmlted and 1s
stopped on one side by the piece- 47 (which
bears d()(llllst the said projections of pin 8,
said plece 47 carries“the spring 42 which
bears” against the inner front wall of the
pistou 10) and on the otler side by the {ool
stcd pieces 18, which are placed in the slots
22 of the plthll 10 (vefer to ¥Fig. 6). -The
long ways 89 form a part of the cagting 1
and serve as slides,” (which can be mounted
on the shell and tripod commonly used on
rock drills), and also forms a guide for the
cylinder .13 which is secured to the ways 39
by the gcrews 41; the second or lower eylin-
der 13 is also secured to cylinder 1 by the
bolts 48. The head 12 serves the purpose of
Clo\mo the explosion chambers 15, and 46,
and also forms a journal for the rod 36 and
carries the packing rings 84, which fit around
the rod 86, to prevent The escape or lenkage
of gas from oue explosive chamber to the
other; ; the Lead 12 iy clamped and held firm
between the eylinders 1 and 13, by the bolts
47 which are secured to the said cylinders.
The eylinders 1 and 13, and connected parts,
ave adjustable by the serew 37, or by some
other eqluvalent or (onvement device, in
connection with which the usual shell and
tripod support may b utilized.

The explosive chamber 15 of the eylinder
13 is closed by the head 12; the chiamber 20,
(which receives the explosive charge, through
a valve Gu(,h as shown in Fig. 5, at the open-

ing 4’), is closed by the head 21; the said
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head 21 carries the chuck 30, which is adapted
to rotate in the head 21. The cylinder 13 is
enlarged at its outer end to make room for
the enlarged portion of the rotating piece
35. The said rotating piece 35 is rotatively
mounted in the enlarged portion of the cyl-
inder 13, and has a small elongated projec-
tion, on the perimeter of which are cut the
spiral grooves 29; the rotating piece 35 has
a small central bore 43 through the elon-
gated projection of the rotating piece 35;
m this bore the shank of the drill steel 17
projects for a short distance; the hammer
plece 28 of the piston 38 fits snugly in the
said bore 43 and is adapted to reciprocate
in the said bore and strike the shink of the
drill steel 17 on each.downward stroke of
the pistons. The piston 33 carries the pins

"32, (and is rigidly attached thereto), which

are adapted to work in the spiral grooves
29, of the rotating piece 85, and .in the
straight grooves 27 of the cylinder 13.  The
rotating piece 35 carries the pawls 24, The
chuck 30 has an enlarged diameter at its in-
ner end, and on the circumference of this
enlarged diameter are cut the common
ratchet teeth 40. The pawls 24 are adapted
to work in the said ratchet .teeth, and
are held in engagement with same by the
springs 25. The drill steel 17 may be pro-

vided with the lugs 26, which it in the

grooves 28 of the chuck 80, so that if the
chuck is rotated the drill steel will be com-
pelled to rotate in unison with it. . As the
piston 33, (and all rigidly connected parts),
moves upward the pins 82 (which travel
in a straight live with the said piston and
also work in the straight grooves 27 of the
cylinder 13), working in the spiral grooves
29 of the rotating piece 35, will cause the
latter to rotate a small amount; the rotation
is transmitted from the rotating piece 35, to
the drill steel 17, through the pawls 24,
which engage the ratchet teeth 40 of the
chuck 30; the said chuck 30 causing the
drill steel to rcotate with it as before de-
scribed; on the down stroke of the piston
33, the pawls 24 run away from the ratchet
teeth as will be fully understood.

Any suitable sparking mechanism, (com-
monly used on gasolene engines), may be
utilized to explode the charges after they
have been introduced into the explosive
chambers. T do not wish to be restricted to
any particular kind. '

The operation of my improved internal
combustion rock drill is as follows: Assum-
ing that an explosive charge has been drawn
into the chamber 2, (on the dawnward move-
ment of the pistons, at opening 4 through a
valve such as shown in T'ig. 5), as the pis-
tons moye backward a similar charge will be
drawn into chamber 20, (at 4’ through a
valve such as shown in Fig. 5), while at the

841,735,

same time the charge in chamber ¢ is beng
compressed; when the pistons approach the
end of the backward stroke the charge in
chamber 2 will rush through the passage 9’
into the explosive chamber 46 of the cylinder

1; as the pistons move forward the charges’

in chambers 46 and. 20 will:be compressed,
while at the same time a new charge will be
drawn into the chamber 2; as the pistons ap-
proach the end of the downward stroke the
charge in chamber 20 rushes into the ex-
plosive chamber 15 of the cylinder 18,
(through the passage 9), at this time the
charge in chamber 46 is exploded, (by means
of a spark commonly useg on gasolene en-
gines), and the pistons will be driven back-
ward under the pressure of the explosion in
chamber 46; as the pistons move backward
a new charge is drawn into chamber 20 and
the charges in chamhers 2 and 15 are com-

“pressed; as the pistons reach the terminus

of the upward s{roke the burned gases are
exhausted from chamber 46 through the port
7', while at the same time the charge in
chamber 2 rushes irito chamber 46, and the
charge in chamber 15 is exploded, (by a
spark commonly used on gasolenc engines),
and drives the pistons downward. As these

operations continue it will be plainly- seen

that an explosion will oceur in chamber 46
on every up stroke, and a similar explosion
will occur in- chamber 15 on every down
stroke; further, that as the pistons move
downward, (by reason of the explosion in
chamber 15), the piston pin 8, (which is con-
nected to the crank pin 45 through the rod
5); will slide backward until it bears against
the pieces 18, and will then be pulled for-
ward with the piston. When the pistons ap-
proach the end of the downward stroke, the
projection 23 of the piston 38 will strike the
shanlk of the drill steel 17, and said drill
steel being in contact with the rock face, will
penetrate same. Should the projection 23
strike the said shank hefore the crank pin 45
reaches the dead center line, the pistons will
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come to a stop, but the crank will continue .

