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' GEORGE R. BENNETT,_ OF DENVER, COLORADO.

- ROCK-DRILL.

To all whom 1t may conc.em:

Be it known that I, Grorer

and State of Colorado, have invented cer-
tain new and useful Improvements in Rock-

Drills, of which the following is a specifi-

10

cation. a

This invention relates to improvements in

‘rock drills and more particularly to the class

~ characterized by a housing inclosing a re-

15

~is applicable to fluid pressure engines 1n
20

~ciprocating hammer or piston which 1s ac-

tuated by means of fluid under pressure to

deliver a succession of impacting blows upon
‘the shank of a drill or other tool, longitu-
“dinally movably introduced into one of the

ends of the housing.

The objects of the present imrention, which

which the piston forms part of the recipro-
cating tool, as well as to the class ol instru-

~ ments above described, reside; firstly; in the

25

- 30

35

40

provision of a normally closed reservoir or
other store of fluid under pressure, such as

compressed air, which being in-continuous
communication with one end of the housing

in which the hammer or other element has a

reciprocating movement, will deaden the

shocks and vibrations to which the engine 1s

subject, by absorption of the reactive force,
ordinarily exerted npon the stationary parts
- of the mechanism through the agency of the

body of motive fluid by which said element
was propelled, when the latter i1mpinges
upon the tool; and secondly; in the .pro-
vision of a device 1n which a body of ex-

pansible motive fluid is applied to act re-

peatedly upon the reciprocating hammer or

piston during its effective stroke, without

being exhausted or replenished (except to

compensate for leakage by reason of de-

~ fective joints), and without being com-

50

pressed or otherwise varled . during the

movement of the said hammer or piston in
‘the opposite direction. '

The 1nvention consi

sts to this end in pro-

viding a housing the air space of which is.

at all times In communication with a reser-

voir of expansible motive fluid such as air
under compression, and in the provision of

means whereby the capacity of said reservoir

is increased and decreased in inverse ratio ‘ vide

s R. BENNETT,
‘a citizen .of the United States of America,
‘residing at Denver, in the county of Denver

~ Referring to the drawings C
reference characters, 4 designates the cylin-
90

| to the v‘aria;tionsf; in the longitudinal extent
of said space due to the reciprocating move-
ment of the hammer. “As a result of this

arrangement the hammer may be retracted

~ UNITED STATES PATENT OFFICE.
- Speéiﬁcatibﬂ of Letters Patent. | 'Pat_ented Dec. 205 19.10_ |
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against the pressure of fluid contained with-

in the housing, without varying its density

while when, at the end of its stroke, the said
hammer is released the motive fluid will by

the force of its expansion, drive 1t forward
‘against the tool, and subsequently relieve
‘the engine from the jars resulting from re-

‘action. |

An embodiment of the invention is shown

‘in the accompanying drawings in the va-
rious views of which like parts are similarly

designated and in which—
Figure 1, represents a sectional elevation

of the engine, Fig. 2, a sectional view taken
along the line 2—2 Fig. 1, Figs. 3, and 4,
transverse sections taken along the line 3—4 -
Fig. 2, showing the moving parts in their
opposite, extreme positions, Fig. 5, a modi-

fied construction, in which a second engine

is substituted for the reservoir and compen-
sating means, and Fig. 6, a second modifica-

tion including two engines whose housings

are in continuous communication with a.

reservoir of motive fluid.

ciprocation therein, a tool upon which said

hammer impinges, a device for retracting

the element against the fluid pressure and a

means for releasing the same at the termina-

tion-of 1ts rearward stroke.

drical housing which, in this case 1s con-
nected with a movement-carrying frame 5,

and is slidably supported upon the trough-

shaped member 3 of the stationary base 2.
A piston here shown as a hammer 6, fitted

for reciprocation within the bore of the cyl-
inder, has a stock 7 which projects through
a stuffing box 8 at the rear end of the hous-
ing and terminates in a conoidal head 9.

