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This invention relates to fluid pressure
motors and tools and to the control and dis-
tribution of motive fluid in the same through
the action of an automatically thrown valve

5 Which is arranged to move in timed relation
with the reciprocations of the piston.
One object of the invention is to provide
an improved valve and porting arrangement
for a fluid pressure tool having a piston con-
1¢ trolled exhaust.  Another object is to make

the valve positive in its movement and mini-
mize or entirely avoid “fluttering” of the
valve and of the piston. Other objects will
be apparent from the detailed ‘description
which' follows.

In order to illustrate the invention, con-
crete embodiments thereof are shown in the
accompanying drawings, in which:

Fig. 1 is a sectional view through so much
of a tool as is necessary to illustrate the in-
vention; .

Fig. 2 is a sectional view similar to Fig. 1
showing the parts in different positions; and
- Figs. 8 and 4 are sectional views similar to
25 Figs. 1and 2 respectively but showing a modi-
fied construction.

In the embodiment of the invention, shown
in Figs. 1 and 2, the fluid pressure motor
comprises a cylinder 5 providing a piston
chamber with a main exhaust groove and
port 6 intermediate its ends adapted to be
overrun by a piston T reciprocating within
the chamber, Movement of piston 7 is con-
trolled by a spool valve 8 supported in-a
valve chest adjacent to, and in parallelism
with, the piston chamber. The valve con-
trols the distribution of motive fluid from
inlet chamber 9 to the opposite ends of the
piston chamber by opening or cutting off with
its ends chambers 10 and 11 respectively.
In addition to the opposed pressure areas
formed by the ends of the valve, the valve is
provided with spaced, radially-projecting
flanges 12 and 13 which provide opposed
5 pressure areas 14 and 15 which are of less

extent than the end areas of the valve. Con-

tinuously open vent ports 16 and 17 com-
municate with areas 14 and 15 respectively.

Cross passages 18 and 19 lead to areas 14 and
5¢ 15 respectively from ports 20 and 21 in the
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piston chamber under control of piston head i

7, these ports and passages being of con-
siderably greater size than the restricted
vents 16 and 17. - Space or chamber 22, be-
tween valve flanges 12 and 13, is constantly
in communication with atmosphere through
a passage 28 which may extend to main ex-
haust grodve 6 or directly to atmosphere as
desired. Passages 24 and 25, under control
of flanges 12 and 13 respectively of the valve,

communicate with the piston chamber by

ports 26 and 27 at either side of main exhaust
6 and provide auxiliary exhausts for the
piston chamber. - The span between aux-
1liary exhaust ports 26 and 27 is greater than
the length of the controlling piston head 7.

The operation of the motor is as follows:
With the parts in the position shown in Fig.
1. live motive fluid from inlet 9 moves past
the forward end of the valve into a chamber
11 and thence into the forward end of the
piston chamber driving piston 7 rearwardly,
the rear end of the valve shutting off. com-
munication between inlet 9 and chamber 10.
The rear end of the piston chamber is open
to exhaust both through the main exhaust 6
and auxiliary port 26. - Accordingly, low or
substantially ‘atmospheric pressure obtains
upon the opposed areas 14, 15, and the rear
end of the valve, the valve being held in its

