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UNITED STATES

PATENT OFFICE.

JOHN F. CLEMENT, OF PHILADELPHIA, PENNSYLVANIA.

IMPACT-TOOL.

SPECIFICATION forming pai‘t of Letters Patent No. 724,811, dated April 7, 1903,

Application filed October 13, 1902, Serial No. 127,089,

To all whom it may concern:

Be it known that I, JoEN F. CLEMENT, a

‘citizen of the United btates residing in Ph1la-'

delphia, Pennsylvama,, have 1nvented certain

Improvements in Impact-Tools, of which the
following is a specification.

The obJeeL of my invention is to provide a
simple form of valve mechanism for that elass
of 1mpact -tools known as ‘‘long-stroke ham-
mers” in which the reciprocating hammer is
operated by air or other fluid under pressure.

In the accompanying drawings, Figure 1 is
a longitudinal sectional view of an impact-
100l constructed inaecordance with my inven-
tion, showing the hammer at the forward end
of the stroke Fig. 2 is a similar view show-
ing the hammer at the rear end of the stroke.
Flv 3 is a sectional plan view on the line  x;
Fw 1. Tig. 4 is a sectional plan view on the
lme Y Y, FIO' 2. Tig. 5 is a perspective view
of the Valvo and valve-chest detached from
each other and from the cylinder of the tool:
Fig. 6 is a longitudinal section illustrating a
modlﬁeatlon of my invention. Fig.7is a sec-
tional plan view on the line w w, Flg 6; and
Fig. 8 1s a transverse section on the lme v,
Fw 6.

1 represents the cylinder of the tool, which
has at the forward end a nose-piece 2, in which
is free to play the stem 3 of the rlveb set or
other tool which is to be acted upon "by the
hammer 4, the latter being fitted as snugly
to the bore of the cyhnder i1 as is compatible
with its free reciprocating movement therein
without permitting leakage of air around the
hammer.
cylinder is fitted a valve-chest 5, which is
confined between a forward washer 6, bear-

ing against a shoulder in the cylinder, and a

rear Washer 7, which bears against the rear
end of the cylmder and is confined thereto

by the hub or boss 8 of the handle 9, to which-

is intended to be connected the ﬂex1ble pipe
for supplying air or other motive fluid under
pressure, the handle having formed in it a
passage 9° for said motive fluid and also a
passage 9° for the escape of motive fluid from
the tool. The valve-chest has formed in it

four ports 10, 11, 12, and 13, the port 10 be-
ing dla,metrlcally opp051te to the port 11, the
port 12 diametrically opposite to the porb 13,

To the rear end of the bore of the-

(No model.)

and the ports 12 and 13 at fivht angles to the
ports 10 and 11.

The port 10 communicates with a port 10“_

in the eylinder, and this port 10* is constantly
in communication with the supply-passage
9* of the handle strueture. The port 11 com-
municates with a port 11* in ‘the cylinder,
which port is constantly in communication
with the passage 9 of the handle structure.
The port 12 communicates with a passage 122,

‘leading to the forward end of the cylinder,

and the port 13 communicates with a passage
13%, formed in the rear portion of the cylin-

-der and having two communications with the

bore of 'said eylinder—one through a port 13°
at the extreme rear end of said bore and the
other through a port 13°at a point slightly in
advance of said rear end.

The valve 14 has three disks 15, 16, and 17,
and between the disks15and 16 are passages
21 and 22, separated from each other by a
diagonal partition 18, while between the disks
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16 and 17 are passages 23 and 24, separated -

from each other by a diagonal partition 19,
disposed at a right angle to the partition 18.
The valve is prevented from turning in the
valve-chest by means of a pin 25, projecting
from the washer 6 into an opening in the
valve, and the partitions18and 19 of the valve
are so disposed that when the valve is in its
forward position, as shown in Fig. 1, the pas-
sage 21 of the valve-casing oonneebs the ports
10 and 12 and the passage 22 connects the
ports 11 and 13, as shown in Fig. 3, while
when the valve is in its rear position, as
shown in Fig. 2, the passage 23 connects the
ports 10 and 13 and the passage 24 connects
the ports 11and 12. In the cylinder 1is also
formed another passage 26, terminating at
its rear end in a port 26* at the rear end of
the valve-chest, said passage having two com-
munications with the bore of the cylinder,
one of these communications being through

"a port 26°, near the forward end of the bore,

and the other being through a. port 26°, so

located in the bore that it w111 be uncovered’
by the hammer 4 just as the latter has com-

pleted its forward stroke and. delivered its
blow upon the tool-stem 3.

The valve 14 has a contracted stem 20 pro-
jecting therefrom forwardly through the
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washer 6, 5o that it will be struck up by the
hammer as the latter approaches the rear-
ward end of its stroke, whereby a correspond-
ing rearward movement will be imparted to
the valve. The forward end of the valve-
chest is in constant ecommunication through
a passage 27 with the exhaust-port 11* of the
eylinder.

