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- Invention are,

UNITED STATES

PATENT OFFICE.

JOHN GEORGE LEYNER, OF DENVER, COLORADO.

MULTIPLE-HAMMER-PISTON ROCK-DRILLING ENGINE.

No. 843,150.

To all whom &t may concern: .
- Be it known that I, Joun GEORGE LEY-
NER, a citizen of the United States of Amer-

ica, residing at the city and county of Den-

ver and State of Colorado, have invented

a new and useful Multi]rgle - Hammer - Piston
Rock-Drilling Engine,-of which the following

is a specification. _
My invention relates to improvements in
rock-drilling engines; and the objects of my

st, to provide an improved

- construction of rock-drilling engine having
~a pair of reciprocatory hammers arranged to

20

- these objects and certain other advantageous-
results will now be deseribed in detail in.

25

| ing;-; in which— .

30

-~ dinal sectional view thereof on the line 3 3 of

35

40

>

strike alternate blows upon the drill-bit or
upon an interposed striking-pin; second, to
provide an improved construction of rock-
drilling engine having a pair of hammer-pis-
tons actuated by fluud motive power, each
acting as the valve for the other and ar-
ranged to reciprocate 1n cylinders the axes
of which are at an acute angle to each other,
so as to deliver alternate blows to the drill-
bit. The construction by which I attain

connection with the accompanying draw-

igure-1 is a plan view of the improved

multiple - hammer-piston rock-drilling en--

ine detached from its supporting - shell.
ig. 2 is a horizontal longitudinal sectional
view thereof. Fig. 3 is a vertical longitu-

Fig. 1. Fig. 41s a side elevation of the rock-
drilling engine, the supporting-shell being
shown 1n section. Fig. 5 is a vertical longi-
tudinal .sectional view through one of the

hammer-piston cylinders on the line 5 5 of

Fig. 1. Tig. 6 is a transverse sectional view
on the line 6 6 of Fig. 1. Fig. 7 1s a trans-
verse sectional view on the line 7 7 of Fig. 1.
Fig. 8 is a transverse sectional view on the

line 8 8 of Fig.'1. Fig. 91s a transverse sec-
tional view on the line 9 9 of Fig. 1. Fig. 10
: is a transverse sectional view on line.10 10 of

Fig. 1 looking in the direction of the arrow.

" Fic. 11 is a front elevation thereof, the front

50

cyﬁhder—héad . dril], rotating gears, and ham-

mer-pistons being removed. Fig. 12 is a

front elevation .of - the drilling-engine, the
front cylinder-head being omitted. 'Fig. 13
is a perspective view of the drill-bit used in

- connection ‘with this drilling-engine. - Fig.

14 is a fragmentary plan view of a rock-drill-

ing engine, showing my multiple-hammer

Specification of Letters Patent.
Application filed May 8, 1906, Serial Ne, 269,618,

istons arranged to strike directly on the end |

Patented Feb. 5, 1007.

1 of a rock-cutting drill—bit,‘which 1S supporte:d
loosely and revolubly in the drilling-engine
In this arrangement

in a suitable chuck.
the striking—ginand buffer devices of the ar-
rangement shown in Figs. 2 and 3 are dis-
pensed with, and the drill-holding chuck acts
as a buffer for the spent blows of the ham-

‘mer-pistons. Fig. 15 is a vertical sectional-
‘view of the front cylinder-head, and Kig. 16

is a rear view of the upper half of said cylin-

der-head. .

6o

Similar letters of reference refer to similar |

parts throughout the several views:
Referring to the drawings, -the numeral 1
designates a casing, preferably a casting,1n

which at its front end 2 a cylindrical bore 3

is formed, and at its rear end two cylinders 4

and 5 are formed, which are preferably ar-

ranged in a horizontal plane side by side.
These two cylinders extend rearward from

the front central cylindrical bore 3 at a slight
‘diverging angle on opposite sides of the axial

center line 3 3 of the front central cylindrical
bore 3, and they are also arranged to intersect
or converge into each other and into the front
central cylindrical bore, preferably with the

| greater portion of their diameters. These
cylinders 4 and 5 are also arranged at an an-

ole relative to each other and to the front cy-

lindrical bore that brings the adjacent sides

7¢
75

80

of their forward ends to intersect each other

“at about the inner terminal end of the front
central cylindrical bore 3, and the partition 6

that separates these two cylinders 1s termi-
nated a short distance form where it would
end if it was extended to where the two cyl-
inders would intersect each other. _
})ing off of the end of this partition.forms a
arge aperture 7 from one cylinder to the

other at their forward ends. This arrange-

The stop-~

Q0

05

ment of these three cylinders forms quite a

large chamber 7* at their intersecting points.
The two angular cylinders are preferably

‘made in two diameters, the larger diameter

being at their rear ends. The larger bore of
each cylinder is preferably made a lhttle

100

longer than the smaller bore.  The chamber .

