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To all whom it may concern:
Be 1t known that I, FREDERICK S. GRAHAM, 3 citizen

of the United States, residing in the city and county |

of Philadelphia, State of Pennsylvania, have invented

a new and useful Pneumatic Tool, of whlch the follow-

Ing is a specification. .
My present invention relates to ﬂllld actuated teo]s

and consists of a novel and useful construction of aQ

pneumatic tool and valve mechanism therefor in which
the number of parts employed are reduced to a mini-
mum, and in which the valve controlling the move-
ments of the reciprocating piston is actuated in both

- directions by fluid pressure.
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It further consists of a novel construction of valve
mechanism in which a chambered valve having a uni-

form bearing surface is employed, said valve having

provided therefor a suitable casing in which it is adapt-
cd to reciprocate and a valve cap or cover having a de-

pending flange or sleeve with which the inner periphery
of the valve engages.

It further consists of a novel construction of apertured
valve, the bearing surface of which is of uniform di-
ameter throughout and provided on its outer periph-
éry with an annular groove which controls the exhaust
pt)rts in the valve casing. |

It further consists of a novel construction and ar-
rangement of ports and passages and a novel construe-
tion and arrangement of parts whereby a powerful and
effictent tool is produced and the vibration, which is
usually present in tools of this character ‘practically
eliminated.

It further consists of other novel features of construc-

tion, all as will be hereinhfter fully set forth.

In order to clearly illustrate my invention T have
shown one embodiment thereof which has been found
In practice to give satisfactory and reliable results,

‘although it is to be understood that the various instru-

mentalities of which my invention consists may be
variously arranged and organized, and in the present
instance I have shown the preferred embodiment
thereof, although it is to be understood that my inven-

tion is not limited to the precise arrangement and or-

ganization of these instrumentalities as herein shown.

Figure 1 represents a sectional view of a fluid actuated
tool embodying my invention, the handle therefor
being pa,rtly broken away. Fig. 2 represents a sec-
tional view of the valve mechanism in detached posi-

‘tlon, the parts being shown in a different relation from

tha,t seen in Fig. 1. TFig. 3 represents a plan view of
the valve cap or cover. TFig. 4 represents a plan view
of the valve casing, the same being viewed from below.
Fig. 5 represents a sectional view of Fig. 1.
represents a sectional view of the valve cap or cover

in detached position. Fig. 7 represents a sectional

Fig. 6

| sents a sectional view of the valve .c'aaing Fig. 9 rep-

resents a sectional view of the valve casmg showing
certain of the exhaust ports. ‘
Similar numerals of reference indicate corresponding

| parts 1n the figures.

Referring to the drawings. 1 designates a handle
having an inlet passage 2 therethrough which is con-
trolled by means of a suitable valve 3 located in the:

passage 2 which communicates with an inner chamber

4. The handle 1is provided with a head block 5 which
15 adapted to be secured to a tool casing 6 in any suit-
able or conventional manner and ‘in the present in-
stance I have shown the same as havmg threaded con-

‘nection therewith.

7 designates the valve mechanism which, in the pres-
ent instance comprises a valve casmg 8, a valve 9 and.
a valve top or cover 10. The casing 8 is prowded on

its outer periphery with an annular recess or groove

11 in which the flange 12 projecting downwardly from
the periphery of the cover 10 is adapted to be seated
when the parts are in assembled position. The valve
cover 10 has a sleeve or flange -13 integral therewith
and extending inwardly therefrom and 14 designates
an aperture through the cover and flange. The valve
9 15 provided with an internal chamber and an outer
bearing surface 16, which latter is adapted to engage

the inner bore 17 of the valve casing 8 when the parts

are in assembled pOBltIOll The outer portion of the
valve 9, as 18 clearly seen in Figs. 1 and 2, engages the
outer periphery of the dependmg flange 13 and the In-
ner bore 17 of the valve casing 8, so that said valve 9
13 always accurately guided in itB movement.

As seen in Fig. 1, the head block 5 of the handle is
chambered, as indicated at 18, so that when the parts
are in assembled position, the bottom of the valve cas-
Ing engages the tool cylinder 6 and the handle engages

| the top of the cover 10, so that the valve mechanism is

maintalned in proper position and alinement with re-

spect to the handle and tool casing underall conditions.

