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UNITED STATES

PaTenT OFFICE.

CHESTER B. ALBREE, OF

ALLEGIENY, PENNSYLVANIA. *

PNEUMATIC TOOL.

SPECIFICATION forming paxrt of Letters Patent No. 572, 324 dated December 1 1866,

Application filed May 15, 1896, Serial Ne 591,638. (No model.)

TO aZZ wkom Lt QY CONCEFTY:

Be it known that I, CHESTER B. ALBREE, of
- Allegheny, in the eounty of Allegheny a,nd:
- State of Pennsylvania, have invented a new:
' and useful Improvement in Pneumatic Tools,
of which the following is a full, clear, a,nd_
exact desenptmn 1efe1 ence bemcr had to the

accompanying drawings, formmn' part ef this
specification, in which—

Figurel is alongitudinal section of my im-
ploved meehamsm Fig. 2 is a cross-section
on line 2 2, and Figs. 3 and 4 are longitudi-
nal seetlons oL modlﬁed forms.

My invention relates to that class of pneu-

matic or steam reciprocating motors or tools
known as the ““valveless” tools, in which the
piston itself operatesas the eentrollmﬂ' valve
to govern the admission and exhaust of pres-

__ - sure, and it is designed to afford an increase
20

in the efficiency of the motor or tool without

- a corresponding increase in the pneumatic or

__ .__ 30

35

steam pressure required. The mechanism
hereinafter described thatisused for contain-
ing and actuating the piston isof a type well
known and in general use, and the specific

form shown in the accompanying drawings

may be varied without depmtme from my
invention.

In the drawings, A 1ndleetes the body of

the machine, having a cylinder B I3', pT ovided
- with a removable he&d . |
C C' is the piston, the two parts of which

are of unequal diameters.
D is an inlet-valve contr olling the admls-

sion of steam or air under pressure through

supply-pipe b to inlet-port ¢. It is provided
with suitable means for opening and closing,

(herein represented by a rod d and closing-

. springe.)

‘0

J g h are ports in cylinder B, eonneeted by

- a by- -pass E, and ¢ is the e*{heust-pmt SO

45

._ 50

placed in relation to the piston C that it is
uncovered thereby only at the end of the ott-
ward or working stroke.

K 1s a passage or recess in piston C of a
length sufficient to uncover and connect with

_port J when the piston is at the end of its

outward or working stroke.

r 1S an annular shoulder at the end of the
piston C, upon which the pressure is exerted
in its inward stroke. The piston C has a
Velve chambe1 H H' communicating throunh

| a port (x w1th the exterior of the plsteu at the

shoulder 7, and having therein a valve 1,
preferably of the puppet type, adapted t0

55

close the passage between the parts H and H'
of the ehamber in the piston and normally

retained in an open p031t1on by the pressure
of a spring L.

m 1S an elr-vent 1n the:outer portion of the
chamber B', which serves to prevent the for-
mation of an air-cushion. _

‘n indicates the shank of the tool inserted

1in its proper position.

018 a pin projecting inwardly from the cyl-
inder B, adjustable by means of its threaded

60

por tion, which fits in a corr esponding slot p

in plsten C (indicated in Fig. 1 by broken

lines) and serves as a guide to preserve the

relation of passage I To the ports f ¢ h, as
Indicated.
In Fig. 3 1 show a H]OdlﬁGthIO_]l 1n which

-the ehamber K of Iig. 1 isanannular recess
-1n the cirecumference of the piston C, Whereby

the necessity of the guiding-pin and slot is
avolded, and in Fig.
medlﬁeetlon in which port g is omitted, and
passage I of IFig. 1 connects directly With
cylinder B by means of an opemne through
the face of piston C.

1he operation is as follows: Steam or air
under pressure is admitted through the inlet-
pipe 0, by means of valve D, to port ¢ and
G‘{E}ltln“‘ a pressure on shoulder r of the pis-

ton C causes it to leeede from the position as

shown in Figs. 1, 8, and 4. At the same time
pressure 18 exer rted upon valve L. through
passage G and chamber I, overcoming the
pressure of spring I, and the pressure in
chambers I3 E and passage F being practi-
cally neutral causes said valve L to close thus
preventing any communication between p0113
¢ and passawe ¥ and through port 7 with

chamber B. When the shouldel r of the pis-
ton has passed port f, pressure is instantly
exerted therethrough to the passage E and

through port % to the cylinder B and upon

the entue surface of the face of the piston C,

thus causing a reversal of its motion. By
reason of p01t g pressure 1s exerted through
chamber H"and passage F upon valve L, and

4 I show yet another

75

30

QO
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pRele

being equal and balanced upon both 31des of

said valve allows it to be moved into an open

| position by the epunw [, thus permitting com-
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munication between inlet-port ¢ and passage
It after the shoulder » has passed port 7 on
the outward or working stroke of the piston.
There is communication, therefore, between

1Inlet-port ¢ and cylinder B in the rear of the

piston throughout the entire outward or
working stroke. As the piston reaches the
end of this stroke it uncovers the exhaust-

- port 2, and by reducing the pressure in the

cylinder I3 causes a corresponding reduction
of pressure on the valve L, thereby causing
sald valve to close by reason of the constant
pressure through the passage . The piston
and the valve L. are then in their original
positions and .the operation as above de-
scribed 1s repeated.