around moving the piston pin 8 forward in
the slides 19 of the piston 10. When the
crank pin 45 reaches the dead center line an
explosion oceurs in chamber 46 (as hefore
described), and drives the pistons backward;
on the backward stroke the pin 8 will slide
forward and hump against the spring 492,
through the piece 47. It will be plainly
seen that the result of this action is that of a
free piston; the pistons being moved entirély
by the pressure of the exploded chavges, and
not by energy stored in fly wheels. “The
cranle shaft serves the purpose of limiting
the stroke of the pistons, (Lo insure the
proper port opening, and to prevent an over
stroke), without receiving any jar from the
impacts of the pistons. Said crank is also a
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means of manually imparting motion to the
said pistons, for the purpose of starting the
sald engine. :

The rotation of the drill steel occurs as be-
fore described, ‘

Various changes in details of construction
of component parts of the machine may be
made without departing from the principle
and intended scope of the invention.

Having fully described my invention, what
I claim as new and desire to secure by Let-
ters Patent is:— ,

1. In an internal combustion rock drilling
engine, a pair of spaced cylinders, a guide
head connecting said cylinders, a piston slid-
able within the interior of each cylinder and
dividing the same into mixing and explosion
chambers; said explosion chambers being lo-
cated proximal to said guide head; a piston
rod slidable within said guide head and con-
nected at opposite ends to said pistons; a
crank shaft, a connecting rod connected to
said crank shaft, and yieldingly connected
to the adjacent piston, and a rock cuttin
drill bit arranged in striking relation to the
other piston. ’

9. In an internal combustion rock drilling
engine, a pair of spaced cylinders, a guide
head connecting suiH cylinders, a piston slid-
able within the interior of each ¢ylinder and
dividing the same into mixing and explosion
chambers, said explosion chambers being lo-
ated proximal to said guide head; a piston
rod shidable within said guide head and con-
nected at opposite ends to said pistons; a
crank shaft, a connecting rod connected to
«aid erank shaft and yieldingly connected to
{he adjacent piston, for independent move-
ment with respect thereto, and a rock cut-
ting drill bit arranged in striking relation
to the other piston.

3. Tn an internal combustion rock drilling
engine, a pair of spaced cylinders, a guide
liead connecting, sni(I]) cylinders, a piston slid-
able within the interior of each cylinder and
dividing the same into mixing and explosion
chambers, the explosion chambers being lo-
eated proximal to said guide head; a piston
rod slidable within said guide head and con-
neeted b opposite ends to said pistons; a
crank shaft, a connecting rod connecting said
erank shaft and connected to said connecting
rod, and upper piston; eushioning devices
earried by the upper piston and a rock cut-
ting drill bit arranged n striking relation to
the other piston.

1. A motor drill comprising a pair of op-
posed explosive engines drranged in aline-
ment with each other and having their pis-
tons nuttually connected, the upper piston
being formed with a socket and with longi-

“and a rock cutting drill bit arranged in sirik
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tudinal slots communicating therewith; &
crank shaft, a connecting rod, connected to
said shaft, formed with an eye at its lower
end, a transversely disposed pin carried in 88
the eye of said rod having its ends arranged
for sliding movement in said longitudinal
slots, whereby an independent movement of
said shaft is permitted; means for limiting
such movement in both directions and a vock 76
cutting drill bit arranged in striking rela-
tion to the lower piston. ‘

5. A motor drill comprising a pair of op-
posed explosive engines arranged in aline-
ment with each other and having their pis-
tons mutually connected, the interior of the
cylinder of each engine being divided into &
mixing and an explosion chamber, the explo-
sion chambers of the engines confronting
each other; the upper piston heing form
with a socket and with longitudinal siot
communicating therewith; a crank sl
connecting rod connected to said
formed with an eye at its lower end, &
versely disposed pin carried in the cye
said rod having its ends arranged for ¢
ing movement in said longitudinal si
whereby an independent movement of 82
shaft is permitted ; yielding means for i
ing such movement in one direction, &
means for limiting such movement in the
posite direction, and a rock cutting drill
arranged in striking relation to the lower
piston. ‘

6. A motor drill comprising a.pair of op- !
posed explosive engines arrgnged in vertical
alinement with each other and having their
pistons mutually connected, the upper pistor
being formed with a socket and with Jong:-
tudinal slots communicating thercwith, & 2
crank shaft, a connecting rod, connected to
said shaft, and formed with an eye at ity
lower end, a transversely disposed pin car-
ried in the eye of said rod having it ends
arranged for sliding movement in said slots,
whereby independent movement of said
crank shaft with respect to said pistons is
permitted; yielding means interposed be-
tween the inner wall of said socket and sald
pin for limiting the sliding movemens ot
Iatter in one direction and means located
jacent the outer end of said socket for Iix
ing such movement in the opposite direc
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ing relation to the lower %)iston.
In testimony whereof T have hereunic
my hand thiz 20th day of Getober A

1908, B
LEWIS L. SCOTT.
Witnesses:
Eriexy M. Moreny,
T.J. WeLrs,