In order to prevent any improper movement of the
valve mechanism when the handle is being secured to
the tool casing, the valve casing is provided with
dowel pihs 19, as indicated in Fig. 4, which engage re-
cesses in the tool casing, and as seen in Fig. 3, these
dowel pins would preferably extend through the valve
top or cover 10, although this would not be essential

~under all conditions, since the valve cover, 10, qwing to

the provision of the flange 12, may have a close en-

gagement with the valve casing 8. The dowel pins 19-
may be of uniform diameter or the ends thereof may
The tool casing.

have a reduced or enlarged diameter.
6 is provided with an inner bore 20 in which a plunge;
or piston 21 is adapted to reciprocate, said piston being
provided intermediate its ends with an annular groove
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diameter 23 in order that the same may pass through the | ward mavement of sa,ld valve into the chamber 18 in’

reduced diameter 24 and engage with the warkmg tool
which is adapted to fit the bore 25 at the ‘outer m for-
ward end of the tool cylinder 6. In the present in-
stance the inner wall of the casing 6 is rounded ag seen

at 26, in order that there will be no liability of the piston.

21 contacting therewith on its forward stroke. In order

-to more clearly describe the construction and arrange-

ment of the fluid ports and passages, I will now describe
the manner in which the valve mechanism is actuated
to control the motive fluid which actuates the recipro-
cating piston.

The live motive fluid enters through the inlet passage
2-and thence into the chamber 4 and owing to the pro-
vision of the aperture 13 the live motive fluid passes
directly therethrough into the internal chamber 15 of
the valye 9., Having the parts in the position seen in
Fig. 1, the motive fluid passes through the ports 27 in

the valve 9 and into the annular groove 28-into which

sald ports open'and around the annular grooves 29 in the
valve casing 8 which always communicates with said
groove 28, thence through the motive fluid passages 30
into the piston chamber 20 of the tool casing 6 and act-
ing upon the rear end of the piston 21 causes the same to
move forwardly and impart a powerful and efficient
blow to the working tool. As the piston travels for-
wardly the annular groove 22 therein will register with
the port 31 in the tool casing and since this port com-

-Iunicates with a passage 32, registering with a passage

33 1n the valve casing, which latter registers with a port
35 in the valve cover 10, communitating with the
chamber 4 in the handle 1, the live motive fluid may
now pass from the chamber 4 through the port 35, pas-

~sage 33, passage 32 and. port 31, around the annular

groove 22 of the piston, through port 36, passage 37 in

‘the tool casing and passage 38 in the valve casing which

registers therewith beneath the valve 9 and this motive

fluid acting upon the imperforate bottom of the valve
9 causes the latter to move rearwardly and assume the

position indicated in Fig. 2. In the present instance

‘the imperforate bottom of the valve 9 is recessed as seen

at 39 and the bottom .of the valve casing is recessed, as
seen at 40, in order that the motive fluid may act the
more readily against the hottom of the valve 9. The
ports 27 are now closed by the depending flange 13 and

a port 41 extending through the side of the valve 9 and

communicating with an annular groove 42 in said valve
will permit the live motive fluid to pass through the
port 41 into the annular groove 42 thence through the
passage 43 in the valve casing, since the groove 42 at
this time registers therewith, and into passage44in the
tool casing. The motive fluid may now pass through
port 45 beneath the piston 21 and acting thereagainst
cause the same to be moved rearwardly to the position
seen In Fig. 1. - The motive fluid in rear ¢f the piston
as the piston travels rearwardly may exhaust through
passages 30 into annular groove 29 and owing to the pro-
vision of the groove 28 the exhaust motive fluid may
pass through the exhaust ports 46 in the valve casing
and thence throuﬂ'h the exhaust ports 47, in the 11andle
to the atmﬂsphere |
Owing to the provision of the groove or slot 48, the

