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Ty all whom it may concern:

Be it known that I, CLARENCE W. PECK, 2
citizen of the United States,residing at Painted
Post, in the county ot Steuben and State of
New York, have invented certain new and use-
ful Improvements 1n Pneumatic Tools, of

which the following is a specification.

My invention relates to improvements 1n
pneumatic tools wherein a piston reciprocated
by compressed air 1s made to drive various
tools, such as are used 1in chipping, calking,
drilling, and like operations. | |

The objects of my improvements are, first,
to provide a tool of this nature with a valve
and valve-box which shall be simple in con-
struction and operation and whereby certain
Jesirable results may be attained, as will here-
inafter appear; second, to provide means for

 cushioning the piston on the return stroke,
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whereby the jar upon the operator is greatly
lessened, and to utilize the cushioning effect to
actuate the valve; and, third, to provide cer-
tain other novel features of construction, such
as will appear hereinafter and be more par-
ticularly pointed out in the claims.

1 attain the objects of my improvements by
means of the construction and arrangement

of parts as illustrated in the “accompanying

“drawings, wherein T have shown my invention

as applied to a pneumatic hammer, and 1n
which— - '

Figure 1 represents a vertical longitudinal
section of my complete tool on the line 4 0 In
Fig. 4; Fig. 2, a section of the cylinder and
valve-chest on the line d ¢ in Fig. 4; Fig. 3,
o similar sectionon the line ¢ ¢in Fig. 4; Fig.
4. a transverse section of the barrel on the
line @ ¢ in Fig. 1, and Figs. o and 6 details
showing the valve and valve-box In Jongitudi-
nal section. - | '

Qi milar numerals refer tolike parts through-
out the several views. |

1 represents the barrel of the tool, which 1s
coupled to the handle 3 by means of its flange
o and the coupling-nut 4, this nut 4 being

locked upon the handle 3 by means of the jam-

nut 5. Within an annular chamber in the

| handle 3 1'-‘5 located a cylindrical valve-box 6,

and within this valve-box is located a bushing
7. which forms a prolongation of the barrel 1.
This bushing and the valve-box are held 1n
place within the handle by means of the flange
9 on the barrel in the manner shown.

] represents a cylindrical cup-shaped valve,
the walls of which travel in the annular space
provided therefor between the bushing 7 and
ihe valve-box 6. Thisvalveis provided with
a head 9, which
valve-body and travels within the chamber 10
ot the inner end of the valve-box 6. The pis-
ton 11 is shown at the extreme of 1ts outward

throw in Fig. 1 and near its innermost POSI-

tion in Figs. 2 and 3.

19,13, 14, and 15 represent annular grooves
. the inner wall of the valve-box 6, which
communicate with the several ports and pas-

sages to and from the eylinder, as will here-

inafter appear. The valve81s provided with
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is larger in diameter thanthe
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two series of ports 16 and 17, whereby the ad-

mission and exhaust are controlled. _
18 represents a series ot ports in the bush-

munlcate.
Admission to the valve-box 6 takes place

through the passage 19, which leads from the
inlet-passage 20 in the handle to the groove
19 ip the valve-box. The amount of opening
eom the inlet-passage 20 to the passage 19 is
controlled by the screw-plug 23, the inner end
of which is provided with a bore correspond-

ing with that of the passage 920 and with a slot

at 91 so positioned as to give full opening be-
tween passages 19 and 20 when the plug is
serewed down into the position shown in Kig.

1. The head of the plug 23 1s serrated at one

side, the serrations being engaged by the
spring-pressed pin 24, whereby the plug 1s
held in any position it may be set, it being

apparent that as the plug is screwed outwardly
the slot'21 will close the opening between
passages 19 and 20 more or less, according to
the degree of turn given to the plug. Thus
be set at full-open, hali-
&c., and the speed of the

the passage 19 may
open, quarter-open,
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-ing 7 with which the ports 17 in the valve com-
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piston regulated and controlled accordingly.

This provides for a positive and steady con-

trol of the piston speed, which will be found
difficult to acccomplish by the throttle-valve
alone. |
Admission to the inlet-passage 20 is con-
trolled by the throttle-valve 26. which closes
against the valve-seat 25 and is operated by
the lever 27.  The valve-seat 25 is formed at
the end of a cylindrical bushing 28, which is
mserted in a bore in the handle 8 and held
therein by the cap 29, which cap is bored and

tapped to receive the coupling from the ajr-.

hose. Thevalve26is held up normally against
this seat by the spring 30 and by the air-pres-
sure when coupled to the supply-hose. This
arrangement of the throttle-valve and its seat
will be found simple and effective and by it,
conjointly with the regulating-plug or con-
troller 23, full and perfect control of the air-
supply to the valve-hox 6 is attained.
Having thus described the principal parts
of my device and their relative arrangement.
the operation will be found to be as follows:
The controller 23 having heen set for the de-
sired air-supply and the tool having been placed
in position with the throttle-valve thrown

