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To all whom it may concern.:

Be it known that I, Arexanper Parsros,
a citizen of Finland, and a resident ¢f Syra-
cuse, in the county of Onondaga, State of
New York, have invented certain new and
useful Improvements in Rock-Drills, of
which the following is a specification. '

My invention relates to percussion tools in
which a fluid pressure medinm developed-in
the machine is caused to act against the pis-

ton of a reciprocating bit-carrying element,

to develop the working stroke therein, such
for instance, as the machine deseribed in my
application Serial No. 289,127, filed Novem-
ber 25, 1905, wherein a constantly driven
pressure-developing riston, by its retracting
stroke, exercises retracting influence over
the presstresdriven piston, and simulta-
neously ecompresses a body of air, until near
completion of the retraction, when the com-

Jpressed fluid is released into the space be- -

tween ‘the pistons and acts expansively
ageinst the pressure-driven piston to de-
velop thic norking stroke. :

More specifically, my present invention re-
lates to means for aiding the retraction of
pressure-driven piston, by applying
thereto a-force more efficient than the mere
atmaospheric pressure acting against its for-
ward face as the air is exhausted from its
rear, such for instance, as the modified ma-
chine disclosed in my said application Serial
No. #89,127, and claimed in my divisional
application Serial No. 425,189, filed April
4th, {908, wherein a fluid pressure storage

chamber or valve chest is so connected, and

so controlled In its connections with the

honsing eylinder of the pressure-driven pis-.

ton, that fluid under pressure is received and

stored during or after the working stroke,

but delivered .to the forward face of said
piston. during retraction.

My present invention consists in adapting
these principles to a vertical machine such
as a rock drill; also in certain novel features
of construction whereby the several objects
are attained ; also certain novel features of
construction of other parts of a machine of
this general type, all of which will be here-
inafter fully  described and particularly
pointed out in the claims.

*While some of the features of my present
invention are applicable to percussion tools
for' various industrial purposes, the feature
of reinforced retraction is paxficularly use-

ful in machines used in positions where the
weight of the fluid pressure-driven recipro-
cating parts is largely or wholly opposed to
the retracting movement, and some of the
details of my present invention are specially
designed for this type of mac¢hine. I have,

-therefore, shown my improvements em-

bodied, by way of illustration, in a ma-
chine designed to perform the functions of
and to be operated after the manner of an
crdinary rock-drill.

In said drawings, Figure 1 is a longitudi-
nal section through the machine in the plane
of the axes of the pistons and the. feed serew.
Iig. 2 is an exterior view seen from a posi-
tion above Fig. 1. = . _

The several parts of the complete ma-
chine may be represented by ‘A, B, C and D,
A being the prime mover, preferably of a
rotating -type in the form of an electric
motor, B beitlg the mechanism for translat-

‘ing rotary motion into a right-line recipro- -

cating movement, C being the portion for
developing and utilizing air pressure ex-
pansively, and D being the tool carrying
elen:ent. o
Motion from the electric motor or other

prime mover is transmitted through pinions
1,2 and 3 to a crank shaft 4, which ig jour-
ualed in. ball bearings 42 4%, located re-
spectively in the casing of 'a converting
mechanism and a transverse strut 5 therein..
while the crank of said shaft has bearing in
a block 6 that slides transversely in a cross-
head 7 fitted between guides-8 in said easing.
As the eérank revolves, the block 6 yields
transversely to theé transverse portion of its
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travel, while its full stroke in the direction

of the axis of the machine is imparted to
the cross-fead 7. 9 represents a piston rod
rigidly connected at its rear end with the
cross-head 7, and at its forward end with
the driving or compressing piston 10, which
is suitably housed in the cylinder 11 of the
air compressing and utilizing element of the
machine. Also housed in the cylinder 11 is
a driven piston 12 to which is connected the
rod 13 of the tool carrying element, which
works through a known type of rifle bearing
14, so as to impart a step-by-step rotation to
the rod and carries on its extreme end a
bit socket 15, these parts making up the
tool carrying element D.. - o
Communicating with the rear end of cyl-

inder 11, that is thé-end thereof adjacent the
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driv.ihg gear is-an air inlet port, having a
check valve 16 held normally closed by a
spring 17 and baving the rear end of its Tod

© 1 impingement with a cam 18 mounted on
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the crank shaft 4. When the piston 10
moves forward, valve 16 'is positively
opened by the cam 18 and thus admits a full
charge of air, notwithstanding the loading
of the valve by the spring 17; moreover, the
means thus provided for positively opening
the valve insures its opening at the right
moment. After the piston 10 has completed
its forward stroke and returns, it compresses
the body of air behind it up to great den-
sity; at the same time its forward stroke
has exhausted the air between the pistons to
such an extent that suction is exerted on the
piston 12 and the pistons move rearward to-

ether, . ' ,

& The part of the eylinder located to the
rear of piston 10 will in the following be
designated as -the “compression chamber,”
and the part of the-cylinder between pistons
10 and 12 as the “ expansion chamber.”