air or other fluid in the chamber 49 formed between

the end of the valve and the valve cover, as clearly

seen in Fig. 1, may escape thercthrough on the rear- |

865,337

the handle surrounding the valve casing and thence
through the exhaust passages 47 through the handle,
into the atmosphere. The motive fluid in the cham-
ber formed between the imperforate bottom of the
valve and the bottom of the valve casing may escape
therefrom on the forward movement of said valve
through the passage 38 in the valve casing, passage 37

| registering therewith, port 50 into the piston cylinder

20 and thence through ports 51, passages 52, passages
03 1n the valve casing 8 and thence into the exhaust
ports 46 communicating therewith and thence into the
chamber 18 and through the main exhaust ports 47 to
the atmosphere. It will be noted that in the present
instance the valve casing 8 has an annular groove 34
therein which registers with the groove or slot 48 which
passes through the flange 12, although it is to be un-
derstood that this groove may he formed in either the
valve cover or cap or the valve casing and still be with-
in the scope of my invention.

It is to be noted that in my present invention a cup-
t shaped valve having an imperforate bottom and hav-

ing a bearing of uniforin diameter is employed and that
the ports extending through the side of said valve are
controlled by a flange or sleeve dependmg from the
valve cover and that the inner periphery of the valve
engages the outer periphery of said.sleeve, so that the
valve is ‘accurﬁtcly guided and the liability of the

~valve_cracking or breaking at its upper or outer end,

due to the excessive vibration which is present in
tools of this character, is practically eliminated so that

- the side of the cup-shaped ‘valve nay be compara-
tively thin without any danger of the same breaklng,

as will be apparent to those skilled in this art.

» It is further to be noted that owing to the provision
of the annular groove 28 with which the ports 27 com-
municate that when the valve 9 is seated in its rear-
‘most position, as indicated in Fig. 2, the exhaust mo-

tive fluid in the rear of the piston may readily pass

therethrough ports 30 into the groove 29, thence, owing
to the provision of the groove 28, through the exhaust
ports 46 so that a free exhaust of the motive fluid in
rear of the piston is permitted at the desired time.

It will be seen that there is always a pressure of the
motive fluid on the valve 9 which tends to maintain
the valve in seated position in the forward end of thé
casing and that when the piston moves forwardly, live
motive fluid may pass therearound and cause the valve
to be moved to 1ts rear position, as is indicated in Fig. 2.

It will also be noted that the valve in all cases does
not pass beyond the upper end of the valve casing and

~does not pass through the valve cover so that the bear-

ing of the valve 1s protected at all times from any for-
cign material which may be carried into thé tool by

“the motive fluid.

The valve mechanism may be chemply and econom-

ically manufactured and since the inner bore of the

valve casing is of uniform diameter the same may be
readily ground if desired so that the valve may have
an exact fit therein,

It will now be apparent from the foregoing that I
have devised a novel and useful construction of pneu-

matic tool and valve mechanism therefor which em-

bodies the features of advantage cnumerated in the

-statement of invention and the above deseription and
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while in the present instance I have shown and de-
scribed the embodiment thereof which is at present
preferred by me, it is to be understood that it is sus-
ceptible of modification in various particulars without
departing from the spirit and scope of my invention or
sacrificing any of its advantages.

Having thus described my invention, what.I claim
28 new and desire to secure by Letters Patent, is:—

1. In a pneumatic tool, the combination of a casing, a

reciprocating piston therein, and a valve mechanism com-

prising a valve casing, a cup-shaped valve of uniform
diameter therein, a valve cover having a depending flange
with the outer periphery of which the inner periphery of
sald valve engages, said valve having ports through the
side thereof controlled by said flange and. controlling the
admission of motive fluid to advance the piston, and said
valve having ports through the side thereof near its lower
end for controlling the passage of motive fluid to return
the piston. - | |

2. In a pneumatic tool, the combination of a casing, a

reciprocating piston therein and a valve mechanism com-

prising- a valve casing, a cup-shaped valve of uniform
diameter therein, a valve cover having a depending flange
with the outer periphery of which the inner periphery of

said valve engages, sald valve having ports- through the

side thereof controlled by said flange and controlling the
admission of motive fluid to advance the piston, sald valve
having ports through the side thereof near its lower end
controlling the passage of motive fluid to return the piston,
said valve casing having a series of exhaust ports there-
through, and an annular groove in proximity to said ports,
and an annular groove on said valve adapted to permit
exhaust fluid to pass from the groove in said valve casing
into said serles of exhaust ports.