7% at the forward end portion of the smaller

‘bore of each cylinder forms a large circumfer-

ential exhaust-port,.one wall of which 1s
preferably formed at the end of the partition

‘that separates the two ‘cylinders.. From
this wall this exhaust-port extends forward a
short distance, i1ts width being suflicient to

105

110

allow variations of the length of the stroke.of

F

the ha,mmer‘rela,tive to the en_d of the drill- _
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- From this exhaust-port an exhaust-aperture
- 9 extends -thI‘();lﬁh the shell, preferably at its
- bottom, centr

- together at shoulders -11* and 124,
- two pistons are adapted to fit the two circum- |

1o ferential bores of each cylinder. Both of

15

. through the shells of the hammers.
- rear ends of these two circular cylinders are
- interiorly threaded, and a nut-shaped plug-

20

‘hammer-pistons- are of the same size and

IR L L

bit, as will be explamed fully hereinafter. !

trally between the cylinders to
the atmosphere. In these two angular cyl-
inders I fit hammer-pistons 11 and 12, each
of which is made in two diameters thatTmeet '

hese |

these angular-arranged. cylinders and both -

length. These two pistons are provided
with axial ports 11® and 128 that extend
into their rear ends to near their front ends,
from which radial ports 11¢.and 12° ext%rllld

e

cylinder head 13 is threaded to each. These

- nut-shaped plug-cylinder heads are provided

~ with a chamber 14, that extends into them | p

two angul

30

~‘tion 17 1s formed on the casing i
- - inder 4 and forms an integral part of the hub -
. 16, and on- the casing

35 also formed, that connects with and extends

40 | ,
- short distance, and an inlet-port 18 is drilled
- at an angle through the hub and casing into

- circumferential

45

- cumferential

. 50

55

: 6

engine. The cylindrical shell in which these |

the rear of the shoulders 21 and 22, that are

formed, which I will designate A and B.-

drilled through the lug 172 from its end to in-

from their inner ends, which act as cushion-

ing-spaces for the motive fluid of the drilling- | p

so-that they will

ar-disposed. cylinders are formed is
provided with -a motive-fluid inlet 15, which l
1s preferably formed in a projecting hub 16,

which is preferably positioned on top of the
casing centrally of its width and at a short

distance from its rear end. A small lug por- |

a ‘cross-lug 172 is

rearwardly from thé lug 17 at an angle to-
walig(? the cylinder 5. - - |

The motive-fluid inlet-aperture 15 is inte-

riorly threaded to receive a hose connection.

The aperture 15 extends'into the hub only a

_ ports. 19 and 20, that are
formed in both cylinders a short distance to

formed in the cylinder at the intersection of |

its two' diameters and which consist of cir-
ooves in the periphery of the |

cylinders. These ports are connected to-
gether by an aperture 224 that is formed
through the partition 6. From the bottom

over-the cyl- |

1 .

of the inlet-aperture 15 two inlet-ports are

The mlet-port A connects, through the cylin-:
drical bore 4, with a port A’, which is_drilled

down through the lug 17 into the cylinder 4, |
theentrance to which is threaded and plugged
by a threaded plug 20." (See Fig. 7.) The |
port A’ régisters .with a port A% that is

tersect the port A’. The outer end of the !
port- A? is plugged up. - This port A? inter- :
sects a port A% that is-drilled down through
a'boss 17, that is formed on the end of the
lug 174, This port A2 is drilled at an angle |

843,159

that will bring it out into the cylinder 5 near
its rear end. The port B connects, through
the cylinder 5, with the port B’, (see Fig. 7,)

------

which is  intersected by a port B2, that is -
drilled longitudinally through the shell be- 7¢

tween the two cylinders until it intersects a

port Ba’ which enters the rear end of the cyl_' [

inder 4 In the same position as.the port A3
enters tre cylinder 5. The ports A and B,

however, do not register opposite each other,

the port A being placed a trifle forward of the.
port B toward the front end of the cylinders,

vent the centerinﬁ or locking of both pistons, .
e sure to start in any posi-
tion relative to each othér they may assume.
Thus 1if the drill was turned vertically up-
ward, so that the hammer-pistons both
dropped to the rear end of. their cylinders
and were not in operation, the inlet-port B
would be covered up by the largest diameter
ortion of the hammer-piston 12, as the for-
ward edge 12* would extend over it. The
ort A, however, 1s placed forward of the port.
B sufficient to enable a portion of it to extend
over the edze 11* of -tﬁe' hammer-piston. 11
and be open to the space surrounding the
smaller diameter of the hammer-piston 11.

