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3,091,256
CHUCK CONTROL CIRCUIT
Robert E. Becker, Logansport, Ind., assignor to Logans-
port Machine Co., Inc., Logansport, Ind., a corporation
of Indiana
Filed Sept. 6, 1969, Ser. No. 53,985
5 Claims. (Cl. 137—622)

This invention relates to a fluid pressure control circuit
for operating a hydraulic chucking cylinder.

One purpose of this invention is to provide a fluid pres-
sure circuit of the type described which has a minimum
of control elements and which is effective to provide a
high and a low pressure at one side of the chucking cyl-
inder and a high pressure at the opposite side.

Another purpose of this invention is to provide a fluid
pressure circuit of the type described which is effective
to move a chucking cylinder between an operating posi-
tion and a release position.

Another purpose is to provide a hydraulic circuit of
the type described which has three operating positions
so that a work piece may be strongly gripped in a chuck,
held at a reduced pressure in the chuck, and released from
the chuck.

Another purpose is an improved method of operating
a chucking cylinder through the use of a hydraulic circuit.

Other purposes will appear in the ensuing specification,
drawings and claims.

The invention is illustrated diagrammatically in the
following drawings wherein:

FIGURE 1 is a circuit diagram of the finid pressure
circuit disclosed herein,

FIGURE 2 is a section through one of the valves in
the circuit showing the valve member in one position, and

FIGURE 3 is a section, similar to FIGURE 2, with
the valve member in the opposite position.

Before describing the overall fluid pressure circuit and
its operation, the valves A and B of the circuit will be
described in detail. As valve A and valve B are iden-
tical, only one of these valves will be described. Like
parts on valves A and B are designated by either (a)
or (b) after the respective number.

Assuming that the valve of FIGURES 2 and 3 is valve
A, the valve includes a valve housing 184 closed by cover
plates 12¢ and 144, which together define a valve cham-
ber 11g. Mounted within the chamber 11« is a reciprocal
valve member 16a having two spaced lands 184 and 28a.
The valve member 1642 may be reciprocated by a control
rod or shaft 224 which is operated by a handle or the like
24q pivoted on a flange 26a of cover plate 124. FIG-
URE 2 shows the valve in one position and FIGURE 3
shows the valve in the opposite positicn.

Formed in one side of the valve housing 18z are three
spaced ports 284, 30a and 32a. Each of these ports open
into an annular groove formed on the inside surface of
the housing 18a, the grooves being designated respec-
tively at 34a, 36a, and 38a. There are two additional
annular grooves formed on the inside surface of housing
16a which are connected together by a passage 48a, these
grooves being designated at 424 and 44a. The passage
40q is connected to an exhaust port 48a.

Turning now to FIGURE 1, a source of pressure 50
may be connected by a suitable pipe or hose 52 to a high
pressure regulator 54, which preferably reduces the pres-
sure from the source to a satisfactory operating level, such
as 60 p.si. A pressure gauge 56 may be connected in
line 38 which comnnects the high pressure regulator 54
to port 38a of valve A. A line 60 is connected between
port 28z of valve A and port 30b of valve B. Port 28b
on valve B is connected by a line 62 to inlet port 64 in
rotating distributor shaft housing 66.
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A chucking cylinder 67 includes a piston 68 reciprocal
in a chamber 79 and having a shaft 72 mounted therecn
which is connected to the chuck. Movement of piston 68
in one direction, for example to the left, is effective to
move the chuck to a closed position wherein it grips the
work piece, and movement to the right is effective fo
release the work piece.

The chucking cylinder 67 and housing 66 include a
passage 74 which connects the inlet port 64 with the
right hand side 76 of the chamber 70 and a further pas-
sage 78 which connects the left hand side 8¢ of the cham-
ber 70 and a second inlet port 82. A line 84 connects
the inlet port 82 and port 324 on valve A.