The stuffing box above referred to, is formed
in a piston movably fitted in a compression
chamber 10, which communicates with the

‘Thousing by means of small valve-controlled
“apertures 12 and whose function 1s to pro--
an air cushion to arrest excessive tor-

by numerical
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- My improved rock drill consists, briefly,of
a cylindrical housing, & hammer fitted for re-
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duced below

-2

ward movenent
sistance to the progress of the tool 1$ dimin-
ished by reason of a soft strata in the rock
upon which 1t acts or other cause.

The mechanmism by which the hammer is
retracted against the Huid pressure and sub-

sequently released, includes a shaft 13 which
being revolubly mounted upon the frame 35,

carries at one of its ends, a pulley 14 by
which it may be connected with a suitable
source ot power, and at its opposite end, a
crank-disk 15 whose wrist connects, by
means of a pitman 16, with an GbCIHELtOI‘y
segment 17, the pulpheml teeth of which
mesh with those of a rack 18. This rack
which 1s slidably supported on the frame 5
1n bearings 19, is provided with two jaws 20,
the hooked extremities 21 of which are
adapted to engage the head 9 of the hammer-
stock, so as to draw it rearwardly against

the pressure exerted upon the hammer by

the motive ﬂuld

A roller 22 secured upon the frame be-
tween the 1esﬂwnt members 20, serves, In co-
operation with beveled bosses 23 on the j Jaws,
to separate the latter for the purpose of re-
leasing the hammer at the termination of its
rearward stroke.

The normally clesed reservoir 24 contain-
ing the motive fluid which actuates the en-
oine, 18, 1n the construction shown in Figs
1 to 3 of the dr awings supported upon chairs

95 on the movable frame 5, and connected

with the air-space 42 of the housing 4 at its
rearmost end, by means of a pipe 9.

A valve- contmllea pipe 27 serves to con-
nect the reservoir with a compressor or other
source ot expansible fluid for the purpose of
filling 1t at the initial point of the operation
or of replenishing 1t, when by leakage, the
density of the fluid contained therein is re-
a predetermined degree.

When, by action of the medmmsm the
piston is retracted against the plesmle ol
the fluid m 1ts housn‘w and the therewith
continuously communicating reservoir, said
{uid would be compressed bey ond its normal
censity, were 1t not for the provision of com-
pensating devices, the construction of which
will now be described.

In communication with the reservoir at
its lower portion, are several cylindrical
pocket 28 whose combined capacities are ap-
proximately equal to that 01‘: the air-space
42 of the housing 4. -

Pistons 29, fitted within the pockets, are
secured upon the ends of rods 30, which at
then lower extremities, are qupperted upon
the peripheral edges of cam-disks 82, eccen-
trically meunted upen the shaft 13.

When the hammer 6 is in its foremost po-
sition, 1n whieh it engages the tool, the cams
are in the pmsltmn shown in Fig. 4 of the

drawings. and the pistons 29, occupy, in con-
| sequence, ‘the upper pe:utlone of the respec-

of the hammer, when the re- |

- downwardly, 1mpelled by pressure of the

| substitution of one ]aroer cvl

078,981

tive pockets 28. During the rearward move-
ment of the hammer the alsks revolving
with the shaft 13, allow the pistons to move

fluid cmlmmcd in the reservoilr. Vlih the
result that the capacity of the hittel 1S 1n-

cre ased 1n ratio to the decrease in volume of
the air space 4% of the housing and the flud

normally contained within the lat ter, 1s
forced into the reservoir without variation
I 1ts density. After the hammer 6 has, by
the expansive force of the fluid. 0110.;10<,d the
tool 83 movable in the check 34 in the fore-
end of the housing, the pistens 29 are, by
action of the lE‘!VOlV]llO cams, again moved
upwardly to compress the fluid 10 its origi-
nal density, before the hammer is retr acted
by the rack whose jaws automatically en-
gage the head 9 of the piston-stock at the
end of its forward stroke,