‘This arrangement of the port- A permiis the
| motive fluid to flow from the port A around

the smaller part of the hammer-piston 11
into port A’ and through cross-port A? into

75

i the object of this arrangemernit being to pre-

9¢

55"

and through port A® into the rear end of the

cylinder 5, which starts the hammer-piston
12 forward, and, driving iis forward stroke, it

11, as will be fully explained hereinafter. If

100
acts as a valve to start the hammer-piston

both hammer-pistons were at the forward

drill was inclined downward and was inoper-
tive, and the striking-pin also dropped down
in the buffer-sleeve 252 so that the ham-
mer-pistons rested against the end of the
steel buffer-sleeve, they would be far enough
forward to bring the edges of their shoulders
11* and 12* past the ports 21 and 22, respec--

“end of the drill, as would be the case if the

105

ITO

tively, and they would not start back quickly,

but might start slowly from the forward leak-
age of the motive fluid; but the instant the
drill-bit was fed forward by the feed-screw

115

agamnst rock it would raise the striking-pin .

against the hammers, and their shoulders 114

and 12* would be moved back past these

ports mto their normal operative positions
and would immediately start on their rear-

120

ward _stroke, and.the hammer-piston 12
would be started forward first, as it would

receive the motive fluid from the inlet-port A, .

as above described, and the hammer-pistons

would immediately start to reciprocate in
opposite directions in successive "alternate
order. These two ports register with two
circumferential ports 22% and 23, formed in -
the hammer-pistons 11 and 12, respectively,
adjacent to their rear ends and positioned to

130
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hammer-pistons are at the end of their for

ward drill-driving strokes. The port B2 is
drilled through the shell of the cylinder 4,
and 1ts entranee 1s threaded and plugged by
a threaded plug 24. Thisseries of ports ad-

mits the motive fluid in alternate order to the
two cylinders thrm:lgh the medium of the two

pistons, which reciprocate in opposite direc-
tions simultaneously and in the following

are in the positionsshown in Fig. 2, the motive

fluid enters the port A and flows around the

circumferential port 22® into the port A’,
from which 1t flows into-the crossover-port,
A? into the port A® and .into the cylinder 5
at the rear end of the hammer-piston 12,

~which has not quite reached the end of its

rearward stroke, but is in the same relative
position as the hammer-piston 11, which has
not quite reached the end of its forward
stroke. Consequently the =motive . fluid,
which may be compressed air, flows in be-

hind the hammer-piston 12 and cushions its

rearward stroke and starts it forward at the

~ same time the piston-hammer 11, which is at

30

35

40

the forward end of its stroke and which has

struck its blow, has its éxhaust-ports 11¢reg-

istering with the exhaust-chamber 72 and
the air that drove it forward has escaped
through the exhaust-aperture 9 to the at-
mosphere and the pressure is removed from
its rear end, and a portion of the air flowing

into the inlet-aperture 15 flows through the |
ports 18 and 19 to the front of the shoulder

112 of the piston 11, and it is moved rear-
ward and closes the air-inlet port A’ as it
passes over 1t. ‘Consequently the hammer-
piston 1s moved rearward by the air flowing

to the front of its shoulder 114, and it acts as |
a valve to admwit and control the forward
| In |
the same manner the hammer-piston 12 acts
asa valve for the hammer-piston 11, as when.

striking movement of the hammer 12.

the hammer-piston 12 is at the forward end
of i1ts stroke the air behind it is exhausted
through 1ts axial port 122 and out of its ra-
dial exhaust-ports .and through the exhaust

port and- aperture to the atmosphere. The
alr then enters the port B and flows through .
the ports B” and B? and B? into the rearward

end of the cylinder 4 and starts the hamner-

- piston 11 forward, while the air entering the

55

00

ports 18 and 20 to the front of the shoulder
12* of the hammer-piston 12 moves it rear-

ward. Thus the two pistons are recipro-

cated 1n successive alternate order simulta-
neously, and each piston strikes at each re-
ciprocal stroke a blow directly against the
shank end of a rock-cutting drill-bit or against
the adjacent end of a striking-pin, through
the medium of which the blows of the ham-

mer-pistons are imparted.to the shank end of

a rock-cutting drill-bit. I preferably use,

‘manner: Assuming thatthe pistons11and 12

‘register with said ports A and B when thg | driving the drill-bit, and preferably arrange

it as follows: In the front cylindrical bore of
the casing I place a buffer-sleeve 254, which
fits loosely and slidably in the bore and ex-
tends a short distance from the rear end of
the cylindrieal bore in which it rests into and
slightly beyond the end of the chamber
formred by the intersection of the two angu-