3. In a valve mechanism for pneumatic toolg, the combi-
nation of a casing baving a bore of uniform diameter, a
cup-shaped valve within said casing having an imperforate
bottom, a series of ports through the side of sald valve
intermediate the ends thereof, a cover for sald casing hav-
in a depending flange controlling said ports an annular
groove on the outer periphery of said valve with which
said ports communicate, an annular groove in said casing
always In communication with the annular groove on said

valve and passages for live and exhaust motive fluld lead-

ing from said casing and controlled by sald valve.

4. In a valve mechanism for pneumatic tools, the comb]-
nation of a casing having a bore of uniform - diameter
therein and an internal annular groove, a series of exhaust
ports extending through said casing, passages communi-
cating with said ports and extending through the bottom
of the easing, a cup-shaped valve having an annular groove
interrcediate the 'end thereof and engaging said ‘bore, a
series of ports through said valve communiecating with
siaid groove, inlet.ports through the side of said valve
near the lower end thereof, ports extending through the
forward end of said casing with whiech said ports communi-
cate, a cover having a depending flange, the outer periphery
of which engages the inner periphery of said valve, a pas-

L

sage extending through sald cover and said casing, and a
passage extending through the bottom of said casing
beneath said valve. -

5. In a valve mechanism for pneumatic tools, the combi-
nation of a casing having a uniform bore and an annular

groove, a series of exhaust ports leading from said groove

through the bottom of sald casing, a cup-shaped valve
within said bore and having an annular groove registering
at all times with the annular groove in said casing, a cover

having a depending flange the outer periphery .of which

the inner periphery of sajd valve engages, said valve con-
t.oolling sald inlet ports, a port through the side of sald
valve near the bottom thereof, a passage through the
casing co-acting therewith, a passage through said cover

| and extending through the bottom of said casing, a pas-

sage through the bLottom of sald casing beneath said valve
nnd exhaust passages through siid casing. |

6. In a pneumatic tool, the combination of a casing, a
reciprocating piston and a valve mechanism comprising

a valve casing, a cup-shaped valve of uniform diameter

therein, a valve cover having a depending flange with
the outer periphery of which the inner periphery of said
valve engages, sald valve having inlet ports through thé
side -thereof controlled by said flange, there being -an an-
nular groove In sald valve always registering with an
annular groove in said casing, inlet passages leading from
the groove in said casing through which ‘motive fluid
passes to advance the piston, said valve having ports
through the side thereof for controlling the passage of

motive fluid to return the piston, a live air inlet passage

through sald cover and casing and a passage through said

casing and opening thereinto beneath sald valve.

7. In a pneumatic tool, the combination of a casing, a
reciprocating piston thereln, and a valve mechanism com-
prising a valve casing, a cup-shaped valve of uniform
diameter therein, a valve cover having a depending flange

with the outer periphery of which the inner periphery of

said valve engages, said valve having ports through the
side thereof controlled by said flange and controlling the
admlission of motive fluid to advance the piston, said valve
having ports through the side thereof near iis lower end
for controlling the passage of motive fluid to return the
piston, and means for changing the valve. |

8. In a pneumatic tool, the combination of a casing, a

'recipi-acating piston. therein, and a valve mechanism

comprising a valve casing, a cup-shaped valve of uniform
diameter therein, a valve cover having a depending flange
with the outer periphery of which the inner periphery of

sald valve engages, said valve having ports through the

gide thereof controlled by said flange and controlling the
admission of motive fluid to advance the piston, sajd valve
having ports through the side thereof near its lower end
for controlling the passage of motive fluid to return the

piston, means for changing the valve, and means for per-
| mitting the exhaust of fluld pressure in the rear of said

valve from the space between sald flange and said casing.

. FREDERICK 8. GRAHAM.
Witnesses ; . - -
Geo. C. WESTON,

C. D. McVay,
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