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To oll whom it may concern:
Be it known that I, Craries H. HaesELER,
a citizen of the United States of America,
and a resident of Philadelphia, county of
Philadelphia, and State of
have invented certain new and useful Im-
%mvemeuts in Power - Opeyated Pexcussive
‘o0ls, of whieh the following is a specifica-
tion, reference being had to the accompany-
ihg drawings, forming a part thereof. :
This invention relates ta power operated
parcussive tools such as rock drills; mining
machines, power hammers, pile drivers and
the, like, the operation of which is effected by
elastic mative fluid under pressure.alter-
nately admitted into a eylinder upon oppo-
site sides of a piston freely mounted therein.
Bq,cause of the faet that in this class of tool
the ‘percussion piston is freely mounted in
the cylinder, in the sense that there is no
mié¢ohanical means to limif the extent of the
stroke thereof, it follows that some means
must be provided to prevent the piston from
sttiking the upper head of the cylinder upon
the upward or return movement of the pis-
tonp.  Far this purpose it is common to ad-
mit the motive flmd behind the percussion
piston at some period during its rearward
movement, prior to the completions thereof,
so thgt this motive fluid 1s further com-
pressed during the completion of sueh re-
turn movement and asso further compressed

-.will act 8s a cushion, but in practice this
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method has usually been found ineflicient for
several reasons: First, it is quite diffienlt to

‘maintain a tight enough joint for the purpose

between the percussion piston and the cylin-
der.in which it is mounted, this being chiefly
owing to the severe wear to which the parts
are sul(:g'ected in use; second, it is manifestly
impra

hind the piston at too early a period, becatse
the effect would beto undesirably shorten the
stroke of the piston, yet the reboufid of the
piston, following a blow, varies considerably
and. & point of admission sufficient under
some conditions is wholly inadequate under
others; third, because of the comparatively
small portion of the stroke that can be used
for cushioning purposes there is too short a
period for the pressure to accumulate syfli-
ciently. . Again in the case of rock drills, to
which this invention is particularly adapted,
the presence of the rotator bar employed
therein at the upper end of the cylinder, and
which commouly enters a cavity in the per-
cussion piston, reduces the available area not

Pennsylvania, |

for power

icable to admit the motive fluid be- 4
Hneed and

only for cushioning purposes, but also for
power purposes; moreover its presence re-

sults in further joints through which further

leakage readily aceurs.

The main objects of the present invention
are first to efficiently cushion the piston of
this class of tools upon the return siroke
thereof, and second to increase the efficiency

of the tool by increasing the speed of opera-

tion thereof, whereby the force of the blows
are augmented, and the number of the blows
imparted in a given period of time is ir-
creased. These objects are attained by the
employment of a special cushioning piston
of smaller effective area than that of the per-
cussion piston, secured to a longitudinally
fixed bar or rod, such bar or rod in the case
of a rock drill aor similar tool being conven-
iently the rotator or rifle bar. thergof, the
said ‘cushioning piston being mounted in a
cylinder proviﬁeg in or carried by the per-
cussion piston, and the provision of means
by which the motive ':ﬂuiﬁ is admitted to the

-said cylinder in front of the cushioning pis-

ton during the forward movement of the

percussion piston, and is held entrapped’

therein during the entire return mavement
of the percussion piston so that it will be

compressed in such return movement to a
high degree. The fluid thus compressed.

forms an efficient cushioning means, the high
degree of compression attained by reason of
the length of stroke being found sufficient
for all purposes, yet the fact that the pres-
sure therein rises slowly until near the end
of fhe stroke, causing the percussion piston to
malke substantially a full and complete stroke
under all conditions ~The-motive fluid thus
compressed reacts upon the next- forward
stroke to augment the motive fluid admitted
urposes, se as to inerease the
orce of the forward or power
stioke, thereby increasing the efficiency of
the:drill to a considerable extent. A further
advintage of the high degree of compres-
sionyghus attained is the heating of the mo-
tive fluid. Not only is its tension increased,
but where steam is employed as such motive
flyid, the super-heating immediately obvi-
ates any tendency toward condensation
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thereof, and prevents water from collecting .