Jarly-disposed cylinders and against shoul-

ders 25° at the junction of these three cylin-
ders, that periits the sleeve to project into
the reciprocal path of the two pistons. These

exhaust-chamber, which is in the shape of
the figure 8, the wall between the two por-
tions of the chamber being cut away cen-
trally where the chambers intersect. (See
Fig. 9.) The buffer-sleeve 25* is provided

with an axial bore of two diameters 25¢ and

26, the smallest of which extends into it from
1ts hammer-striking end. This bore 25° ex-

3

70

75

‘shoulders are formed bv the contour of the .

80

tends imnto the buffer-sleeve but a short dis-

26, which extends into the sleeve from its
rear end the greater portion of its length and
intersects the smaller bore 25 with a square

shoulder 27. This: buffer-sleeve occupies a
portion of the front cylindrical bore 3. = At
1ts front end a steel buffer-ring 28, that fits
snugly but loosely in the eylinder, is placed,

which is provided with a thin hub portion 29,
that eéxtends into the larger bore 26 of the
steel buffer-sleeve a poriion of its length,

| tance, and it is intersected by the larger bore

9o

95

thus leaving a space between the end of the -

sleeve and the square shoulder 27. This
steel ring I term a, “buffer-hub’” ring.

Against the front side of this steel ring a rub-
ber buffer-ring 30 is placed in the cylinder 3,

and against the rubber ring a steel washer .3.1
13 placed, which also fits snugly in the cylin-
der. | - o -
The steel buffer .hub-ring 29, the rubber
buffer-ring 30, and the steel washer 31 are all
provided with axial apertures of the same di-

| ameter, and through them I extend one end of
acylindrical sleeve 32, which contains an axial

aperture that is arranged and adapted to hold

ICO

105

11O

the rock-cutting drill-bit 33, and which T .

term a ‘“‘drill-bit-holding’’ chuck. Theinner
end of this drill-bit-holding chuck fits loosely
and rotatably in the axial apertures of these

115

bufiers and the washer and extends within

the steel buffer-sleeve to close to the innerend
of the steel buffer hub-ring 29.° Within the
steel buffer-sleeve and the inner end of the

“drill-bit-holding chuck I fit loosely and-slid-

ably the striking-pin 25, which preferably
consists of a short slug or stud member, the

striking end of which fits loosely in the small

axial bore of the steel buffer-sleeve and nor-

120

125

mally projects beyond the steel buffer-sleeve
into the reciprocating path of the two piston- -

hammers a short distance. ollar
formed. on the stud, which is designed to fit

65 however, a striking member or pin 25 for | loosely in the large axial bore of the buffer-

A collar 25° 1s

130
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sleeve and to bear against the inner shoulder long sleeve or hub 424, which extends from
27 of the steel buffer-sleeve when the striking | the gear loosely over the feed-screw to the

- end of the stud is projecting into the recipro-

-~ cal path of the hammers far enough to receive
5 the full force of their blows. From the collar
the stud extends loosely and slidably into the
adjacent end of the drill-holdingchuck. The
striking-pin is, however, made a little larger
~1n diameter than the drill-bit-holding aper-

10 ture in the chuck, and the inner end of the

- chuck 1s provided with a counterbore to re-
~cetve 1t, which is: made enough longer than
that portion of the striking-pin that extends
into the chuck to allow it a short reciprocal

i5 movement in it. The collar of the striking-
pin rests within the sleeve between the shoul-
der 27 and the ends of the hub of the steel
bufier hub-ring, and the thicknessof the collar
1sarranged to leave. a space at the side of the

20 collar for the collar to move reciprocally in-a | chuck of a suitable su

distance sufficient to compenssate for the vari-
able and irregular feeding of the drill-bit for-
ward into the rack relative to the speed it is
- cutting into the rack and the driving-for-

25 ward movement of the striking-pin by the

blows of the hammer. The drill—hélding-

~ chuek 18 provided with a toothed gear 34,

which comprises a disk portion that is prefer-

ably formed integral with it intermediate:of
3o its ends. The gear portion of the chuck is

- - positioned to extend from the end of the cyl-.