A second pressure regulator valve 86 is connected by
line 88 to the source of pressure 5@ and preferably is set
at a low pressure, for example 15 p.si. A pressure indi-
cating dial $0 may be placed in line 92 which connects
the pressure regulator 86 and an exhaust regulating valve
94. The exhaust valve 94 is preferably set to open at a
pressure of approximately 20 p.s.i., for a purpose that
will appear hereinafter. A line 96 connects the exhaust
regulator 94 with exhaust port 460 of valve B. An ex-
haust line 98 is connected to exhaust port 46a to com-
plete the hydraulic circuit shown. Both the exhaust line
98 and the exhaust valve 94 may either be connected to
a suitable storage tank, or may open to atmosphere.

The use, operation and function of the invention are
as follows:

Shown and described herein is a fluid pressure circuit
for operating a chucking cylinder and which is effective
to both move the chuck into position to grip the work
piece and to release the work piece. In addition, the
hydranlic circuit is effective to reduce the clamping pres-
sure with which the chuck holds the work piece.

The operation will be illustrated in connection with
hydraulic pressure, although the system may also be
pneumatically operated. When valves A and B are in
the position shown in FIGURE 1, high pressure hydraulic
fluid will pass through the pressure regulator 54, where
the pressure is reduced to approximately 60 p.s.i., and
then to valve A. It should be pointed out that the vari-
ous pressures mentioned are for purposes of illustration
only and may be varied. The pressure fluid will flow
through port 3%« into chamber 114 and out of port 284
through lne 6% to port 305 of valve B. At valve B the
pressure fluid will flow into chamber 115, then out port
28b through line 62 to inlet port 64 on the housing §6.
The pressure fluid will then pass through passage 74 to
the right hand chamber 76 and so move piston 63 to the
left, as shown in FIGURE 1, so that the chuck is moved
to the operating position and firmly grips the work pisce.
As piston 68 moves to the left, the pressure fluid in the
left hand chamber 8¢ will be exhausted through pas-
sage 78, port 82 and line 84 to port 324 of valve A. Port
32q is in communication through chamber i%a with pas-
sage 44a and hence to exhaust port 46a. In other words,
the pressure fluid in the left hand chamber 80 will be
exhausted through valve A to line %8 and to either atmos-
phere or a suitable storage tank.

It is at times desirable to hold the work piece in the
chuck jaws at reduced pressure. For example, when fin-
ishing rings or similar parts, it is customary to start with
stock having a relatively heavy wall section. Such a part
may be gripped tightly in the chuck for an initial rough
cut. After the rough or heavy cut, the wall thickness is
reduced to a point where the work piece should be
gripped with less force in order to prevent distortion of
the finished article. To reduce the pressure on the chuck,
valve A remains in the position shown and the operator
moves valve B to the position of FIGURE 3. As the
valve member 160 moves to the left, as shown in the
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drawings, land 265 will close off the passage between -

ports 385 and 28b and hence stop any high pressure
fluid from flowing to the chucking cylinder.

~Low pressure fluid, preferably at about 15 p.si. is con-
tinuously flowing through line 92 and line %6 to valve

B. The low pressure fluid flowing in the line does not

have sufficient pressure to operate the exhaust valve 94
which is preferably set a few p.s.i. higher than the pres-
sire ‘iti the line, for example 20 p.si. This low pres-
siire is always present at valve B, but is contained in
chamber 115 by plug 335 in port 32b. Valve B is now
in the position of FIGURE 3 and hence port 28b is in
coinmunication through chamber 115 with port 425 and
the exhaust poit 46b. The low pressure fluid will then
flow through valve B, and line 62 to chamber 76. -
When valve B initially moves to the position of FIG-
URE 3, the pressure in chamber 76'is at approximately
60 p.si. As this chamber is now connecied to a line
where the pressure is at approximately 15 p.s.i., the pres-
sure in chamber 76 will reduce to approximately 15 p.s.i.
or slightly above. .The hydraulic fluid from chamber 76
will ‘exhaust through exhaust regulator 94 which is set
for a few p.s.i. higher than the incoming line pressure of
15 p.si. “Piston 68 will not move. However, the pres-
sure in chamber 76 is reduced such that-the pressure
exerted by the chuck on the work piece is materally re-
duced. In other” words, when valve B is moved to the
position of FIGURE 3 the hydraulic fluid in' chamber 76
is vented. or exhausted through lines 62 and 96 and
through the exhatist reguldtor 94 until the pressure is'at a
level such that the exhaust regulator cam close. This
pressure level will be between 15 and 20 p.sds )
" 'When' the operator wishes to ‘completely “release the
work piece, valve B is moved back to the position of
FIGURE 1 and valve ‘A is ‘moved to theposition of
FIGURE 3. With the valves in this position, high pres-
sure fluid will flow into valve A through port 3dg,
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out port 324, through line 84, to port'82. As'port 82 is