- position by the pressure of the entering mo-

tive fluid on the forward end of the valve.
As the piston moves rearwardly, it first closes
main exhaust 6 whereupon the air in the
rear end of the piston chamber contintues to
escape through auxiliary exhaust 26, passage
94, chamber 22, passage 23, and exhaust 6.
Shortly thereafter piston 7 uncovers ports
20 and 27, the latter with its connecting pas-
sage 25 is sealed by flange 13 of the valve but
motive fluid from the piston chambers enters
port 20 and passes through passage 18 to be
effective against area 14 1n spite of the small
vent 16. However, since the extent of area
14 is less than the opposed end area of the
valve, the latter does not move. In its further
movement, piston 7 closes auxiliary exhaust
94 whereupon the air trapped in the rearward
end of the piston chamber and compressed by
the piston develops pressure upon the rear
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end of the valve and shifts the latter to the
forward position shown in Fig. 2, just befozre,
or at about the time when, piston 7 overruns
main exhaust 6, thereby venting the forward
end of the piston chamber. Motive fluid
from inlet 9 then passes the rear end of the
valve through chumnber 10 into the rear end
of the piston chamber driving the piston for-
wardly. As piston 7 on its forward move-
ment closes main exhaust 6, the pressure
ahead of the piston continues to escape
through auxiliary exhaust port 27, passage
25, valve chamber 22, passage 23, and main
exhaust 6. Shortly thereafter port 21 is un-
covered admitting motive fluid from the rear
end of the piston chamber through passage 19
against valve area 15 but by reason of the
smallness of the same the valve does not move
but is partially placed in balance. On clos-
ing auxiliary exhaust port 27, the piston com-
presses the air trapped in the forward end of
the piston chamber and this pressure on the
forward end of the valve, plus the pressure
already on area 15, throws the valve to the
position shown in Fig. 1 at about the time
that the piston strikes its blow and opens
main exhaust port 6, thus completing the
cycle. Tf necessary or desirable to provide a
greater quantity of fluid to be trapped and
compressed, valve 8 may have restricted ports
therethrough, as indicated at =.

Figs. 3. and 4 show an alternative design of
the valve in which the smaller balancing
valve faces or areas 14 and 15¢ are placed on
opposite sides of a single, central, radial
flange 12¢ and the auxiliary exhaust means
on the valve consist of annular grooves or re-
cesses 22a and 226 which establish communi-
cation between auxiliary exhaust passages
240 and 28 when the valve is in its rearward
position (Fig. 8) and between auxiliary ex-
haust passages 25¢ and 29 when the valve is
in its forward position, respectively (Fig. 4).
The cycle of operation of the motor shown in
Figs. 3 and 4 is the same as that shown in
Figs. 1 and 2 and corresponding parts, ports,
and passages are indicated by the same nu-
merals as used in Figs. 1 and 2 with the ad-
dition of the letter “a”.

It is to be noted that piston controlled
ports 21 and 24, as well as 20 and 27 of the
form shown in Figs. 1 and 2, and ports 26«
and 21e, as well as 27¢ and 20a of the form
shown in Figs. 8 and 4, are in line with one
another transversely on the opposite sides of
main exhaust 6 and 6a. For the purpose of
preventing a tendency to dead centering or
fluttering of either the piston or the valve,
or both, it is one of the important features of
this invention that the spread of auxiliary
exhaust ports 26, 27 or 26a, 27a or at least the
outer edges of the same shall be greater than
the length of the piston head, so that both
cannot be covered thereby simultaneously.
The spread of the ports 20, 21 or 20a, 21a
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leading to the small balancing areas of the
valve, may be greater, equal to, or less than
the length of the piston head depending upon
the desired timing of the throw of the valve.

While the invention has been herein dis-
closed in what are now considered to be pre-
ferred forms, it is to be nnderstood that the
invention is not limited to the specific details
thereof but covers all changes, modifications,
and adaptations within the scope of the ap-
pended claim.

I claim as my invention:

A fluid pressure tool comprising a cylinder
providing a piston chamber having an ex-
haust port, a piston reciprocable in said
chamber and arranged to overrun said port
in both directions, a valve chest, a valve re-
ciprocable in said chest and controlling with
its ends the distribution of motive fluid to
said piston chamber, said valve having a cen-
tral radial flange providing opposed areas
less in extent than the end areas, continuously
open vents of limited size for said smaller
areas, cross ports under control of said pis-
ton extending from said piston chamber to
satd smaller areas, auxiliary exhaust means
for said piston chamber under control of both
said valve and said piston including grooves
in the exterior of gaid valve on opposite sides
of said flange and ports in said piston cham-
ber on either side of said main exhaust port,
the span of said auxiliary exhaust ports be-
ing greater than the length of the control
head of said piston and spaced from the ends
of the piston chamber to cause the valve to be
shifted by air trapped and compressed by the
piston at the end of its stroke.

Signec by me at Detroit, in the county of
Wayne and State of Michigan, this 4 day of

April, 1929.
GUSTAVE: M. NELL.
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