1nder-bore 3 to and against the steel washer
- 31. " To the end of the front cylinder 3 I se-
~cure & cylinder-head 35, preferably by means

35 of stud-screws.36, which are threaded to the

lugs 37 of the cylinder and extend loosely

- through lug portions 38, formed on the eylin-

der-head. Nuts 39 are threaded to the end

- of the studs and clamp the eylinder-head to
4c the cyhinder. This

| provided with a hub porticn 352, and the

-¢huck extends beyond the gear to the end of

the hub. The chuck-gear is not large

enough in diameter to fill the cylinder, and

45 a hub 35 is formed on the inside of the

cylinder-head, which surrounds the gear
loosely and fills the space between it and the
.cylinder and extends to.and a
. washer, thus forming an abutment for all of
50-the buffer-washers. -The front end of the

- eylinder is provided with a depending lug 40,

which 1s provided with an axial aperture 41,

in which a gear 42 is rotatably mounted.

- The rear end of the casing is also provided
55 with a depending lug 43, which contains an
~ aperture in axial alinement with the aperture

41 1n the lug 40 of the front end of the easing.

Anut44issecured in the aperture of the lug 43,

- and a feed-screw 45 is.threaded to the nut and |

' 6o extends to and threugh the gear 42 loosely.
The front cylinder-head extends down over
the depending lug and confines the gear in

- the lug, and an aperture is formed in the eyl-

inder-head, throu %h which the feed-screw ex-

- 65 tends loosely. Tk

ont cylinder-head -is’

gainst the steel

e gear 1s provided with a

i

'I

used for the drill-bit.

mined distance from its end and

‘used, and one of the

type of a drill-bit and dlﬂl—holﬁg

seribéd in my

inverted key-lugs 46, which fit loosely and

slidably into two oppositely-arranged

key- -
ways 47, formed on the opposite sides of tﬁre

feed-screw. The opposite end of the feed-
screw 18 rotatably mounted in a block 48,

' which is supported by’ a bracket 49, formed

of two rearwardly-extending rods 49* and a

cross-bar 50. This bracket-is secured to a -
shell 51,which is provided at its opposite sides

with guideways 52, and on the opposite sides

of the bottom of the eylinder’s casing slide-

ways 53 are formed, which fit slidably in the
guideways of the shell. The bottom of this
supporting-shell is dprovided with a fan-tailed

hub 54, which 1s adapted to be clamped by a
qlortjng-column. *
The rock-cutting dnlil-bit 33 consists of

nut. At its end portion it is provided in its
inner periphery with two oppositely-arranged -
7€

75

8¢

bar of any of the merchantable forms of
cross-section of drili-bit tool-steel in use, it -

only being necessary to make the axial aper-

ture 1w the d]"i]l-holding chueck of the same

form as the cross-section of the tool-steel
The shank end of the

{)D, 7

drill-bit is inserted in the aperture of the .

chuck loosely against the end of the striking-

pin, and it may be provided with a collar or

with projections positioned at a;‘(frede_terf-
a

rest against the end of the ehuek and to de-

fine the distance the shank shall extend into

the chuck and into driving relation with the

ted to

10

hammer-pistons, if desired, in case the strik- :

1ng-pin was dispensed with. = It is not neces-

sary ‘to use a collar or projections on the

shank of the drill-bit whén the striking-pin is .
great advantages in 1-

using a striking-pm is that it enables me touse
drill-bits as they are cut from the merchant-

able bars of tool-steel in-their natural condi-

tion without machine or forge work of form-
ing a collar or projecting lugs of any kind on
nsing

their shank or striking ends and dx

110

with all work on them except what is neces-
sary, to form the rock-cutting lips ononeend.

I preferably use, however, ior the drill-bit
‘the eruciform drill-bit tool-steel in common
‘use in rock-drilling e

Ines, as shown in Fig,
13, and make the axial aperture in the drill-
holding chuck of cruciform shape in cross-
gection, as shown in Fig: 12, to receive loosely
the shank end of the drill-bit, which is simply
inserted against the striking-pin and is held

from turning in the chuck by the introverted

lips of the cruciform-shaped aperture.
chuck and

the striking-pin and the general features of

the buffer mechanism and also the feed-

115
120

125

screw rotation of the drill-bit form essential -

features of and are fully illustrated and de-
253,409, filed April 3, 1905, and 213,988, filed

‘applications, Serial Nos.

13
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States Patent Ofhice.