in the drill. This is partieularly beneficial
when it is considered that these drills are
commonly used in the open and often dur-

ing cold weather, with almost no attempt at..

heat insulation of the connecting pipes.
The cushioning means just described may
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be used either supplementary to the common
expedient of admitting motive fluid at the
rear of the percussion piston during its re-
turn movement as first above. described, or
instead  thereof. Preferably the motive
fluid will still be admitted behind the per-
cussion piston before the completion of the
return movement thereof, but at a somewhat
later period, this being for the double pur-
pose of increasing the cushioning action at

“the extreme end of the stroke, and the build-

ing up of pressure for the next forward
stroke.

My invention also consists in certiin novel
details of construction and combinations of
parts, including a detachable connection for
the cushioning piston, whereby the parts
may be readily taken apart and reassembled,
all as will be well understood in the light of
the following specification; and in order
that my invention may be thoroughly un-
derstood I will now proceed to describe in

- detail cerfain embodiments thereof, having
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reference to the accompanying drawings
illustrating the same, and will then point
out the novel features in claims.

In the drawings: Figure 1 is a view in
partly side elevation and partly central lon-

‘gitudinal section, of a power rock drill con-

structéd in accordance with my invention.
Fig. 2 is a view in central longitudinal sec-
tion of the central portion of the drill, show-
ing the main piston in its forward position.

Fig. 8 is a detail view partly in side eleva-

tion and’partly in central longitudinal sec-
tion of the rifle bar employed in the con-
struction of tool illustrated in Figs. 1 and 2.
Fig. 4 is a view in transverse section there
through upon: the line 44 in Fig. 3. Fig.
5 is a detaill view in central longitudinal sec-
tion through the cushioning piston. -Fig. 6

is a view In transverse section through the
drill upon the line 6—6 in Fig, 1. Fig. 71s

a view in tentral longitudinal - section
through a pulsator type of drill equipped
with my invention. Fig. 8 is an enlarged
view in central longitudinal section threugh
the main cylinder and correlated parts, the
il'laln piston being shown in its forward posi-
ion.
. The rock drill illustrated in Figs. 1 to 6
inclusive comprises in general a main cylin-
der 35, a reciprocating percussion piston 14
therein, a distributing valve 36 for admit-
ting and exhausting motive fluid to and
from the cylinder below and above the pis-
ton, and a rocker 37, actuated by the pis-
ton in its reciprocating movements, for op-
erating the valve. The upper end of the
piston 14 is provided with a nut 15 which is
fitted to.a rifled rotator bar 1, the said bar

being carried by the upper head of the drill
and extending downward through the said.

nut into a cylindrical cavity 13 in the piston.
At its upper end the rifle bar is' prgvided
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with a ratchet wheel, the teeth of which are
arranged to engage pawls in the said upper
head, and by which rotational movements of
the rifle bar are permitted in one direction
only. As so far described the drill is of
ordinary well known -construction and op-
erates in the usual manner, elastic motive
fluid such as steam or air under pressure be-
ing alternately admitted by the valve above
and below the piston 14 to successively drive
the piston downward in & power stroke and
lift it in a return stroke. The rifle bar and
its comnections constitute a rotating means
by which the piston will be given a partial
movement ‘of rotation when moving in one
direction, the rifle bar itself being permit-
ted to rotate by reason of the ratchet and
pawl mechanism when-the piston is moving
in the other direction. By this means an
intermittent step by step movement in the
same direction is constantly imparted to the
piston in its operation. The lower end of
| the rifle bar 1 is provided with a conical ex-
tremity 5 to which is fitted the correspond-
ingly conical portion 6 of a cushioning pis-
ton 7, the periphery of which is provided
with packing rings 8 arranged to accurately
fit the cylindrical cavity 13. The piston 7 is
hollow and is provided interiorly with a
check valve 9, fitted to a valve seat 10, the
said check valve being conveniently closed
by means of a spring 11, a plug 12 consti-
tuting an abutment for the spring and serv-
ing as means to retain the valve against ac-
cidental displacement. The rifle bar 1 has a
longitudinal passage which opens into the
hollow piston 7 at its lower end 4 and con-
nects at its upper end, through a cross pas-
sage 3, with the interior of the cylinder 13
above the percussion piston 14. Motive fluid
admitted above the percussion piston 14 to
drive the same downward in a power stroke,
will, during such downward movement. of
the piston, enter the cross passage 8 in the
rifle bar 1, and will pass down through the
longitudinal passage 2 therein through the
cushioning piston 7, past the check valve 9,
into the cylindrical éavity 13, beneath the
said cushioning piston 7. "Upon the upward
‘movement- of the percussion piston 14 in a
return stroke the check valve 9 will auto-
matically close, and the motive fluid in the
" cylindrical cavity 13 will be entrapped.
This fluid, which it will be realized is ini-

