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To all whom it may concern:
Be it known that I, Liwis C. Bavuss, a

- citizen of the United States, residing at
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Caston, in the county of Northampton and
State of Pennsylvania, have invented a cer-
tain new and useful Improvement in Fluid-
Operated Percussive Tools, (Case A,) of
which the following is a specification.

This invention relates to fluid operated
percussive tools whercin the admission of
the operating fluid to the cylinder is con-
trolled by the movement of the piston, and
has for its objects the production of a simple
and- eflicient tool of this class, and also the
provision of controlling means for the ex-
haust- from the cylinder so that the operat-
ing fluid has a longer period of expansion,
thus increasing the efficiency and decreasing
the power consumption of the tool

Witlh these objects in view, I have devised
a tool practical embodiments of which ave

~shown i the accompanying drawings in

which—

Figure 1 shows a side elevation of the

tool, ‘
Fig. 2, a longitudinal section on the line

1T of Tig. 1,

- Iigs. 8 and 4, diagrammatic views of the

form shown in Fig. 2 and :

Fig., 5, diagrammatic view showing a

modified form.
The tool, as shown, comprises a cylinder
1 which has o forward bore, 2, and a rear-

ward bore 3 of smaller diameter joining and
85.

meeting the forward-bore 2, and forming o
direct continuation thereof. In the cylinder
reciprocates a differential piston which has
a head 4 fitting and sliding i the forward
portion and a shank 5, fitting and sliding in
the rearward portion, there being a de-
pressed portion or neck 6 between the head
4 and the shank 5. The construction is
preferably such, and the stroke of (he piston
1 sufficiently long, as to permit the for-
ward end of the shank & to overrun the
point of junction of the forward and rear-
ward bores and extend for a substantial dis-
tance into the larger forward bove of the
cylinder on the working stroke. Operating
flaid is admitted to the rearward end of the
forward bore 2 by an inlet passage 7 so that
there is constant {inid pressure on the vear
face of the piston head 4, From an inter-
niediate point in the bore 2 a passage 8 leads
to the forward end of the bore 2. the rear

“the piston head 4 at the forward end of ifs

opening of this passage 8 being so placed
that fluid is admitted from the rear end of
the-bore 2 to the forward end and the front
end of the piston head 4 when the piston is
near the forward end of its stroke.  From a
point neur the forward end of the bore 8 a
fluid passage 9 leads to the rear end of the
bore 3, the forward end of this passage 9
being so placed as to be connected with the
reat: end of the hore 2 by the depression 6
in; the piston when the piston is near the
rear end of its stroke. From a point in the
bore 2, forward of the rear opening of the
passage 8 and so placed as to be closed by
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70
stroke, an- exhaust passage 10 leads to a
valve chest 11 in which reciprocates a spool
valve 12, the opening of the exhaust passage

10 being so placed as to be closed by the
Lead 13 of the spool valve 12 when this'valve %
is in its rearward position and opening to'
atmosphere through the port 14 when the
spool valve 12 is in its forward position. A
similar exhaust passage 15 for the bore 8 is
provided which opens from a point in the
eylinder forward of the rear opening of the
passage 9 and is controlled by the head 16
of the spool valve 12. To the ends of the
valve chest 11 valve operating passages 17
and 18 lead respectively from the forward
end of the bore 2 and the rearward end of
the bore 8.

In operation, supposing the piston and
valve to be in positions shown in Fig. 3,
fluid will enter through the port 7 and pass
by way of the passage 8 to the forward end
of the cylinder bore 2 and by reason of the
fact. that the forward surface of the piston
liead -+ is Targer than the rearward surface,
the piston will be moved rearwardly. Fluid
from the bore 3 will be.exhausted through
passage 15 and port 14 and the exhaust valve
12 be maintained in position by the pres-
sure exerted on the head 13 through the pas-
sage 17, As the exhaust passage 10 is closed
by the Lead 13 of the valve 12, the fluid in
the forward end of bore 2 will operate ex-
pansively after the passage 8 has been eut
oft by the piston head 4 until-the piston
nears the end of its rearward stroke, then
the depression 6 will allow fluid to pass from
the inlet passage 7 through the passage 9 to
the Duck of the eylinder bore 3. The first
effect of admission of fluid to the back end
of bore 3 will be to drive the valve 12 for-
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~ward opening the exhaust passage 10 and’
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closing the exhaust passage 15. The fluid
pressure on the rear end of the piston shank
5 and the rear face of the piston head 4 will

