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4 Claims.

This invention relates to improvements in
fluld-operated apparatus of that class which com-
‘prises a cylinder containing a piston that is recip-
rocated therein by g fluid under pressure which is
alternately directed into and exhausted from the
opposite ends of the cylinder by means of an
adjustable control valve that is operable to regu-~
late the speed of the piston as well as fo start
and stop the same, such apparaius being adapted
to empower & tool or other mechanism such, for
example, as & milling machine.

The present invention is primarily concernad
with the construction and operating characteris-
tics of the control valve by means of which the
flow of the fluid to and from the cylinder is
controlled and regulated as required by the work
that is being done, the object of the invention
being to improve the constructicn and cperation
of sald valve so that it may serve to afford bet-
ter control of the piston than has been possible
with the valves heretofore provided with which
I am familiar.

To this end I have provided an improved con-
trol valve incorperated in an apparatus of the
class described, said valve being organized and
constructed so that it is operable to maintain
fiuid under pressure against both sides of the
piston while operating at slow speeds thereby to
prevent backlash and unsteadiness of the piston
and ensure g steady uniform movement of the
same and of the tool or other driven element at
such times.
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It is also a. teature of the invention that the

~ control valve is organized and constituted so as
to provide for a wide range of accurately gradu-

ated speeds of the piston from zero to maximum.

In the accompanying drawings:

Figure 1 is an end elevation of my improved
control valve.

Pigure 2 is 2 sectional view of the valve taken
on the line 2—2 of Fig. 3.

Figure 3 is a side elevation of the valve shown
in Figs, 1 and 2.

Pigure 4 is a section on line 4—4& of Fig. 1.

Figures 5, 6, 7, 8 and 9 are sectional views, on’

reduced scale, illustrating the operation of the
valve.

Figure 10 is g detail, more or less diagrammaiic,
{llustrating the construction of the ports of the
plug of the valve.

Figure 11 shows a fluid-pressure-operated ap-
paratus provided with my improved valve.

In the accompanying drawings my improved
valve is shown at V and comprises a casing or
body consisting of an intermediate section 2 (Fig.
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4) formed interiorly with a conical chamber for
the reception of a conical valve plug i, and two
end sections in the form of cap plates 3 and 4
fastened in position against the opposite ends
of intermediate section 2 by four screws {2 (Figs.
1, 2 and 4) extending loosely through apertures
formed in sections 2 end 4 and screwed into
tapped holes provided in section 3. 'Ball bearings

8 and T are provided as parts of the cap sections

3 and § for rotatably supporting stems i{a and {b
provided at the opposite ends of the conical valve
plug 1 that is fitted within section 2.

The stem g extends through a central aper-
tuwre formed in cap section 4 to the exterior
thereof where it has splined upon it the hub §
of a radially disposed lever arm i{ by means of
which valve plug | may be rotatively adjusted
manually. A stop pin or stud 18 (Figs. 1 and 4)
projecting from cap section & co-operates with a
pair of opposed radial shoulders {9 and 20 pro-
vided on hub 5 to limit the maximum possible
angular adjustment of lever 5—I{1{ and valve plug
f to 90 degrees,

The outer end portion of stem fla is threaded
to receive upcn it a nut {8 (Figs. 3 and 4) be-
tween which and hub 5 is arranged a washer 9.

“This nut serves to hold the valve plug seated -

within its chamber and also to hold hub 5 seated

-against the outer race of a thrust bearing 8 and

the inner race of the latter seated against the
outer face of cap section 4.

The intermediate body section 2 (Figs. 2 and 4)
is made with four radial main ports A, B, C and
D whose inner ends all communicate with the
valve chamber and are angularly spaced apart
circumferentially 90 degrees. The port A is a
supply port connected by & supply conduit 2%
(Fig. 11) with a source of fluid under pressure
herein shown as the outlet of g continuously
driven pump 24 whose inlet is connected by a
conduit 2% with a reservoir 26 holding a body of
oil or other suitable fluid. Ports B and D are
service ports connected, respectively, with the
opposite ends of g cylinder 27 by conduits 28 and
28. Port C is an exhaust port through which
the fluid discharged from cylinder 27 into valve
V is directed into a return conduit 30 by which
it is conducted back into reservoir 26. Within
cylinder 27 is a piston 3! that is connected by
a rod 32 with the milling machine or other device
(not shown) that is to be operated.