It will be understood that by increasing
the s1ze of the reservoir relative to that of the
air-space 4* of the housing, the pockets 28 on
whatever compensating means may be em-
ployed, are made comparatively SIILIHGI and
while 1mm theory, means for increasing the
capacity of the reservoir are 1nd18pensable
to retain the fluid contained therein, at a
uniform degree of pressure during the in-
stroke of the hammer, practical demonstl a-
tions have proven that 1t the difference in
the sizes of the reservoir and the housing 1s
made sufficiently large, the 1crease 1n den-
sity of the fluid in the reservoir is so slight
as to be barely noticeable on a pressure-

gauge. Compensating means may therefore
be omitted 1n such a case, as the slight in-
crease 1n density of the air contained in the
reservolr will not materially affect the suec-
cesstul operation of the hammer, while the
primary object of the store of pr.;mmble
fluid, that 1s the absorption of the reactive
forca when the & ammer engages the tool 33,
18 accomphshed 11‘1‘eSpe-:,twe thereof. It
will furthermore be observed that the con-
struction of my umproved engine, as herein-
above described, may be simplified by the
linder _J[OI‘ the
multiplicity of pockets shown in IF1g. 1, and
by a proportionate increase in eccentuuty
of the cam disk supporting its piston, and
should the work for which the engine is de-
signed be of a character to permit the simul-
taneous operation of two or more drills, the
sald cylinder may be made part of a second
englne, similar to the one above deseribed,
without 1mpairment to the merits of the in-
vention or departure from the principle
thereof. An embodiment of such a modifi-
cation has been shown in Fig. 5 of the draw-
ings 1 which the numerals 35 and 36 cles1g-
nate the two engines whose air spaces 350
and 86* are connected by a conduit 37 and
whose racks 38 and 39 are adjusted to ac-
tuate the reciprocating hammers 40 and 41
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"alternately When the pfu:'ts arein the POSI-

~ tion shown in the drawmos ‘anl the ham-

10

15

- the one hammer will be released prior to the

20

25

30

‘mer 41 1s released, 1t will nnpnwe upon- the |

tool 42 impelled by the expansive action of

the fluid which being contained in the two

communicating air spaees will by its vol-

ume absorb the reactive foree an d thus re- !
lieve the stationary parts of the engines from |-

shocks and vibrations. Closely followmg
the impact of the hammer 41

its original degree of density until released
at the ternnnatlen of 1ts rearward etreke

when the above operation 1s repeated, 1n re-

verse order. By adjusting the parts so that
impact of the other hammer upon the re-
spective tool, the reactive force upon the
body of fluid will act upon the first named

h‘lmmer and thereby augment the force with

which it is impelled against the drill.

In the eonstruetlen shown i Fig. 6. two
elternately operating engines 44 and 45 are
connected with one closed I'eservom 46, the

decrease iIn capacity of the alr space in one

being compensated by the proportionate in-
crease 1n volume of the other.

engines, and connected therewith by flexible

_concltnts 47 and 48. It will be understood

~that in this construction, any even number

of engines may be connected with the reser-

volr, prowcled that the number in which the
hammers are retracted at one time, 1s equal

to that in which they move in the oppeelte_

: cl1rect10n

As the eperatmn ol my invention has been

: 1"efe1‘red to at intervals in the course of the

40
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for ecromﬂ description, no further explana- ’

tion is deemed necessary at this point and 1t
will be understood that I do not limit mys self
to the precise construction of the engine

herein set forth, since va,rmus changes in the

form, pr operhon and minor deta 1ls.~ may be
resorted to without departnw from t] he spirit
of the invention. -

Having thus cleserlbed my nwentlen what

I claim 18 :— | |
1. The combination, with a heusmcr and a

“Teciprocatory element fitted thereln of a

reservoir of expansible motive fluid in con-
tinuous communication with the space 1n
said housing at one side of said reciprocat-
ng elelnent,, and means for varying the ca-
pacity of said reservoir with relation to the

variations in the extent of the space in said
“housing due to the movement of said recip- |