sion: at which the motive fluid is employed,
‘will be compressed further to a very high
degree in the-said return movement of the
percussion piston, the effect of which will be
first, to prevent the piston .14 from striking

ful initial impulse to start the piston down-
ward upon ‘a new power stroke, and third,
to augment the power of the tool in such

power stroke. The net result is a remark-

tially under the normal degree of compres- 1

the upper head, second, to produce a power-"
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able increase of ‘eﬁiciency of thi:; togl, and the
avoidance of injury such as so commonly
occurs from the piston striking the upper

head.

10

In Figs. 7 and 8 the cushioning device is
shown as applied to a form of pulsator
drill, in which the motive fluid is com-
pressed by means of a compressor piston 32
fitted to a cylinder 16, and operited by a
motor 33, all included as a part of the drill-
ing tool structure as a whole. Air is ad-

‘mitted to the eylinder 16 through an admis-
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~ head 29, as will be vwell understood, these |
-parts being common in the art and requir-

33

sion port 18 and a passage 17, and the ex-
tent to which the air is' compressed may
be regulated by means of & hand operated
regulator valve 18*inthelower end of the cyl-
inder 16 beneath the piston 32.. The percus-
sion piston 28 is located in a cylinder 19
which in . this instance is formed as a eon-
tinuation of the cylinder 16, being divided
therefrom by a horizontal wall having pas-
sages 22 'therethrough which connect the
two said cylinders. The rifle bar 25 in this
construction is permanently fixed to the said
wall,  the nut 30 therefor being _totatably
‘mounted in the percussion piston 28 and
having the usual or any desired form of

‘ratchet and pawl coninection with the pis-

ton as will be well understood, the said nut
being mounted in a countersbore in'the per-
cussion piston 28 and retained in position
by the usual form of slip release spring and

ing no detailed deseription or illustration
herein. . Under normal conditions the nut is
held against relative rotation with respect
to the piston when the piston is moving in

" one direction so that the piston will be given
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a partial movement of rotation during sueh
movement, but upon the movement of the

“piston in the other direction the ratchet and

‘pawl connection will release the nut and

-permit it to rotate freely in the piston. The

ower end of the rifle bar enters a cylin-
drical cavity 27 in the piston 28, and a
cushioning piston 20 is accurately- fitted to

_the said cylindrical cavity 27 exactly as in
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the construction of Figs. 1 to 6 inclusive,
the said piston being similarly secured to

the lower extremity of the rifle. bar by |

means of the coacting conical surfaces 5

‘and 6 and provided with a check valve con-

trolled passage therethrough. The longitu-
dinal channel 26 in the rifle bar 25 may con-
veniently extend, however, clear through
the rifle bar from one end to the other so

-that its upper end opens into the compres-

sion cylinder 16. The upper and lower
ends of the cylinder 19 are arranged to be
connected by a suitable passage 22, such as
is ‘conveniently in the form of an annular

chamber, 'so that it.will likewise. constitnte”

a receiver space, the upper end of the pas-

'sage being controlled by a2 check valve 23,

while the lower end enters the cylinder 19
at the bottom thereof through the freely
open port or passage 24.. The eylinder at
its lower end is provided with a -valve 21
similar to the hand operated regulator valve
18 in the cylinder 16. The dril, as a
whole, operates as follows: Air being com-
pressed by the compression piston 32, passes