In Ifig, 3 I show a modification of the de-
vice in Whlch the valve L is set in a position
lengthwise of the piston instead of being
transvelse, as in I‘w 1, and in which the
passage Iff extends 'entirely around the piston.

In FKig. 4 I show a modification wherein the

necessity of using the port ¢ is obviated by
causing passage I to connect directly with
cylinder B. Many other changes may be
made without departure from my invention
as defined in the claims.-

- The advantages of my improvement will
be appreciated by those skilled in the art to
which it relates. Its parts are few in num-
ber, simple in construction, durable, and in
operation entirely automatic.

Hitherto 1n the operation of motors of the

class to which my invention relates there
has been and must of necessity be a loss of
power in the outward or working stroke.
The pressure upon the shoulder » or forward
end of the piston necessary to produce the
return motion of the piston is constant, and
while 1n the ordinary style of tool when the
said shoulder of the piston has passed the
port f in its inward stroke the full pressure
is admitted through port f to the cylinder B
and permits the e}aeltlon of the full pressure
upon the larger surface of the pisten, it is

almost instantly cut off through the closing

of the port f on the outward stroke of the
piston, and the force of said stroke thereafter
depends upon that proportion of the pressure
due to the expansion of the steam or air in
the cylinder I3 1n excess of theconstant pres-
sure on the other end of the piston that tends
to retard the stroke.

By the use of my invention this loss in the
outward or working stroke 1s entirely re-
moved, since the pressure upon each side of
valve L is equal, after the opening of port f,
to the pressure by the passage of shoulder »
in the inward stroke of the piston and remains
open during the outward stroke by reason of
this equality of pressure thereon remaining
constant. There is therefore a free passage

for the steam or air from the inlet ¢ to the cyl-
inder B back of the piston during the entire

2 _ 572,324

outward or working stroke, or until the open-
ing of the exhaust- -port 7.

The apparatus may be used for actuatmﬂ
rock -drills, for hand chipping or CEL]LI]]G
tools, and f01 any other purpose where a mpld
1601_‘[)1‘0(3&1311’10‘ motion is desu ed.

I claim—

1. A reciprocating tool hzwmﬂ a. cylinder
and piston, an-exhaust-port, a pmt adapted

to be uncovered at the end of the instroke of

the piston to admit fluid-pressure to the rear
of the piston and to cause its initial outstroke,
a passage through the piston to admit fluid-
pressure to the rear of the piston after the
beginning of the outstroke, and a valve which
controls said port and is closed automatically
when the pressure at the rear of the piston is
reduced by exhaustion.

2. A reciprocating tool having a cylinder

and piston, an exhaust-port, a port adapted

to be uncovered. during the instroke of the

75

30

piston to admit fluid-pressure to the rear of =

the piston and to cause ifs initial outstroke,

a passage through the piston to admit fluid-
pressure to the rear of the piston thereafter,
and a valve which controls said port and is
closed automatically when the pressure at the
rear of the piston is reduced by exhaustion,
sald valve belng subjected on one side to the

closing pressure from the cylinder at the outer

end of the piston and on the other side to the
pressure from the inner end thereof.

3. A reciprocating tool having a cylinder
and piston, an exhaust-port, a port adapted

to be uncovered during the instroke of the

piston to admit fluid-pressure to the rear of
the piston and to cause its initial outstroke,
a chamber II, I’ in the piston, a passage If

“adapted toregister with a port leading to the
‘rear portion of the cylinder, a check-valve in
| sa1d passage, and a valve-controlled port ad-

mitting fluid to the fmwmd portion of the
yhndol

4. A reciprocating tool having a eylmdel_

and piston, the effective area of the piston ex-
posed to pressure being greater at the rear
end than at the forward end, and a pressure-
inlet port, admitting constant fluid-pressure
to the smaller end of the piston, an exhaust-
port, a port adapted to be uncovered during
the instroke of the piston to admit fluid-pres-
sure to the rear of the piston and to cause its
initial-outstroke, a passage through the pis-
ton to admit fluid-pressure to the rear of the

piston thereafter, and a valve which controls
said port and is closed auftomatically when

the pressure at the rear of the piston 1s re-
duced by exhaustion. |
In testimony whereof I ha,ve hereunto set
my hand.
CHESTER B. ALBREL.
Witnesses:
THOMAS W. BAKEWELL,
Gr. I. HOLDSHIP.
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