- open, the air will pass from the hose through
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the passage 20 into the passage 19 and thence
into the groove 12. In the position assumed
for the parts in Fig. 1 the piston 11 is at its
extreme outward throw and the valve 8 is
shown in position to supply air for the return
stroke. For this purpose the air will pass
through groove 12 hy way of the ports 16 into
the groove 13, thence passing by way of the
passage 51 and port 32 (see Fig. 2) to the outer

‘end of the eylinder, thereby throwing the pis-

ton inward. The air from behind the piston
1s exhausted by way of the ports 17 and 18 in
the bushing 7 and valve 3, respectively, into

the groove 14, whence it passes through the

passages 33 and 35 to the exhaust-openings
54 and 36. (See Figs. 2 and 8.) As the pis-
ton approaches the end of its inward stroke
the groove 42, formed in the periphery of
the piston, will place the ports 37 and 3% n
communication with one another, thereby
opening the chamber 10 hehind the valve-
head 9 to the exhaust by way of the port 39
and passages 40 (see Fig. 3) and 41. (See Fig.
2.) This relieves the pressure from behind
valve 8, and as soon as the piston has passed
beyond the ports 18 the air confined between
the piston and the head 9 of the valve 8 will
cause the valve to be thrown to its inward pPO-
sition, as shown in Figs. 2 and 3, and the com-
pression ot the air will also cushion the piston
at this end of its stroke. As soon as the valve
8 has assumed its inward position the ports
16 will open communication from the groove

12 to the cylinder behind the piston over the
rim of the bushing 7. as shown in Figs. 2 and
being thrown out of register
18.  The piston will now be

3, the ports 17
with the ports

754,956

thrown forward on its
haust of the air in front of the piston taking
place through port 32 and passage 31 into
groove 15, whence it finds its way into groove

14 and thence to the exhaust-outlets by way

of the annular passage between these two

outward stroke, ex-

70

grooves, thrown open by the valve 8 on its in-

ward movement. When the piston has reached
1ts outward position, the air behind it will Pass
through port 37, passage 40, and port 39 into
chamber®10 and pressing upon the head 9 of

the valve, will throw the valve outward into

the position shown in Fig. 1, this motion of
the valve being due to the larger diameter of
the head 9 in the chamber 10, the rim of the
head being relieved from back pressure within
the chamber 10 by reason of the passage 43.
T'he ports are now in position for the return
stroke, and the cyele of operation, as above
described, will be repeated until the throttle-
valve has been closed and at a speed corre-
sponding to the adjustment of the controller.

It will be noted that by reason of the cup-
shaped valve in axial alinement with the cyl-
inder and the inward prolongation of said cyl-
inder by the bushing 7 the distance between
the handle and the end of the tool has been
made as short as possible without lessening
the throw of the piston and that also hy reason
of this valve-and-cylinder arrangement the
size and weight of the tool will be at a mini-
mum. T'he parts of the valve mechanism are
very few in number and simple In construc-
tion. As shown herein, the bushing 7 is
formed of a separate piece, being held in
place between the flange 2 of the barrel ancl
the valve-box 6 by means of its flanged rim.
I do not wish, however, to be limited to thig
construction, as it will be apparent to those
skilled in the art that this bushing or pro-

longation of the cylinder may be formed in-

tegrally with the cylinder itselt. I would
also point out that by reason of my construc-
tion all the parts of the valyve mechanism may
be readily rentoved for cleaning and repairs
by simply uncoupling the cylinder 1 from the
handle 3 and that when placed in proper rela-

tive positions they will be firmly held in such

positions by means of the coupling-nut 4 and
Jam-nut 5.  Finally, while I have shown and
described the valve ag being actuated for its
rearward stroke by the air compressed be-
tween it and the returning piston I do not
limit myself to this, since the cup-like valve
may be used to good purpose without utiliz-
ing the compressed air for shifting the valve

and still remain within the intended scope of

my invention. |
Having thus described my improvements,
what I claim as my invention, and desire to se-
cure by Letters Patent, is— |
1. The combination, in an 1mpact-tool, of a

cylinder, a reciprocating. piston therein, an

open-ended ported valve movable in line with

“the piston in a chamber at one end of the cyl-
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aid valve having a head of greater di-
ameter than its body, and means for directing
o flow of motive fluid to said enlarged head to
throw the valve in one direction, the valve be-
ing moved in the opposite direction by the mo-
tive fluid compressed within the interior of the
same by the moving piston.