70

through the passages 20 into the cylinder 19 -

‘above the percussion piston 28. This drives

75

the piston downward and as the piston in-

its downward movenent uncovers the upper
opening of the passage 22, the compressed .
air will- pass the check valve 23 down
through the paSsage 22 to the lower end of
the cylinder 19 beneath. the percussion pis-
ton 28. Then as the compression piston 32
rises the air which has passed the check
valve 13 will be trapped thereby and will
operate to lift the percussion piston in a
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return stroke, the ypward movement of the

compression piston relicving the upper side
of the percussion piston at this time. In
the downward movement of the percussion
piston, motive fluid under pressure will be
admitted through the longitudinal channel

96 in the rifle bar 25 and through the hol-

low cushioning piston 7 into the lower end
of the cylindrieal cavity 27 in the percussion
piston 28, and upon‘the return movement of
the piston the air will be trapped therein as
in the construction of Figs. 1 to 6 inclusive,
to thereby act as an eﬂec%ffvé cushion to pre-
vent the piston from striking the upper wall
or head and to otherwisé act upon the pis-

ton in its next succeeding downward move-

ment as statéd above. o

In either of the structures described it
will of course be understood that the ef-
fective area of the percussion piston upon
which "the motive fluid acts to move it in a.
return stroke is greater than that of the cush-

ionimg piston which opposes it. In ‘the

structure shown in Figs. 1 to 6 inclusive in -
which the motive fluid operated to actuate
the percussion piston <n its return move-
ment is employed at full motive fluid pres-
sure, the relative areas are about three to

-one, while in the structure shown in Figs.

7 and 8, in which the motive fluid is used
expansively when actuating the percussion
piston in its return movement, the propor-
tional difference. is much greater. These
proportions may of course be very varied to
suit different conditions and requirements."

It ‘will be noted that in both of the con-
structions herein described the piston 20 at
the end of the rifle bar acts as an outboard
bearing for the rifle bar, supporting the
rifle bar in the movement of the piston, and
thereby -preventing undue wear upon the
rifle bar or.upon the nut engaged thereby,
and also tending to steady-the parts so as
to insure their proper operation. The ¢oni-
cal connection between the piston and the
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rifle bar is also a desirable feature of con-

- struction because it provides for the ready
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disconnection of the parts when the drill is
taken apart for repair or other purposes.
In reassembling the parts it is only neces-
sary to mount the piston in the cylindrical
cavity because in thé first stroke of the per-
cussion piston the motive fluid trapped in
the cylindrical eavity beneath the cushion-
ing piston will immediately act to 1ift the
cushioning piston into position wherein it
will intimately engage the conical end 5
of the rifle bar and thereafter the frictional
engagement between the complementary
conical parts 5 and 6, coupled with the air
pressure, will tend to keep the parts in their
proper engaged positinns. - _

It will of course be understood that the
two constructions shown and described are
merely illustrative of types of tools to wlich
my inverition may be advantageously em-
plpyed, ahd it will also be clear that my in-
veltion is equally adapted for employment
with other forms and types of power oper-
ated percussive tools.
stéod that many of the details of construc-
tion ahd arrangement of parts of the cush-
ioning means may be varied without de-
pgrting from the spirit and scope of my in-
vention in its broad aspeet.