When the pistons on the rearward stroke
reach the position shown in Fig. 1, a port
19 is uncovered by the piston 10, and re-
leases into the space between the pistons
that is the expansion chamber the highly
compressed- body of air that now escapes
from behind piston 10 through’ the bypass
19%, and piston 12 is driven forward with
great force under the expansive action of
this air, and delivers the working stroke of
the machine, .

20 represents a storage chamber which
communicates with the expansion chamber,
through a port-21 and with the space for-
ward of the driven piston through port 22.
Said . forward space also communicates
through a port 23 with atmosphere which
permits the escape of air in advance of the
driven piston during its working stroke.
Liocated in the storage chamber 20 and fit-
ted in the cylindrical portions thereof are
slide valves 24, and 25, whose stem 26 ex-
tends. rearward and is brought under the
influence of a spring 27, which tends to

move the valves rearward and terminates in 7

an anti-friction- bearing head 28 which re-
ceives a cam 25 on the upper end of the-
crank shaft 4, Cam 29 is designed so as to
close the ports 21 and 22 during the work-
ing stroke of the piston 12, but to open port
23 at such time, so that piston 12 receives
the full driving force of the expanding body
of air. At the completion of said stroke,
however, the cam permits the valve to move
rearward under the. action of spring 27 a
suflicient’ distance to open port 21 so. that
when .the piston 12 is followed up by the
forward movement of piston 10, the com-
paratively dense air between the pistons is
displaced through port 21 into-the chamber
20 and said chamber becomes charged with
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air which is increased in density in inverse
ratio to the reduction in its volume result-

ing from being displaced from the relatively -

large space between the cylinders into the
small storage -chamber. Before ‘piston -10

‘begins to. return, valve 16 is permitted to

close under the action of its spring and the
parts are now in position to repeat the cycle
of movements already described. But cam
29 has in the meantime rotated to a point

which moves valves 24 and 25 to their for-
ward limit, closing the charging port 21

and the exhaust port 28, and opening dis-
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charge port 22 between chamber 20 and the .

forward end of cylinder 11. The piston 12
is thus subjected to a positive drive in the
rearward or retracting direction under the
action of the expanding body of air in the

-chamber 20,

It will be understood that in a rock drill
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to which my invention is shown adapted, -

the general position of the parts is vertical

so that the weight of the reciprocating mem-
bers, together with such length of bit or rod
extension as-may be used in practice, has to
be overcome during the retracting stroke of
the machine. TIn this connection, a positive
rearward or upward drive becomes very
important in keeping up the promptness of
piston stroke which is essential to the sue-
cess of a percussion-machine.

30 represents an anti-friction bearing

which guides the reciprocating tocl-carry-

ing rod 13 and 31 represents an anti-fric-

tion bearing which supports vertically and

guides laterally the rifle member 14 when

rotating during the forwatd stroke of the

machine. :
laims—

- In a percussion machine, the combina-
tion of a positively reciprocated piston, a
second piston adapted to percussively ac-
tuate a tool, a cylinder in which said pistons
are housed, said cylinder providing a com-
pression chamber In rear of said positively

‘reciprocated piston, said positively recipro-

cating piston developing driving pressure
in said compression chamber for said sec-
ond piston, means releasing the pressure so
developed against the second piston and a
positively actuated and timed valve, open-

‘ing the compression chamber to the atmos-

phere previous to compression for supply-
ing the pressure mediom. :
> 2. In a percussion machine, the combina-

tion of a positively reciprocated. piston, a .
second piston adapted to percussively ac-

tuate a tool, a cylinder in which said pis-
tons .are housed, said cylinder providing a
compression. chamber in rear of said posi-
tively reciprocated piston and an expansion
chamber between said. pistons, said posi-
tively reciprocating piston developing driv-

' ing pressure in said compression chamber

for said second piston, means releasing the
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pressure so developed inte the expansion
chamber and a positively actuated and
timed valve, opening the compression cham-
ber to the atmosphere previous to compres-
sion for supplying the pressure medium.