1*oeet1nﬂ element, to maintain the fluid 1n

said space at a snbshntmlly constant preq_'
sure. o

9. The eombmatwn Wlth aQ llOu&]Ilﬂ‘ ‘tllCl a

1"ee1proeately element fitted therein, of a res-
“ervoir of expansible motive fluid 1 in continu-

ous COlﬂlllHlllCdthll Wltl"‘ the epaee 1n emcl

, the other ham-
“mer 40 1s retracted to eompress the fluid 1n

__ The reactive
forces are, in this case, absorbed 1n the res-
ervoir which is prefembly separate from the

‘against the pressure of the

--the

‘ervoir of expansible motive

] heuemo at one elde of emd ree1pl ocating ele-

ment, an(:l means for varying the eapaeltv of

said reservoir with relation to the variations
in the extent of the space in said housing due

to the movement of said -1‘eeip}:'0-eating ele-
ment to maintain the fluid m said epece at a
substantially constant pressure.

3.. The combination with a housing end 2l

reciprocatory element fitted therein, of a res-
“ervoir of expansible motive fluid in continu-

ous communication with the space in said
housing at one side of said reciprocating ele-

“ment, means for retracting said reciprocat-

70

75

mg element against the pressure of the flaad,

“means for releqsmo sald rempromtlng ele-

80

ment at a pi *edete11111necl point in its stroke,

and means for varying the capacity of said

reservoir with I'Bl.ibthll to the variations in

the extent of the space 1n said housing due
to the movement of said reelproeatmo* ele-

ment to maintain the fluid in said space at a
substantially constant pressure.

4. The combination, with a housing and a

3

reciprocatory element tted therein, of a

‘reservoir of expansible motive fluid in con-

tinuous communication with the space in
said housing at one side of said reciprocat-

ng element,, sald reservoir having a pocket

1n een’nnnnleatmn with 1ts Interior, means
for retracting said reciprocating element

ne":leaenle said reciprocating element at a pre-

determlned point in 1ts strel{e and means for

varying the extent of the portlon of said
pocket in communication with said reservoir
with relation to the variations in the extent

“of the space in said housing due to the move-
. 1nent of said recipr eeatlno element.

. The combination, *mth a housing and a

1*'eelproef1tely element fitted therein, of a res-
ervoir of expansible motive fluid 1 in continu-
ous communication with the space in said
housing at one side of said reciprocating

element sald reservoir having a pocket 1n
communication with its inter lor, means for
retracting said reciprocating element agamst

1*y1no the extent of the portlon of said pocket

in communication with sald reservolr with

reletmn to the variations 1n the extent of the

space in said housing due to the movement

of said reciprocating “element.

6. The combination, with a housing and a
reciprocatory element fitted therein, of a Tes-
fluid 1n continu-
ous communication with the space in said
housing at one side of said reciprocating ele-

fluad, means for

pressure of the fluid, and means for va-

85
00
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120

ment, said reservoir having pockets in com- -
1nun1ef1t1en with its interior, a rotary shaft,
means actuated by the movement of said

125

shaft for retracting S&ld ree1preeet1n0 ele-

Tuid, means

ment against the pressure of the

for 1"elea81nﬂ said reciprocating element at .
a predeter: mined point of its stroke, pistons
'"tted for I'eCI]_I)I‘OC‘lthIl n sald peeleets and-

130
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means oir said shaft for actuating said p In testimony whereof I have affixed my
tons to vary the extent of the portmns of swnatur in presence of two witnesses.

sald pockets 1n communication with the in- T NNETT
terior of the reservolr with relation to the GEORGE R. BENNETT.

variations 1n the extent of the space 1 aid Witnesses:

housing due to the movement of said recip- | Gr. J. RoLLANDET,
mmtmcr element. : M. L. Geary.
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