848,159

June 24, 1904, now pending in the United

In Fig. 14, which 1s 8 fragmentary. plan
view similar to Fig. 2, Lillustrate a slightly-
different arrangement of the drill-bit and the
drill-bit-holding chuck and drill-bit-rotating

gear from that shown in Figs. 2 and 3. In

this ‘arrangement the striking-pin and the

steel buffer-sleeve and the hub-ring bufler
and the rubber buffer-ring and steel washer
are dispensed with and the front end of the
cylindrical bore 3 is made smaller and re-
ceives a drill-holding chuck 53%, which 1s
pressed into it and which is provided with a
collar 54 on its front end, that is seated 1n a
stepped counterbore 55 at the forward end of
the bore 3, in which the body of the chuck 1s
placed. A counterbore 55* of larger diame-
ter than the bore 3 and step 55 is formed In

the outer end of the casing, and a gear 56 1s
revolubly seated in it at the side of the chuck.
‘'This gear is provided with an axial aperture

57 of a polygonal form of cross-section, pref-

- erably a hexagon-shaped aperture, while the

25

35

chuck is provided, preferably, with a round
axial aperture 58. . The front cylinder-head
35 is secured to the end of the casing in a
manner similar to that shown in the other
arrangements of the drill. The
meshes with the gear 42 and is rotated by the
feed-screw in the same manner as shown 1n
Figs. 2 and 3. The drill-bit 59 1s, however,
provided with a round hammer-piston-strik-

- ing shank end portion that projects loosely

into and through the chuck into the recipro-

~cal paths of the two hammer-pistons, and 1t

is also provided with ~a hexagon portion

~ that extends loosely into the hexagon aper-

40

ture in the gear, which keys it so that 1t 1s ro-

tated with the chuck. This hexagon portion

extends through the gear against the ad)a-
. cent end of the chuck. The drill-bit 1s thus

45

50

free to be inserted and withdrawn instantly

by hand,as either the drill shown in the Figs.
2,8, 13, or 14. | R

"The operation of my mtﬂtipleéhé,mmer-pis-
ton motive-fluid-controled rock-drilling en-

 gine is as follows: The rock-drilling engine is
mounted on a supporting-column, with its
-rock-cutting drill-bit in operative relation to

“rock. The feed-screw is then rotated to feed

55

~_ Ing-pin

60

'65

“the cylinder through its supporting-shell un-

til the cutting-points of the drill-bit bear
against the rock and its shank end pushes
against the end of the striking-pin, and 1t 18

held against the inner shoulder 27 of the steel

buffer-sleeve and the striking end of the strik-
in the reciprocal path of the hammer-
pistons. " The motive fluid, which 1s com-
pressed air, is then turned on and flows
through the ports, as above described, caus-
ing the hammer-pistons to reciprocate and
strike against the striking-pin in successive
alternate order, each hammer-piston striking
on about one-half of the end of the striking-

gear o6 |

—

'l

tures differing in Ang
from that shown and as far as certain fea-

pin adjacent to it. The blows of the ham-
mer-pistons against the striking-pin are 1m-
parted against the end of the drill-bit, which
i1s driven into the rock. The feed-screw 1is
then rotated to feed the drill-cylinder and

drill-bit forward as fast as the drill-bit cuts
into rock,and at the same time the rotatory

movement of the feed-screw through the gear

42, which 1s feathered to the feed-screw at

the outer end of its hub portion, is rotated
with the feed-screw, and 1its rotative move-
ment is imparted to the chuck-gear and drill-
bit-holding chuck and through fhe medium
of the drill-bit-holding chuck to the drill-bit.
Consequently while the drill-bit is being fed
forward by the rotation of the feed-screw it 1s
also being continuously rotated by the feed-
screw’s rotative movement, and at the same
time the two pistons are striking in alternate
order with great rapidity and in perfect uni-
son and twice as fast as one hammer-piston
would strike in a single-cylinder hammer-

piston drill, and they are also each striking
just as hard and effective drill-bit-driving

blows against the striking-pin asone hammer-
piston would strike in a single-cylinder drill.
~ 'While I have preferably illustrated and de-
scribed the preferred construction and ar-
rangement of my multiple-hammer piston-
drill applied to a duplex or twin hammer pis-
ton-drill, I do not wish to be limited to the
exact arrangement and construction shown,
as my invention may be embodied 1n struc-
etail and arrangement

tures are concerned is applicable to rock-

drilling engines operated by steam, electric-

ity, or manual power.