then drive the piston forward, fluid in front

of the piston exhausting through the passage
10. The admission of fluid to the rear end
of cylinder bore 3 will be cut off shortly after
the beginning of the forward stroke of the
piston by the closing of the passage 9 by the
shank 5 and the remainder of the forward
stroke of the piston will be accomplished by
the expansion of the fluid in the bore 8 and
the direct pressure of the fluid on the rear
face of the piston head 4. When the piston
nears the end of its forward stroke fluid will
again be admitted through passage 8 to the
bore 2 throwing the valve 12 rearwardly and
repeating the above described cycle of opera-
tions. "
The valve 12 increases the efficiency of the
tool by lengthening the period of expansion
of the fluid operating against the alternately

- supplied pressure areas.
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In Fig. 5 a modified form is shown in
which the operating fluid is admitted by a
passage 19 to the rear end of the bore 8 and
for a short portion of the forward stroke to
the rear end of the bore 2 through a passage
20 and the depression 6. Iluid for the for-
ward end of the cylinder bore 2 is admitted
by a passage 21 which leads from an inter-
mediate point of the bore 8 to the forward
end of the bore 2. Exhaust passage 10 is
the same as in the first described form but a
second exhaust passage 22 leads from the
rearward part of the bore 2 being covered
by the piston head 4 as ‘it approaches the end
of its rearward stroke. In this form a valve
operating passage 23 leads from the rear end
of the bore 2 to the rear end of the valve
chest 11. , ,

It is to be understood ./hat the present
showing and description discloses only cer-
tain specified modifications of my invention
and other forms and modifications are in.
cluded in the spirit and scope of the inven-
tion as expressed in the claims.

What I claim is:

1. In a fluid operated percussive tool, a
cylinder, a piston in said cylinder having
two pressure arcas for driving it forward

- and a pressure area for driving it rearward,

fliid pagsages arranged to admit fluid pres-
sure constantly to one of said forwardly
operating pressure arcas, and alternately to
the other of said forwardly operating pres-
sure area, and fo said rearwardly operating

pressure area, passages from said cylinder.

for alternately exhausting the fluid pressure
from said alternately supplied pressure
areas, and valve mechanism for controlling
said exhaust passages. ,
2. In a fluid operated percussive tool, a
cylinder, a piston in sald cylinder hav-
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Ing two pressure areas for driving it for..

ward and a pressure area for driving

it rearward, fluid passages arranged to

admit fiuid pressure constantly to a por-
tion of the cylinder to exert pressure on
one of said forwardly operating pressure
arcas, and alternately to portions of the
cylinder to exert pressure on the other of
said forwardly operating pressure areas and
said rearwardly operating pressure area,
passages from said cylinder for alternately
exhausting the fuid pressure from ‘said
alternatelv supplied cylinder portions and a
valve for controlling said exhaust passages,
sald valve having opposed operating pres-
sure ureas in comuunication with said alter-
nately supplied cylinder portions.

3. In a fluid operated percussive tool, a
cylinder, a piston in said ¢ylinder having
two pressure areas for driving it forward

and a pressure avea for driving it rearward,

’

fluid passages arranged to admit fluid pres-
- sure constantly to a portion of the cylinder

to exert pressure on one of said forwardly
operating pressure areas, and alternately to
portions of the cylinder to exert pressure
on the other of said forwardly operating
pressure areas and said rearwardly oper-
ating pressurc area, exhaust passages lead-
ing from the sides of the alternately sup-
plied cylinder portions, a valve for alter-
nately opening said exhaust passages, said
valve having opposed operating surfaces,
and passages leading from the ends of said
alternately supplied cylinder portions to
convey fluid to said operating surfaces.

4. In a fluid operated percussive tool, a

- cylinder having a forward bore and a rear-

ward bore, a piston having a head in said
forward bore and a shank in said rearward
bore, a fluid passage for conveying fluid
constantly to the rear face of said shank,
passages for conveying fluid alternately to
the forward end of said forward bore and
to the rear end of said forward bore, ex-
haust passages from the alternately sup-
plied cylinder portions and a valve mecha-
nism for controlling said exhaust passages.