o The combination, in an impact-tool, of a
cylinder, a reciprocating piston therein, an
open-ended ported valve movable in line with
the piston in a chamber at one end of the cyl-
inder, said valve having a head of greater di-
ameter than its body, means for directing the

motive fluid around the outside of said body

o that the valve will be balanced in its cham-
ber during the inlet and exhaust of the motive
fluid, and means for directing a flow of motive
finid to the enlarged head of the valve to throw
the same in one direction, the valve being

thrown in the opposite direction by the motive

1uid compressed within the interior of the
valve by the moving piston.
3. The combination, In an impact-tool, of a

cylinder, a reciprocating piston therein, inlet

. and exhaust passages for the motive fluid, a

cup-like valve movable in a chamber at the
rear end of the cylinder, mnto which chamber
the rear end of the piston passes as 1t ap-
proaches the rearward end of its stroke, and
means tor shifting said valve by the motive
Auid to change the direction ot flow of the mo-
tive fluid to and from the onds of the cylinder.

4. The combination, in an impact-tool, of a
cylinder, a reciprocating piston therein, nlet
and exhaust passages for the motive fluid, a
cup-like valve movable in a chamber at the
rear end of the cylinder, 1nto which chamber
the rear end of the piston passes as it ap-
proaches the rearward end of its stroke, and
a passage for admitting the motive fluid under
normal pressure to the rear end of said valve-
chamber, whereby the valve will be moved
torward by motive fluid under normal pres-

sureand to the rear by motive fluid compressed

therein by the piston.

5. The combination In an impact-tool of a
cylinder, a reciprocating piston therein, inlet
and exhaust passages for the motive fluid, a
cup-like valve movable in a chamber at the
vear end of the cylinder, into which chamber
ihe rear end of the piston passes as it ap-
proaches the rearward end of its stroke, salcl
valve having a head of greater area than the
piston-receiving chamber formed by the valve,
and means for exerting the normal pressure
of the motive fluid upon said enlarged head of
the valve, whereby the valve will be moved 1n
one direction by the motive fluid under nor-
mal pressure and in the opposite direction by

the motive fluid compressed therein by the

piston. | | |

6. The combination 1n an impact-tool of a
cylinder, a reciprocating piston therein, inlet
and exhaust passages for the motive fluid, &

—

der are fastened together,

cup-like valve movable in a chamber at the
rear end of the cylinder, into which chamber
the rear end of the piston passes as it ap-
proaches the rearward end of its stroke, an
enlarged head on said valve, and a passage
leading from the chamber which receives said
enlarged head to a point in the cylinder where
't will be uncovered by the piston when the
latter reaches the forward end of its stroke,
whereby the valve will be moved in one di-
rection by motive fluid under normal pressure
and in the opposite direction by motive fluid
compressed by the piston.

7. A pneumatic tool comprising a cylinder,
a piston reciprocating therein, a valve-box at
one end of the cylinder in axial alinement
therewith, a prolongation of the cylinder
within the valve-box, a eylindrical cup-like
valve reciprocating within the valve-box 1n
an annular space between the hox and said
prolongation, admission and exhaust passages
to and from the valve-box, means for admait-
ting air under pressure to the admission-pas-
sage, and ports and passages whereby the
opposite sides of the piston and valve are
placed in alternate communication with said
admission and exhaust passages. _

3. A pneumatic tool comprising a cylinder,
a piston reciprocating therein, a cylindrical

valve-box encircling one end of the cylinder,

a cylindrical valve reciprocating in an annular
space provided therefor
and cylinder, a head on the valve of larger
diameter reciprocating 1n a chamber provided
therefor at one end of the valve-box, admis-
«ion and exhaust passages to and from the

valve-box, means tfor admitting air under

pressure to the odmission-passage, and ports
and passages whereby the opposite sides of
the piston are placed by the valve in alternate
communication with said admission and ex-
haust passages and whereby the valve 18 ac-
tuated by direct air-pressure at one stroke of
the piston and by compression of the air be-
tween it and
stroke.

9. A pneumatic tool
comprising the handle
vided with the flange
and jam-nut 5 whereby

of the type described
3, the cylinder 1 pro-
9. the coupling-nut 4
the handle and cylin-
the valve-box ©
and bushing 7 secured in place within the
handle by means ot the cylinder-coupling, the
valve 8 reciprocating within the valve-box 1n
the space between it and said bushing, and
the several ports and passages whereby the
piston and valve are operated in the manner
set forth. |
In testimony
nature in presence of two witnesses.
' OLARENCE W. PECK.
Witnesses:
Anva L. ALLEN,
TaroDORA COREY.

3

hetween valve-box

the piston during the return

65

70

75

30

le

95

ijele

105

110

115

120

whereof I have affixed my sig-
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