The operation of thetool isas follows: Sup-
posing that the ports are in the position
shown in Fig. 1, air or other motive fluid
from the passage 9* of the handle passes
through the passage 10 of the eylinder, the
ports 10 and 12 of the valve-chest, and the
passage 21 of the valve to the passage 12° of
the cylinder, whereby it is directed to the
forward end of the cylinder, soas todrive the
hammer 4 rearwardly therein, the rear end
of the bore being open to the exhaust through
the passage 13* and the ports 13 and 11 of
the valve-chest and the passage 22 of the
valve. As the hammer approaches the rear
end of its stroke it strikes the projecting stem
20 of the valve and moves the latter rear-
wardly in the chest to the position shown in
Fig. 2, whereupon the flow of air is reversed,
the air under pressure being now directed
from the port 10* of the eylinder through the
ports 10 and 13 of the valve-chest and the
passage 23 of the valve to the passage 13*, so
as to enter the rear end of the bore of the
eylinder and drive the hammer 4 forwardly
therein, the air from the lower end of the
bore escaping through the passage 12* to the
exhaust-passage 11* of the cylinder through
the ports 12 and 11 of the valve-chest and
the passage 24 of the valve, asshown in Fig. 4.
Just as the hammer reaches the limit of its
forward stroke and delivers its blow upon the
tool it uncovers the port 26° of the passage
26. Hence motive fluid under pressure passes
through said passage 26 to the rear end of
the valve-chest and drives the valve forwardly
in said chest, the pressure upon the stem 20
of the valve not being sufficient to prevent
or materially retard this forward movement
of the valve, owing to the limited area pre-
sented by said stem. The parts are now
again in the position shown in Fig. 1, and the
operations before described are repeated.

It will be noted that the port 13°¢is some
distance in advance of the rear end-of the
cylinder. Hence as soon as it is covered by
the hammer on the back stroke of the latter
the escape of air from the rear end of the
eylinder will be cuf off except through the
port 13° which is of such small area that it
cannot freely vent the air thus trapped in the
rear end of the cylinder. This body of air
thus serves as a cushion to gradually retard
the rearward movement of the hammer and
finally bring it to a stop before it can forci-
bly strike the rear head of the cylinder or
cause the valve to forcibly strike the rear end
of the valve-chest, thus preventing shock or
jarwhich would result from such forcible con-
tact. The small port 13® provides for the ad-

724,811

mission of motive fluid to the extremerear end
of the cylinder in order to insure the carry-
ing forward of the rear end of the hammer
bevond the port 13° on the forward stroke in
case the rebound of the hammer due to the ex-
pansion of the entrappzad air is not suflicient
to effect this result, a.. i may not be in some
cases when the tool is leaing used with the
valve-chest end downward.

In the tool shown in Figs. 6, 7, and 8 the
valve-chest is disposed transversely to the
bore of the eylinder and is contained in a boss
5% projecting laterally from the rear end of
the eylinder, this boss also having the handle
structure 9. The contracted stem 20 of the
valvein thiscase has a beveled end projecting
into the bore of the eylinder, so that the action
of the hammer upon the said stem causes
lateral movement of the valve outwardly in
its chest, the inward movement. being effect-
ed by the normal pressure of the motive fluid
acting upon the rear face of the valve, as in
the tool shown in Fig. 1.

In both of the tools shown the passage 27
provides for the free flow of air into and from
the forward end of the valve-chamber as
the valve moves forwardly and backwardly
therein. .

Having thus described my invention, I
claim and desire to secure by Letters Pat-
ent—

1. The combination, in an impact-tool, of a
eylinder having a reciprocating hammer
therein, a valve-chest at the rear end of said
eylinder, avalve in said chest for controlling
the flow of motivefluid into and from the cyl-
inder, said valve having a forward portion of
lesser diameter than the rear end of the valve
tobe struck by the hammer on the back stroke
of the latter, means for cushioning the ham-
mer at the end of said back stroke, and means
for conveying motive fluid to the rear end of
the valve-chest when the hammer reaches
the forward end of its stroke, substantially
as specified.

2. The combination, in an impact-tool, of a
eylinder with reciprocating hammer therein,
a valve-chest at the rear end of said eylinder,
sald valve-chest having ports, one communi-
cating with the motive-fluid supply, another
with the exhaust, a third with the forward
end of the cylinder, and a fourth with the
eylinder some distance in advance of its rear
end, a valve, movable in said chest, and serv-
ing, by its movement therein, to govern the
flow of motive fluid into and from the cylin-
der, said valve having a contracted stem pro-
jecting forwardly into the cylinder, whereby
it will be struck by the hammer on the back
stroke of the latter, but said hammer will be
cushioned and its movement arrested by the
time the valve has completed its stroke, and
means for conveying motive fluid to the rear
end of the valve-chest when the hammer has
reached the forward end of its stroke, sub-
stantially as specified.