5. In a fluid operated percussive tool, a,
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cylinder having a larger forward bore and 115

a smaller rearward bore, a piston haying a
head in said forward bore and a shank in
said rearward bore, a fluid passage for con-
veying fluid constantly to the rearward end
of said smaller bore, fluid passages for alter-
nately conveying fiuid to the ends of said
larger bore, exhaust passages for the ends
of said larger bore, and valve mechanism
for alternately opening and closing said ex-
haust passages. .

6. In a fluid operated percussive tool, a
cylinder having a larger forward bore and
i smaller rearward bore, a piston having a
head in said forward bore and a shank in
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said vearward bore, u fluid passage for con- 130
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veying fluid constantly to the rearward end

-of said smaller bore, fluid passages con-

-

‘trolled by said piston for alternately con-
veying fluid to the ends of said larger bore,
‘exhaust passages for the ends of said larger

bore, and valve mechanism for alternstely
opening and closing said exhaust passages.

7. In a fluid operated percussive tool, a
cylinder having a larger forward bore and

-a smaller rearward bore, a piston: having

a head in said forward bore and » shank

.in said rearward bore, a fluid passage for
- iconveying fluid constantly to the rearward
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end of said smaller bore, fluid passages for

‘alternately conveying fluid to the cnds of

said larger bore, exhaust passages leading
from the sides of the larger bore near the

‘ends ‘thereof ‘and 'so placed as to be alter-

nately closed by said piston at the ends of

the stroke, and valve mechanism for alter-

nately opening and closing said exhaust pas-

‘sages. ‘

- 8. In a fluid operated percussive tool, a

-¢ylinder having a larger forward bore and
‘a smaller rearward bore, a piston having a
‘head in said forward bere and a ‘shank in

said. rearward bore, means for conveying
fluid constantly to the rear end of the rear-
ward bore and alternately to the ends of the
forward bore, a valve bore, exhaust passages
leading from the side of said larger cylinder

‘bore near the ends thereof to the side of
said valve bore, an exhaust port from said
*valve-bore, a valve sliding in said bore and

having a depression adapted to alternately

‘connect said cylinder exhaust passages and
said -atmospheric’ port, andijpassages lead-
ing from the ends of the larger cylinder bore
“to'the ends of the valve bore to convey Huid’
‘to-operate said valve.

-9, In"a fluid operated percussive tool, a
cylinder having a forward bore and a com-

. -municating rearward bore of smaller diam-
--eter, a piston having a head fitting th said
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forward bore, a shank fitting said rearward
bore and a depression between said head and
shank, a fluid inlet passage’ for constantly
admitting fluid pressure to the rear end of
the rearward bore, a passage for conveying

fluid ‘from the forward end of the rearward

bore to the forward end of the forward hore

*,

“at the forward end of the piston stroke, 2
‘passage from the rearward end of the rear
‘cylinder bore™to the forward end of said

‘86 'rear cylinder bore, so placed as to be con-

60

nected ‘with said rear end of the forward

‘eylinder bore by said piston depression. at

the rear end of the piston stroke' eshaust

;passages for the front and rear ends of said
Aorward cylinder'bore and a valve mecha-

‘nism' for controlling said passages.

10. In a fluid operated percussive tool, a

- eylinder having a forward bore and a com:

‘municating rearward bore of smaller diam-
‘86 eter, a piston having a head fithing in said.

-ating pressure

23

forward bore, 2 shank fitting said rearward
bore and 5 depression between said head and
shank, a fiuid inlet passage for constantly
admitting fuid pressure to the rear end of
the rearward hore, a passage for conveying
flnid from the forward end of the rearward
hore to the forward end of the forward bore
at the forward end of the piston stroke, a
passage from the rearward end of the rear
eylinder bore, to the forward end of said rear

cylinder bore, so placed as to be connected

with said vear end of the forward cylinder
bore by said piston depression at the rear end
of the piston stroke, exhaust passages lead-
ing from the sides of the forward cylinder
bore near the front and rear ends, a valve
for opening and closing said passages, and
passages leading to opposite surfaces of
the valve from the front and rear ends of
the forward cylinder hore. '

11. In a fluid operated percussive tool, a
cylinder, a
two pressure areas for driving it forward
and a pressure area for driving it rearward,
fluid passages arranged to admit fluid pres-
sure constantly to one of said forwardly
operating pressure areas, and alternately to
the other of said forwardly operating pres-
sure areas, and to said rearwardly operating
pressure area, a passage from said cylinder
for exhausting an
inder portion and
said passage,