3. In a pereussion machine, the combina-

tion of a positively reciprocated piston and

a piston adapted to percussively actuate a
tool, a compression chamber in which the
positively reciprocated piston develops driv-
ing pressuie for the tool actuating piston,
an expansion chamber in which pressure so
developed acts expansively against the tool
actuating piston, means releasing the pres-
sure medimmn into the expansion chamber
and a posilively actuated timed valve, sup-
plying pressure-medium' to said compression
chamber; and means for exhansting fluid
medium from in froni of the tool wetuating
piston during the expansion action of the
pressure medinm. -

4. A machl-e of the class described com-
prising indepsndently reciprocable tool-op-
erating and flnid-compressing pistons, a cyl-
inder in which said pistons are fitted, nro-
viding a tight compression chamber in rear
of the compressing piston, and an expansion
chamber between the pistons, said cylinder
also_having a by-pass adapted to conduct
fluid from said compression chamber to said
expansion chamber and means for exhaust-
ing fluid directly into the atmosphere in ad-
vance of the tool operating piston during its
entive forward stroke, whereby the percus-

‘sion stroke of the tool operating piston is

developed by the expansive action of the
pressure fluid medium, and means for con-
ducting fluid under pressure to the frout of
the tool operating piston for retracting said
piston.

‘5. In a percussion machine, the combina-

tion of a positively reciprocated piston and
a piston adapted 1o percussively actuate
tool, a compression chamber in which the
positively reciprocated piston develops driv-
ing pressure for the tool actuating piston, an
expansion chamber in which pressure so de-
veloped acts expansively against the tool
actuating piston, meuns-releasing the pres-
sure medium into the expansion chamber
and a positively actuated timed valve, sup-
plying pressure-niedinm to said compression
chamber; and means for exhausting fluid
medium from in front of the tool actuating
piston during the expansive action of the
pressure medium, and thereafter supplying
a portion of the expansively acting pressure
medium, under pressure to the forward face
of the teol actuating piston. :
6. In a percussion machine, the combina-
tion of a positively reciprocated pistont and
a piston adapted to pereussively actuate a
tool, a compression chamber in which the
positively reciprocated piston develops driv-
ing pressure for the tool actuating piston, an

¢

expansion chamber in which pressure so

.developed acts expansively against the tool

actuating piston, means releasing the pres-
sure medium into the expansion chamber

and a positively actuated timed valve; sup-

plying pressure-medium to said compression
chamber; and means for exhausting fluid
medium in front of the tool actuating pis-
ton during thé expansive action of the
pressure medium, and thereafter supplying

70

75

a portion of the expansively acting pressure -

medium, under pressure, to the forward face

of the tool actuating piston during an in-

stroke of the compressing piston.

7. In a fluid pressure driven percussion
tool, the combination of a fluid pressure-
driven -ool-actuating piston, a fluid com-
prossing pisten positively driven, a posi-
tively driven valve mechanism for pertedi-
cally supplying air to the system, and means
conducting a portion of the fluid medium
ander pressure developedﬁ by the compress-

-ing piston on its pressurd-developing stroke

to that side of the pressure driven piston
opposite to the side receiving pressure to
develop the percussion stroke. :

8. A machine of the class deseribed comu-
prising a casing provided with.a cylinder,
operating mechanism within the casing, tool
operating and fluid compressing pistons in-
dependently reciprocable in said cylinder, an
auxiliary chamber adjacent said eylinder in
which air is compressed by the out-stroke
of said compressing piston, positively driven
means for periodically admitting compres-
sion fluid within said cylinder, said fluid
adapted to be compressed on the in-stroke of
the compressing piston whereby to effect the
percussion stroke of the tool operating pis-
ton, and means operable throngh the oper-
ating ‘mechanism for admitting the com-
pressed air within the ausiliavy chamber
into the cylinder whereby to retract the ool
operating piston.’ ‘ .

9. In a percussion machine, the combina-
tion of a ﬂ[zlid pressure-driven tool-carrying
element, a fluid pressure-developing means,
an_inlet valve for the fluid pressure-devel-
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oping means, means holding said valve nor-' ‘

mally closed, actuating mechanism for the
fluid pressure-developing-means, and a cam
carried by the actuating means and con-
structed to open the inlet valve.

10. Tn a percussion tool, the combination
of a suitably housed tool-carrying piston, a
suitably housed fluid pressure-developing

Diston, a-storage chamber having ports for
communication with the howsing of the fluid

pressure-driven piston at 1 oints on opposite
sides thereof when the piston is in its for-

ward position, a separate.port_between the
housing and the - atmosphere adjacent -the:

forward end of the housing, valves control-
ling the respective ports, an actuating
mechanism for the fluid pressure-develop-
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ing piston, and a cam carried by said acta-
ating mechanism coutrolling the positions
of sald valves.