What I claim is: ' :

L. In an elastic fluid operated percussive
tool, the combination with a cylinder and a
percussion piston freely mounted {hereiny of
means for applying “elastic ‘motive fluid
against a given area of the piston to move it
in one direction, and means for entrapping
motive fluid, and for compressing it against
a relatively smaller area of the piston, dur-
ing substantially the entire movement of the
said piston in such direction. :

2. In an elastic fluid operated percussive
tool, the combination with a cylinder and
a percussion piston freely mounted therein,
the said piston Ppresenting a relatively
greater area upon one side for actuation by
elastic motive fluid, and a relatively smaller
area in opposition thereto for resisting such
actuation, of means for admitting elastic
motive fluid in the cylinder to operate
against the relatively large area of the pis-
ton to move it in. one direction, and means
for entrapping motive fluid, and for com-
pressing it by the said piston, throughout the
said relatively smaller area,
tially its entire movement in such direction.

3. An elastic fluid operated percussive tool
comprising a main cylinder, a percussion
piston mounted to reciprocate freely. therein,

-2 _compression cylinder, and a’ cushioniag

piston having a smaller. effective arca than
the percussion piston, mounted in the said
compression cylinder, means for admitting
elastic motive fluid in the main cylinder
against the percussion

alternately

It will also be under-

during substan- -

_thereof to continuously '
the compression of-

rection.

piston to move it in

994,743

one direction, and means for entrapping
motive fluid in the compression cylinder,
and for compressing it therein against the
cushioning piston during ‘substantially the
entire movement of the said percussion pis-
ton in such direction. ,

4. In an elastic fluid operated percussive

tool, the combination wiih a cylinder and a~

percussion piston freely mounted therein, of
means for admitting elastic motive fluid into
the cylinder, against one side of the said pis-
ton to actuate it in one direction, and cish-
loning means of smaller effective area, op-
erating to compress entrapped motive fluid
during substantially
the said piston in such direction.

5. In a power operated percussive tool,
the combination with a eylinder and: a per-
cussion piston mounted to reciprocat: freely
thierein, and means for admitting elastic
motive fluid under pressure to the eylinder
upon opposite sides of the pis.
ton, to alternately actuate the same in oppo-
site directions, of means for compressing a
portion of the motive Huid employved in
moving the piston in one direction. during
substantially the entire movement of the
said piston in the opposite direction.

6. In a power operated percussive tool,
the combination with a evlinder and a per-
cussion piston mounted to reciprocate freely
therein, and means for admitting elastic
motive fluid under pressare to the eylinder
alternately upon opposite sides of the piston,
to alternately actuate the same in opposite
directions, of means for completely entrap-
ping a portion of the motive fluid employed
In moving the piston in one direction, and
for continuously compressing it while so
completely entrapped during substantially
the entire movement of the said piston in
the opposite direction.

In a power operated percussive tool,
the combination with a cylinder and a per-
cussion piston mounted-to reciprocate freely
therein, and means " for admitting elastic

‘motive fluid under pressure to the cvlinder
‘alternately upon opposite sides

of the pis-
ton, to alternately actuate the same in op-
posite directions,” of means. for exhausting
motive fluid from a portion only of that
part of the piston against which it operates

_when moving the said piston in one-direc-

tion, whereby. when the piston is moved in
the other direction, the said piston will op-
erate throughout the remaining portion
compress such re-
sidual motive fluid,
which® will progressively oppose the entire
movement of the piston in the latter said di-

8. In an elastic fluid operated percussive

tool; the combination with a cylinder and a

percussion piston freely mounted thereirn,
and having a compression cylinder in axial

the entire movement of
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alinement therewith, of a cushioning piston
in the last said cylmder a longitudinally
stationary rod for carrying the said cushion-
ing piston, means for admitting elastic motive
fluid under pressure into the fgf st said cylin-
der upon opposite sides of the percussion
piston; and into the said compression cham-
ber in front of the said cushioning piston,

‘and means for completely entrapping the

motive fluid in the said compression cham-
ber, whereby it will be compressed during
substanhal]y the entire movement of the
percussion piston in one dlrectlon, and will
expend its energy to assist in the actuation of
the said percussion piston when the latter is
moving In the opposite direction.