conniected by passage 78 to left hand chamber 89, the high
pressure fluid will move piston 68 to the Tight as shown in
FIGURE 1 or to the release position. As the piston moves
‘to the right the remaining. pressure fluid ‘in- the chamber
76 will be exhausted through passage 74, line 62 to valve
B. | As valve B is now in the position ‘'of FIGURES1
and 2, ports 28b and 30b are connected together such
that the exhausted pressure fluid will flow’ through line
60 to port 284 and thence through port 464 to exhaust
line 98. ' o
In order to repeat the cycle the operator need only
move valve -A back to the: FIGURE 1 position.
° The invention has been illustrated as using manual

handles 24a and 24b for operating the valve members A
and B. It should be understood however that these valves
may be operated automatically in the same sequénce as
described. Furthermore, handles are not necessary for
manual operation of the valvés, as other means may be
used.

Whereas the preferred form- of the invention has been
shown and described herein, it should be realized that
there are many modifications, substitutions and altera-
tions thereto-within the scope of the following claims.

Iclaim: :

1. A fiuid control system for use with a chucking cyl-
inder or the like including a source of flaid préssure and
a valving system connected thereto, said valving system
including a first valve and a second valve, each having a
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reciprocal - valve member  movable between a first and
second station, each of said valves being connected to
said source of fluid pressuré, a first fluid condiijt confiected
to sajd first valve and a seconf fluid conduit connected to
said second valve, said valve members being movable be-
tween a first position in-which said first fluid conduit is
connected to exhaust and said second fluid conduit is con-
nected to the source of fluid pressure, and a second posi-
tion in which the pressure supplied to- said ‘second fluid
conduit is reduced from the pressure supplied when the
valve members are- in the first ‘position; said valve mem-
bers being movable to a-third position- ihwhich said first
fluid conduit is connected to said source of fluid pressure
and said sécond fluid conduit is connected to exhaust.

2. The structure of claim 1 further characterizéd by a’
low pressure regulator cofinected bétween said source of
fluid pressure and said sécond valve member. '

" 3. Theé structure of claini 2 further characterized by
an exhaust regulator valve connected between $aid low
pressure regiilator and said second valve, said exhaust
regulator valve being set at a pressure intermediate the
source pressure and the setting of said low pressure
regulator. o R

4, The. structure of claim 1 further- characterized in
that when said valve mémbers are in said first position,
said sécond fluid conduit is connected through both of
said valves to said source of flilid pressure, in the second
position said sécond ‘conduit is connected through one of

. said valves to said source of fluid pressure, and in"said
30

third “position” said second fluid conduit is connected
through both of ‘said valves to ‘exhaust. o

5, A fluid control system for ‘use with a chucking cyl-
inder or the like including a source of fluid pressure and
4 ‘valving system connected thereto, said valving system

" including a first valve and a second valve, each havinga

reciprocal valve member movable between a first and sec-
ond station, said first valve being connected to said source
of fluid pressure and a high pressure regulator connected
between said source of fluid pressure and :said first valve,
said second valve being connecisd to said sourcé of finid
pressure and a low pressure regulator connected between
said second valve and said source of fluid ‘pressure, an
exhaust valve connected between said low pressure regu-
lator and said second valve and being set’at a’ pressure
intermeédiate the settings. of 'said regulator valves, a first
fluid ‘conduit ‘connectéd ‘fo “said first’ valve’and . a ‘setond
fluid conduit connected to said second valve, and an ex-
haust connection from said first valve, said valves being
effective to direct high pressure fluid to said second con-
duit when the valve members are in the same position,
said valves being effective to direct high pressure fluid to
said first conduit when said valve members are in' oppo-
site positions, said valves being effective to direct low
pressure fluid to said ‘second conduit when said valve
members are reversed from said second position.
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