1i. In a vertical percussion implement,

1,052,373

piston, means developing fluid pressure to -
drive the same, a storage chamber con-
structed with cylindrical portiens at-oppo-
site ends thereof, valves fitted in said cylin-

5 the combination of the fluid pressure-driven | drical portions, ports at the ends of said
tool-carrying piston, performing its percus- | storage chamber contrelled by said valves
sion stroke 1n the direction of gravitation, | and communicating between said chamber
means for exhausting fluid to the atmosphere | and said housing of the pressure-driven pis-
in advance of said tool-carrying piston dur- | ton on opposite sides of the latter when in

10 ing its percussion strokes, a fluid pressure- | its forward position, a port communicating

15

developing means, an actuating mechanism
for -the fluid pressure-developing means, a
pressure fluid storage chamber having &
passage communicating with the lower face
of the pressure-driven piston, means open-

_ing communication between the storage

© 20

chamber and said lower face of the fluid’
pressure-driven piston, during retraction of
the latter, and means supplying pressure
fluid to said chamber from the pressure-de-
veloping means. : '

12. In a percussion tool, the combination

of a suitably housed fluid pressure-driven |

with the atmosphere at the forward end of
said housing controlled by one of said valves, -
mechanism for operating the fluid pressure-
developing means and means through which
said operating mechanism also operates the
valve of the pressure fluid storage chamber.

The foregoing specification signed at Syra- *
cuse, N. Y., this 23 day of March, 1908,

.- ALEXANDER PALMROS.

" In presence of two witnesses:
Eira M. Dovsart,
Haxry Barry,-

DISCLAIMEER.

ruary 4, 1913.
Enters this disclaimer—-

following words, to wit:

1,052,837 8.— Alezander Palmros, Syracuse, N. Y. Rbcx—DRILL; Patent dated Feb-
8. Disclaimer filed September 19, 1913, by the patentee, with con- .
 currence of the assignee, The Pneumelectric Machine Company. - -

1o that part which is included in claims 4'and 11 of this patent, wijich is in the

“4. A machine of the class deseribed comprising independehtly reciprocablé tool- -

operating and fluid-compressing pistons, a cylinder in "which said pistons are fitted, .
providing a tight compression chamber in rear of the compressing piston, and an
expansion chamber between the pistons, said cylinder also having a by-pass adapted
to conduct fluid from said compression chamber to said expansion chamber and
© means for exhausting fluid directly into the atmosphere in advance of the tool oper-
ating piston during its entire forward stroke, whereby the percussion stroke of the
tool operating piston is developed by the expansive action of the pressure fluid
medium, and means for conducting fluid under pressure to the front of the tool oper-
ating piston for retracting said piston. L S . '
““11. Ina vertical percussion implement, the combination of the fluid pressure-
driven tool-carrying piston, performing its percussion stroke in the direction of
gravitation, means for exhausting fluid to the atmosphere in advance of said tool-
carrying piston during its percussion strokes, a tluid pressure-develdping means, an
actuating mechanism for the fluid pressure-developing means, a pressure fluid stor-_
age chamber having a passage communicating with the lower face of the pressure-
driven piston, means opening communication hetween the storage chamber and said
lower face of the fluid pressure-driven piston, during retraction of the latter, and
means supplying pressure fluid to said chamber from the pressure-developing mesns.”
 OrFiciaL GAZETTE, September 30, 1913, . ‘

Disclaimer _'i‘n Letters Patent No. 1,052,373.
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ing piston, and a cam carried by said acta-
ating mechanism coutrolling the positions
of sald valves.

1i. In a vertical percussion implement,
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piston, means developing fluid pressure to -
drive the same, a storage chamber con-
structed with cylindrical portiens at-oppo-
site ends thereof, valves fitted in said cylin-

5 the combination of the fluid pressure-driven | drical portions, ports at the ends of said
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10 ing its percussion strokes, a fluid pressure- | its forward position, a port communicating
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for -the fluid pressure-developing means, a
pressure fluid storage chamber having &
passage communicating with the lower face
of the pressure-driven piston, means open-

_ing communication between the storage
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chamber and said lower face of the fluid’
pressure-driven piston, during retraction of
the latter, and means supplying pressure
fluid to said chamber from the pressure-de-
veloping means. : '

12. In a percussion tool, the combination

of a suitably housed fluid pressure-driven |

with the atmosphere at the forward end of
said housing controlled by one of said valves, -
mechanism for operating the fluid pressure-
developing means and means through which
said operating mechanism also operates the
valve of the pressure fluid storage chamber.
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