12. In a finid operated percussive, tool, a
cylinder having a forward bore and a rear-
ward bore, a piston having a head in said
forward bore and a shank in said reavrward
bore, a fluid passage for conveying fluid
constantly to the rear face of said shanlk,
passages for conveying fluid alternately to
the forward end of said forward bore and
to the rear end of said forward bore, a pas-
sage from said cylinder for exhanusting an
alternately supplied cylinder portion and a
valve for controlling said passage.

a valve for controlling

13. In o fluid operated percussive tool, a .

cylinder, a pisten in said cylinder having
two pressure areas for driving it forwar
and a pressure area for driving it rearward,
fluid passages arranged to admit fuid pres-
sure constantly to one of said forwardly oper-
areas, and alternately to the
other of said forwardly operating pressure
areas, and to said rearwardly ‘operating.
pressure area, an exhaust passage for the
forward end of said cylinder and a valve
for controlling said passage. S
14. In a fluid operated percussive tool, a
cylinder baving a forward bore and a rear-
ward bore, a piston having a head in said
forward bore and a shank in said rearward

bore, a fluid passage for conveying fluid .

constantly to the rear face of said shank,
passages for conveying Auid alternately to
the forward end of said forward bore and

piston in said cylinder having .

alternately supplied cyl--
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- to the rear end of said forward bore, an ex-
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haust passage for the forward end of said
cylinder and a valve for controlling said
passage.

15. In a fluid operated percussive tool, a
cylinder having a forward bore and a rear-
ward bore of smaller diameter joining and
meeting the forward bore and thereby form-

ing a direcl continuation of said forward

bore, a differential piston in said cylinder
having a head reciprocating in the forward
bore, and ‘a shank reciprocating in the
smaller rearward bore, a reduced neck con-
necting the said shank and head, the rear
faces of the head and shank forming pressure
areas for driving the piston forward, and
the forward surface of the head forming an
opposing pressure area for driving the pis-
ton rearward, the stroke of the piston being
sufficiently long to permit the forward por-
tion of said shank to overrun the point of
junction of the forward and rearward bores,
and extend for a substantial distance into

the larger forward bore of the cylinder on.

the working stroke, fluid passages arranged
to admit fluid pressure constantly to a por-
tion of the cylinder to exert pressure on one
of said forwardly operating pressure areas,
and alternately to portions of the cylinder
to exert pressure on the other of said for-
wardly operating areas and said opposing
rearwardly. operating pressure area, pas-
sages from sald cylinder for alternately ex-
hausting fluid pressure from said alternately
supplied cylinder portions, and a valve for
controlling said exhaust passages, said valve
having opposed operating pressure areas in
communication with said alternately sup-
plied cylinder portions. :

16. In a fluid operated percussive tool, a
cylinder having a forward bore and a rear-
ward bore of smaller diameter joining and

1,268,081

meeting the forward bare and thereby form-
ing a direct continuation of said forward
bore, a differential piston in said cylinder 45
having a head reciprocating in the forward
bore, and a shank reciprocating in  the
smaller rearward bore, a reduced neck con-. -
necting the said shank and head, the rear
faces of the head and shank forming .pres- 50
sure areas for driving the piston forward,
and the forward surface of the head form-
ing an opposing pressure area for driving
the piston rearward, the stroke of the pis- - -
ton being sufliciently longto permit the for- 55,
ward portion of said ‘shank to overrun the

point of junction of the forward and rear-

ward bores and extend for a substantial dis-
tance into the larger forward bore of the

.cylinder on the working stroke, fluid pas- 80

sages arranged to constantly admit fluid
pressure directly to a rearward portion of
one of the cylinder portions to exert pres-
sure on one of said forwardly operating pres-
sure areas, and alternately admit fluid pres- 65
sure directly to the rearward portion of the.
other cylinder bore and to the forward por-
tion of the larger bore to exert operating
pressure on the other of said forwardly op-
erating pressure areas and said rearwardly 7o
operating pressure area, passages from said
cylinder for alternately exhausting “fluid-
pressure from said alternately supplied’
cylinder portions and a valve for contro, ling
said exhaust passages, said valve having op- 75
posed operating pressure areas in commu-
nication with said alternately supplied cyl-
inder portions. .

In testimony whereof I have hereunto set

my hand. A
LEWIS C. BAYLES
Witnesses: Co
V. M. SuaTEr,

Russert. H. WinmeLa.