At opposite sides of the main exhaust port C
are provided two supplemental exhaust ports E
and F (Fig. 2) whose inlet ends communicate
with the chamber of body section 2 in close
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proximity to the inlet end of main exheaust port
C and whose outlet ends communicate with the
latter. 'Between the opposite ends thereof each
supplemental exhaust port E and F is provided
with a seat for a check valve {8, herein shown
as a steel ball, that is held closed on sald seat
by a spring 13, said check valve closing toward
valve plug {. The outer end of each spring (6
is seated against the Inner end of an adjustable
abutment screw 4 having threaded engagement
with an interiorly threaded stuffiing box member
33 forming a fixed part of the body section 2,
sald abutment screw being manuelly adjusted
to occupy a position where its spring ¢85 is under
a substantial predetermined degree of compres-
sion that is substantially less than the pressure
of the piston-actuating fluid.

The valve plug t is constructed with two ports
21 and 22 extending transversely therethrough at
opposite sides of the axis of said plug and pro-
vided, respectively, with Inlet ends W and X
which are peculiarly shaped and disposed 20 de-
grees apart, circumferentially. The port 2§ is
provided with an outlet end Z that is disposed 90
degrees, circumferentially, away from the inlet
end W of said port, while the port 22 is likewise
provided with an outlet end Y that is disposed
90 degrees, circumferentially, away from the in-
let end X of said port. - In other words, the oppo-
site ends of the ports 2/ and 22 are disposed at
.the quarters of the valve plug so that by adjust-
ing the latter rotatively into the position shown
in Pig. 2 the service port B will be connected with
supply port A and service port D with exhaust
port C to drive the piston 21 toward the left (Fig.
11)." Or, if the plug be adjusted rotatively to oc-
cupy the position shown in Fig. 9, the service port
D will be connected with the supply port A by port
21 of the plug while service port B will be con-
nected with exhaust port C by port 22 of the plug
so that the piston will be driven toward the right
(Figs. 9 and 11). It will also be clear that when
the plug is adjusted into a position midway. be-
tween the two positions shown in Figs. 2 and 9 all
ports of the plug and valve body 2 will be closed
as shown in Fig. 7.

"The inlet end of each port 21 and 22 is enlarged
laterally by two oppositely disposed  circumfer-
ential V-shaped grooves 34 and 34’ (Fig. 10) while
the outlet end of each of said ports is enlarged
laterally by s single V-shaped groove 35 extend-
ing circumferentially toward the groove 34’ at the
inlet end of said port.. Thus, the inlet end of each
of sald two ports is enlarged into a diamond or
lozenge shape while the outlet end thereof is en-
larged into & triangular shape. The purpose of
this will presently appear. .

While the piston 31 is being maintained at rest
the lever arm [ occupies the position shown by
full lines in Fg. {1 and by dotted lines in Fig. 7
where all of the ports of the valve and body are
closed.

‘When the piston is to be driven full speed
toward the left the lever arm 11 is swung contra-
clockwise from the position shown in Fig. 11 into
the position shown by dotted lines in Fig. 2 where
service port B is.connected with supply vort A by
plug port 22 and service port D s connected
with exhaust port C by plug port 21. Now, when
it becomes necessary to slow down the piston
without stopping the same completely, the lever
arm 1! is swung clock-wise into .the dotted line
position shown in Pig. 5 where service port B con-
tinues to be connected with supply port A by plug
port 22 through the V-shaped grooves 34 and 85
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of the latter, while the inlet end W of plug port
21 continues in communication with service port.
D through its v-ghaped groove 34’ and the outlet
end of sald plug port 21 is in communication with
supplemental exhaust port F through its
V-shaped grouve 38. Under these conditions the
fluid exhausted from the cylinder and directed
into exhaust port F will displace the ball check
{8 of the latter downwardly against the pressure
of its spring 15 and discharge into return port C.
The ylelding resistance offered by spring-pressed
ball check 18 thus acts to impose a back pressure
upon the exhaust slde of the piston which not
only contributes to the slowing down of the ‘atter
but also serves to prevent the objectiongble back=
lash referred to ahove while operating at slow
speeds.

It will be clear that the degree of back pressure.

" thus produced upon the exhaust side of the piston
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while the latter is in motion, and therefore the
reduced speed of the piston, can be varted or reg-
ulated by adjustment of the outlet end of plug
port 21 back and forth between the inner ends of
the two ports C and F.. That is to say, adjust-
ment of lever arm II back and forth between .
the two positions thereof indicated in Plgs. 2 and
5 without fully registering the outlet end Z of
plug port 2¢ with exhaust port C, will vary the
reduced speed at which the piston is driven, the
V-shape of the groove 35 of sald outlet end pro-
viding for minute graduations of the speed. It
will also-be clear that during such manipulation
of the valve plug { the V-groove 38’ of port 2i
continues in register with service port D while at
the same time the V-grooves of plug port 22 con-
tinue In register with supply port A and service
port B.