3. The combination, in an impact-tool, of a
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eylinder with reciprocating hammer therein,
a valve-chest at the rear end of said eylinder,
said valve-chest having ports, one communi-
cating with the motive-fluid supply, another
with the exhaust, a third with the forward
end of the ¢ylinder, and a fourth, by a con-
tracted port, with the rear end of the ¢ylin-
der, and, by a larger port, with said eylinder
some distance in advance of said rear end, a
valve, movable in said valve-chest, and serv-
ing, by its movement therein, to govern the
flow of motive fluid into and from the cylin-
der, said valve having a contracted stem pro-
jeeting forwardly into the eylinder whereby
it will be struck by the hammer on the back
stroke of the latter, and means for convey-
ing motive fluid to the rear end of the valve-
chest when the hammer has reached the for-
ward end of its stroke, substantially as speci-
fied. : -

4. The combination, in an impact-tool, of a
cylinder with reciprocating hammer therein,
a valve-chest at the rear end of said cylinder,
said valve-chest having ports, one communi-
cating with the motive-fluid supply, another
with the exhaust, a third with the forward
end of the cylinder, and a fourth with the
cylinder some distance in advance of its rear
end, means for permitting free flow of air
into and from the forward end of said valve-
chest, a valve, movable in said chest, and
serving, by its movement, to govern the flow
of motive fluid into and from the cylinder,
said valve having a contracted stem project-
ing forwardly into the cylinder whereby it

- will be struck by the hammer on the back

40

45

50

55

60

stroke of the latter and will be moved rear-
wardly by said hammer while the latter is be-
ing cushioned at the back end of its stroke,
and means for conveying motive fluid to the
rear end of the valve-chest when the hammer
has reached the forward end of its stroke,
substantially as specified.

5. The combination, in an impact-tool, of a
cylinder with reciprocating hammer therein,
a valve-chest at the rear end of said cylinder,
said valve-chest having ports, one communi-
cating with the motive-fluid supply, another
with the exhaust, a third -with the forward
end of the cylinder, and a fourth with the
eylinder some distance in advance of its rear
end, a valve movable in said chest and serv-
ing by its movement therein to govern the
flow of motive fluid into and from the eylin-
der, said valve having passages in different
planes, the passages in each plane being sep-
arated by a transverse partition and having
also a contracted stem projecting forwardly
into the cylinder whereby it will be struck
by the hammer on the back stroke of the lat-
ter, but said hammer will be cushioned and
its movement arrested by the time the valve

3

has completed its stroke, and means for con-
veying motive fluid to the rear end of the
valve-chest when the hammer has reached
the forward end of its stroke, substantially as
specified. .

6. The combination, in an impaect-tool, of a
cylinder with reciprocating hammer therein,
a valve-chest at the rear end of said eylinder,
said valve-chest having ports, one communi-
cating with the motive-fluid supply, another
with the exhaust, a third -with the forward
end of the eylinder, and a fourth, by a con-
tracted port, with the rear end of the cylin-
der, and, by a larger port, with said-eylinder
some distance in advance of said rear end, a
valve movable in said valve-chest and serv-
ing, by its movement therein, to govern the
flow of motive fluid into and from the cylin-
der, said valve having passages in different
planes, the passages in each plane being sep-
arated by a transverse partition and having
also a contracted stem projecting forwardly
into the cylinder whereby it will be struck
by the hammer on the back stroke of the lat-
ter, and means for conveying motive fluid to
the rear end of the valve-chest when the ham-
mer has reached the forward end of itsstroke,
substantially as specified.

- 7. The combination, in an impact-tool, of a
cylinder with reciprocating hammer therein,
a valve-chest at the rear end of said cylinder,
said valve-chest having ports, one communi-
cating with the motive-fluid supply, another
with the exhaust, a third-with the forward

end of the cylinder, and a fourth with the

cylinder some distance in advanece of its rear
end, means for permitting free flow of air
into and from the forward end of said valve-
chest, a valve, movable in said chest, and
serving, by its movement, to govern the flow

‘of motive fluid into and from the cylinder,

sald valve having passagesin different planes,
the passages in each plane being separated
by a transverse partition and having also a
contracted stem projecting forwardly into the
cylinder, - whereby it will be struck by the
hammer on the back stroke of the latter and
will be moved rearwardly by said hammer
while the latter is being cushioned at the back
end of its stroke, and means for conveying
motive fluid to the rear end of the valve-
chest when the hammer has reached the for-
ward end of its stroke, substantially as speci-
fied.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses. .

JOHN F. CLEMENT.

Witnesses:
F. E. BECHTOLD,
Jos. H. KLEIN.
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