‘Having described my invention, what I

claim as new, and desire to secure by Letters

Patent, 1s— | S
1. A rock-drilling engine, comprising & cas-

O
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ing containing two cylinders arranged at an-

‘acute angle to each other, 2 hammer-piston in
each of said cylinders, mears to secure a drill

in the front end of said casing and means to
reciprocate said hammer-pistons to deliver
alternate blows upon said drill. |
2. A rock-drilling engine, comprising a cas-
ing containing two cylinders arranged at an

acute angle to each other, a hammer-piston.

in each of said cylinders, a drill-holding
chuck in the front end of said casing, a strik-
ing-pin and means to maintain it in alne-
ment with said chuck, and means to cause
said hammer-pistons to 'deliver alternate
blows upon said pimm. o |
3. A rock-drilling engine, comprising a ¢as-
ing containing two cylinders arranged at an
acute angle to each other, a hammer-piston
in each of

ing-pin and means to maintain it in aline-

said cylinders, a drill-holding
| chuck in the front end of said casing, a strik-

11O

I1§

120

ment with said chuck, means to cause sard

hammer-pistons. to deliver alternate blows

13C
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feed said casing
and rotate said chuck. _ - '
- 4. In a rock-drilling engine, a. casing,
means to
thereof, a pair of guideways in said casing
converging toward the front end thereof, a

~-reciprocatory hammer mounted in each of

10

said guideways and means to cause said ham-
‘mers to deliver alternate blows upon said

| drill,

- 5. In a rock-drilling engine, a dﬁll—holder, |

: a pair of hammers guided to reciprocate

5

20

along lines converging toward said holder and
means to cause said hammers to deliver al-
ternate blows to the drill. = |

6. Ina rock-drilling engine, the combina-
tion of a support, a casing reci rocally
mounted on said support, a drill-chuck in
said casing, means to feed said casing along
sald support and to simultaneously rotste

sald chuck, a pair of hammers mounted to

- Teciprocate in said casing along lines con-

~verging toward said chuck and means to

25

cause said - hammers' to deliver alternate
blows to a drill held in said chuck. -
7. In a rock-drilling engine, a casing com-

. prising two.cylinders arranged at an acute

30

angle to each other, a drill-chuck in the front
end of said casing the axis of which bisects

sald angle, a hammer-piston in each cylinder

and means to convey a motive fluid to said

pistons comprising ducts in said casing and

40

grooves in sald pistons, arranged so that said

5 pistons are simultaneously reciprocated in

opposite directions to deliver alternate blows
to the drill in said chuck.

~ 8. In a rock-drilling engine, a casing com-

prising two cylinders arranged at an acute

angle to each other, a drill-chuck in the front
end of said casing the axis of which bisects

. sald angle, a striking - pin maintained in

43

. tons, arranged so
- multaneously.reci

55

“.each of said cylinders,

65

. striking-pin. - L
_ a rock-drilling engine, the combina- |
‘tion of & support, a casing mounted thereon

- means to feed said casing along sai

axial alinement with sai
Piston in each cylinder and means to convey
a motive fluid to said pistons comprising
ducts in said casing and grooves in said Ppis-
that said pistons are si--
rocated 1n opposite direc-

tions. td@ehve_r alternate blows fo the said

comprising two cylinders arranged at an
acute angle to each other, a drill-chuck ro-

tatably mourted in the front end of said cas-

- 1ng, a s‘trihng-('{in-

maintained in axial aline-

ment with said. chuck, a hammer-piston in

3 pistons in opposite directions to de-
hiver alternate blows to said strikin -pin and
| § support
and to simultaneously rotate said chuck.
10. In a rock-drilling engine, the combina-

s

tion of a casing containing a plurality of cyl-

support a drill in the front end

chuck, a hammer-

each o means to convey mo-
~ “tive fluid to said casing to reciprocate said
€o -h; '

843,189

‘1n, sald cylinders and pistons having ducts

| formed ‘therein to convey a motive fluid to
simultaneously reciprocate said pistons in

‘opposite directions, a drill-chuck arranged in
tl?e front end of said casing, a striking-pin re-
| ciprocally mounted. in said chuck, and buffer
| devices for said pistons and striking-pin,
11. In a rock-drilling engine, the combina-
tion of a casing containing two cylinders, a
‘hammer-piston in each cylinder, said casing

‘having duets to convey motive fluid to said

pon said pin, means to support said casing | inders y each having a hammer-piston there-
~ and means to simultaneously :

70

75

pistons, a chuck in the front end of said cas- - .

ing, a striking-pin reciprocally mounted in

sald chuck, buffer devices for said pistons
| and striking-pin, a support for said casing, &
feed-screw to feed said casing along spid sup-

| port and intermeshing gears

| tated as said casing is fed.