It i1s also true that when lever arm {1 {s swung
clockwise from the position indicated in Flg. 5
past the position indicated in Pig. 68 and into the
position indicated in Fig. 7 and shown by full lines
in Fig, 11, all valve ports are closed and the piston
1s stopped with fluld pressure imposed upon both
sldes thereof thereby preventing ohbjectionable
looseness thereof..

To drive the piston in the opposite direction,
viz.; from left to right (Fig. 11) the lever arm {1
is swung clockwise from the position shown in
Figs. 7 and 11 into the position shown in Fig. 9
where service port D {8 connected with supply
port A by plug port 21 and service port B is con-
nected with exhaust port C by plug port 22,
Thereafter, through adjustment of lever arm {{
In a contra-clockwise direction the valve plug {
can be utilized to slow down and/or stop the
movement of the piston from left to right in sub-
stantially the same manner, relatively to exhaust
ports C and E, as above described in connection
with movement of the piston from right to left.

In Plg. 5 the lever-arm {{ occupies a position
half-way between the positions thereof indicated
in Figs. 2 and 6 and to bring the outlet end of
port 22 from the position shown in Fig. 9 into a
position, relatively to its exhaust port E. corre-
sponding with the relationship between plug port
21 and its exhaust port F shown in Fig. 5, the lever
arm {1 1s adjusted contraclockwise from the posi-
tion shown in Fig. 9 half-way toward the position
of said arm indicated in Fig. 8.

What I claim is: :

1. A fluid-pressure operated apparatus having,
in combination, a cylinder; a piston within said
cylinder; a source of fluid under pressure; 2 con-
trol valve comprising a body made with a cham-
ber and having four ports communicating with
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said chamber at the quarters thereof including a
supply port connected with said source, two op-
positely disposed service ports connected with the
interior of the cylinder adjacent to the opposite
ends thereof, and a main exhaust port disposed
opposite said supply port, and also having two
constricted supplemental exhaust ports whose
inlet ends communicate with said chamber at
opposite sides of and in proximity to said main
exhaust port and a valve plug rotatably mounted
within said chamber made with two ports extend-
ing transversely therethrough with their oppo-
site ends disposed at the quarters of said valve
plug  to cooperate with the ports of said body,
each of said constricted supplemental exhaust
ports serving to occasion a speed-reducing and
piston-steadying back pressure upon the exhaust
side of said piston when said plug is adjusted to
shift the outlet end of one of said plug ports
away from said main exhaust port and into reg-
ister with the inlet end of said supplemental
exhaust port while the piston is in motion.

2. A fluld-pressure operated apparatus having,
in combination, a cylinder; a piston within said
cylinder; a source of fluid under pressure; a con-
trol valve comprising a body made with g cham-
ber and having four ports communicating with
said chamber at the quarters thereof including
a supply port connected with said source of fluid
" under pressure, two oppositely disposed service
ports connected with the interior of the cylinder
at the opposite ends thereof, and & main exhaust
port disposed opposite said supply port, and also
having two supplemental exhaust ports whose
inlet ends communicate with said chamber at
opposite sides of and in proximity to said main
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exhaust port; a valve plug rotatably mounted
within said chamber made with two ports extend-
ing transversely therethrough with their opposite
ends disposed at the quarters of said valve plug
to cooperate with the ports of said body, and
means operable to yieldingly oppose movement of
the fluid through each of said supplemental ex-
haust ports when the outlet end of one of said
plug ports is moved into register with the inlet
end of said supplemental exhaust port while the
piston is in motion thereby to impose a speed-
reducing and piston-steadying back pressure up-
on the exhaust side of said piston.

3. A fluid-pressure operated apparatus con-
structed in accordance with claim 2 and wherein
said last-mentioned means consists of a spring-
pressed check valve provided within each supple-
mental exhaust port, said check valve opening
away from said chamber,

4. A fluid-pressure operated apparatus con-
structed in accordance with claim 2 and wherein
the inlet end of each of said two ports of the plug
is provided at opposite sides thereof with v-
shaped grooves extending therefrom circumferen-
tially in opposite directions and wherein the out-
let end of each of said two ports is provided at
one side thereof with a V-shaped groove there-
from circumferentially toward the proximate in-
let end of said port, some of the grooves of both
of said two ports serving to maintain communi-
cation with said supply and service ports while
said plug is being adjusted within predetermined
limits to vary the reduced speed at which the

piston is driven.
‘ EDWARD MATULIONIS.