9. In mechanism of the class described, the
combination with a main cylinder and a per-
cussion piston freely mounted therein, and
having a co-axial cylindrical cavity, of a
cushioning piston mounted in the said cvlin-
drical cavity, a longitudinally fixed rod to
which the-said cushioning piston is attached,
means for admitting elastic motive fluid under
pressure into the main cylinder alternately
upon opposite sides of the percussion piston,
and into the said cylindrical cavity, and non-
veturn means for preventing the escape of
motive fluid from the said cylindrical cavity.

10. In a rock drill the combination with a
main cylinder and a percussion piston freely
mounted therein, and having a co-axial cy-
lindrical cavity, of a longitudinally station-
ary rotator bar carried at one end by the said
main cylinder and at the other end projectiug
into the said cyliridrical cavity, a cushioning
piston carried by the latter end of the said
rotator bar, and means for admitting an
elastic fluid into, and entrapping it w1thm,
the said cylindrical cavity.

11. In a rock drill, the combination with a
main cylinder and a percussmn piston freely
mounted therein and having a co-axial cylin-
drical cavity, of a longltudmally fixed rota-
tor bar recerved within the said cavity, a pis-
ton thereon fitted to the said cavity, means
for admitting motive fluid to the said main
cylinder, and check valve controlled pas-
sages for admitting motive fluid to the said
cylindrical cavity.

12. In a rock drill, the combination with a
main cylinder, and a percussion piston freely
mounted therein, and having a cylindrical
cavity, of a lon«rltudlnally fixed rotator bar
received withjn the said cavity, and a piston

fitted to the said cavity and detmchably con-

nected to the'end of the said rotator bar.

13. In a dévice of the chamcter deseribed,
a percussiony cylinder, a percussion piston, a
rotator-bar,a cylinder in said piston and in
which the Sald r%tator bar work‘;, a piston

5

for the latter said cylinder, and a friction
joint for connecting the rotator bar and the
latter said piston.

14. In a device of the character described,

a percussion cylinder, a percussion piston, a -

rotator bar, a cylinder in said piston and in
which the said rotator bar works, a piston
for the latter said cylinder, and a conical
friction joint for connecting the rotator bar
and the latter said piston.

15. In a device of the character described,
a percussion cylinder, a percussion piston, a
rotator bar, a cylinder in the said piston,
and in which the rotator bar works, an ele-
ment fitted to the rotator bar'in sliding rela-
tion therewith, and carried by the piston, a
piston in the cylinder in the said percussion
piston, and $elf - engaging detachable con-
necting means between the second said pis-
ton and the said rotator bar.

16. In a device of the character described,
a percussion cylinder, a percussion piston, a
rotator bar, a cylinder in the said piston,
and in which the rotator bar works, an ele-
ment fitted to the rotator bar in sliding rela-
tion therewith, and carried by the plston, a
piston in the cylmder in the said percussion
piston, and a friction joint for detachably
connectinl the second said piston with the
said rotator bar. A

17. In a device of the character described,
a percussion cylinder, a percussion piston, a
rotator bar, a cylinder in the said piston,
and in which the rotator bar works, an ele-
ment fitted to the rotator bar in sliding rela-
tion therewith, and carried by the piston, a
piston in the cylinder in the said percussion
piston, and a conical friction joint for de-
tachably connecting the second said piston
w1th the said rotator bar.

. In a rock drill, the combination with a
main cylinder, a percussmn piston freely
mounted therein wnd having a longitudinal
cylindrical cavity. and means for admitting
elastic fluid into the cylinder alternately
upon opposite sides of the said piston, of a
rotator bar which enters the said cylindrical
cavity, a hollow piston upon the end of the
said rotator bar and fitted to the said cylin-
drical cavity, and a check valve in the said
hollow piston, the said rotator bar having a
channel therethrough which affords connec-
tion between the rear end of the main cylin-
der and the said hollow piston.
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Ini testimony that I claim the foregoing I -

have hereunto set my hand.
CHARLES HERMAN HAESELER.

 Witnesses:
G. B. PrinpLg,
M. Losber.

~_00pies of this patent may be obtained for five cents each by addressing the “ Commlssioner of Patents,
Washington, D, C.”