. on said chuck
| and feed-screw, whereby said chuck is ro-
| - - 85

8o

+,12. In a fluid-controlled rock-drilling en-

‘glne, a casing, two cylinders in said- casing,
each having -a hammer-piston, a rotatable
chuck mn said casing, a drill arranged to be
-supported by sald chuck, a striking-pin re-

| ciprocally supported in said casing and hav-

| 1ng one end projecting into said chuck in op-
' erative striking relation to said drill, a buffer

surrounding said striking-pin and arranged

to cushion the spent blows of said hammer-.

pistons ‘and said striking-pin, a feed-screw
for feedin

sald drill.

~ 13. In a fluid-controlled 'rock-drﬂ]jng._ﬁn-:

gme, the combination with the supporting-

- | shell and.the casing, having a pair of ¢ylin-

ders, each cylinder of which is provided with

said drill, and gears connected
with said feed-screw and chuck for rotating

J 1o

95

100

& hammer-piston, and fluid-ducts leading °

from a source of supply arranged and adapt-

10§

ed to reciprocate said hammer-pistons in

opposite _ _ :
steel buffer-sleeve in said cylinders slidably

rections in alternate order,. a

mounted therein and provided with a bore of

different diameters and projecting at one
‘end into the reciprocal path of said hammer-

pistons, a steel ring -at the opposite end of

said buffer-sleeve, having a hub that pro-

Jects mnto the large bore of said sleeve, a

space 1n said buffer-sleeve between the hub
of said-ting and-the bottom of the large bore
of said buffer-sleeve, a rubber buffer-ring at
the end of said hub-ring, a steel washer at

the end of said rubber buffer, a chuck ex- -
120

-tending at one end .through 'said steel
“washer, and .rubber buffer-ring, and hub-

110

115

ring, into the large bore of said steel buffer- -

sleeve, to near the end of the hub of seid hub-

| ring, & drill in-said chuck, a striking-pin ex-
tending in said steel buffer-sleeve and into

125

said chuck, having its front end projecting -

‘through the small bore of said steel
sleeve into the reciprocal path of said ham-

‘mer-pistons, and a collar intermediate of its

ends -extending mnto the large bore of ‘said

uffer-

130
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ond in said chuck, against said drill, a
ring arranged to cushion the
sad striking-pmn, a

843,159

steel buffer-sleeve, there being an operative
drill-driving space in said steel buffer-sleeve
between the collar and the adjacent end of
the hub of said hub-ring, the opposite end of
said - striking-pin projecting slidably into
said chuck 1n operative striking relation to
said drill, a front cylinder-head secured to
the end- of said cylinder, & hub-abutment
portion extendng to said steel washer, a
feed-screw connected to said shell and casing
and arranged to feed said drill, and means

connected to said feed-screw and chuck for

rotating said drill, substantially as described.

14. Tn a fluid-controlled hammer-piston.

drill, a casing, a chuck revolubly mounted in
said casing, a drill in said chuck, two cylin-
ders in said casing, having two pistons, ar-
ranged to reciprocate in opposite directions,
and to drive said drill, a steel buffer-sleeve in
said casing arranged to receive the spent

blows of said hammer-pistons, & striking-pin

‘slidably mounted at one end in said bufier-

sleeve and slidably mounted at 1ts o%poﬁsite
uffer-

spent, blows of
rubber ring arranged to

resiliently cushion the movements of said
buffer sleeve and ring, an abutment for sald
rubber buffer-ring, a feed-screw for feeding
the drill, and means connected with said
gi{-‘;ﬁ—screw and said chuck for rotating said

15. In a fluid-controlled piston-drill, the
combination of a casing contaning two cyl-
inders, a piston reciprocably mounted n
each cylinder, said casing having fluid-ducts
leading from & source of
tatably mounted in the front end of sald cas-
ing to hold a drill, a buffer-sleeve in said cas-
ing in axial alinement with said chuck, a
buffer -ring and washers surrounding said
chuck at the end of said sleeve, and a strik-
ing-pin reciprocably supported by said sleeve
and chuck to engage the end of a drill in said
chuck and to receive the blows of said pis-
tons and deliver them to the drill.

In testimony whereof I affix my signature

in presence of two witnesses.
| "JOHN GEORGE LEYNER.
Witnesses:
R. L. BROwWN,
GEORGE R. GRIEVE.

4
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supply, a chuck ro- -

40
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