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(57) Abstract

A valve stack assembly comprising a manifold (2) having an inlet channel (3) connected to a source of air. A plurality of inlet tubes
(6) each having an inner end communicating with said inlet channel (3) and the outer end of each tube projects outwardly of the manifold
and is sealed within an inlet passage of a valve (1). An annular collet (10) is disposed in each inlet passage and receives the inlet tube (6),
and the collet is designed such that the tube can be freely inserted in the collet but cannot be freely withdrawn unless the collet is moved
axially inward to a release position. Each valve (1) also includes an outlet opening which receives an outlet tube (19) mounted in the
manifold and each outlet tube is connected to a transverse manifold passage which in turn is connected through a fluid line to a working

element.
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VALVE STACK ASSEMBLY
Background of the Invention

Many machines incorporate a number of working
elements, such as pneumatic cylinders, pneumatic motors,
vacuum generators, and the like, that require a source of
air or other fluid for operation.

A common practice is to mount the valves that
control the flow of air to the working elements in a
side-by-side stack on a manifold having an air inlet
passage that is connected commonly to each of the valves.
The outlet passage of each valve is also connected
through an outlet in the manifold which in turn is
connected Via fluid lines to the working elements.

A valve stack arrangement has distinct advan-
tages. As a common manifold is employed to supply and
discharge air from the valves, the piping is substantial-
ly reduced over a system utilizing individually mounted
valves. Further, the valve stack provides a central
control location for inspection of the valves.

In the past, the stack of valves has been held
together with end plates that trap the individual compon-
ents and supply air commonly to each valve. However, the
removal and replacement of a valve often requires that
the entire connecting mechanism including the end plates
be disassembled. This is a time consuming task and
requires the use of tools.

Summary of the Invention

The invention is directed to a valve stack
assembly in which the valves are mounted in side-by-side
relation to a manifold without the use of auxiliary
supports or connectors and in which the valves can be
readily installed and removed from the manifold without
the use of tools.

The valve stack assembly of the invention
comprises a manifold having an elongated inlet channel or
passage which is connected to a source of fluid under
pressure. A plurality of parallel inlet tubes are con-
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nected to the manifold with the inner end of each tube
communicating with the inlet channel and the outer end of
each tube projecting outwardly of the manifold.

A series of valves are mounted in side-by-side
relation along the manifold and each inlet tube is
received within an inlet passage of a valve and sealed to
the valve by an annular seal, such as an O-ring.

An annular collet is mounted in the inlet
passage of each valve and is designed so that the inlet
tube of the manifold can be freely inserted into the
collet but cannot be freely withdrawn, unless the collet
is manually released.

Each valve also includes an outlet passage and
a second tube projects outwardly from the manifold and is
sealed within the outlet passage. The inner end of each
second tube is secured within one end of a transverse
discharge passage of the manifold and the opposite end of
each discharge passage is connected through a fluid line
to a working element, such as a pneumatic cylinder.

With this construction, each valve is supported
solely from the manifold through the pair of tubes which
project outwardly from the manifold and the collet pre-
vents the valve from being freely withdrawn or displaced
from the tubes. To remove a valve, an outer flange on
the collet, which projects outwardly of the valve, is
moved inward by manual force, thereby releasing the
collet and permitting the valve to be withdrawn from the
manifold.

The construction of the invention enables each
valve to be readily and rapidly removed from the manifold
merely by manual release of the collet. This can be
accomplished without the use of tools and without the
necessity of disassembling connecting end plates or other
connectors as has been required in the past.

The invention, by using a common manifold,
reduces the necessary piping or fluid lines and corres-

pondingly reduces the potential for leakage which accom-
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panies the increased use of fluid lines and fittings.
The stacking of the valves also centralizes the location
of the valves to simplify inspection and trouble-shoot-
ing. Moreover the stack of valves provides an improved
appearance, as opposed to a situation in which the valves
are individually mounted at various locations on the
machine.

Cther objects and advantages will appear during
the course of the following description.

Description of the Drawings

The drawings illustrate the best mode presently
contemplated of carrying out the invention.

In the drawings:

Fig. 1 is an exploded perspective view of the
valve stacking arrangement of the invention;

Fig. 2 is a fragmentary section showing the
connection of a valve to the manifold; and

Fig. 3 is a perspective view of a gripping
collet.

Description of the Illustrated Embodiment

Fig. 1 shows a valve stacking assembly that can

be utilized to mount a series of valves 1 to a manifold
block 2. The individual valves 1 can be constructed in
the manner described in pending U.S. Patent Application
Serial No. 07/891,858 filed June 1, 1992.

Manifold 2 includes a longitudinal passage 3
which is connected through a suitable fluid line 4 to a
source of fluid which can take the form of a source of
air under positive pressure.

As shown in Fig. 2, a series of parallel,
spaced transverse passages 5 are formed in the manifold
and communicate with the longitudinal passage 3. One end
of a tube 6 is secured within each passage 5 by an adhes-
ive or the like, while the opposite end of each tube 6
projects outwardly of the manifold and is received within

an inlet passage 7 in valve 1.
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Tubes 6 are preferably formed of a rigid
material, such as metal or plastic, and have a uniform
outer diameter.

As illustrated in Fig. 2, each tube 6 is sealed
within the respective inlet passage 7 by an annular seal-
ing element such as an O-ring 8 which is mounted in an
annular recess 9 in valve 1. 1In addition, an annular
collet 10 is mounted in each inlet passage 7 outboard of
the O-ring 8 and the tube 6 extends through the central
opening in the collet.

Collet 10 is designed such that tube 6 can be
freely inserted into the collet but cannot be freely
withdrawn unless the collet is manually released. Collet
10 is formed with an outer radially extending flange 11
which is located on the outside of valve 1, and a series
of legs 12, preferably four legs, extend inwardly from
flange 11, as best illustrated in Fig. 3. Each leg 12
terminates in an enlarged head 13.

As illustrated in Fig. 2, the enlarged heads
13, as well as the O-ring 8, are located in recess 9 that
borders inlet passage 7. Each head 13 is provided with
an outwardly facing inclined surface 14 which is located
adjacent an inclined shoulder or abutment 15 on the
valve.

In addition, one or more barbs 16 are formed on
the inner surface of each leg 12 and are provided with
sharpened edges which face outwardly toward flange 11.

As legs 12 are flexible in a radial direction,
the collet 10 can be readily inserted into the inlet pas-
sage 7 by deforming the legs inwardly and then inserting
the legs into the passage. After insertion, legs 12 will
spring outwardly to the position shown in Fig. 2, where
the heads 13 are located in the recess 9 of the valve.

To mount valve 1 on the manifold 2, the outer
end of tube 6 is inserted into the collet 10, and the
valve is pushed toward the manifold. The tube is sealed
to the valve by the O-ring 8. 1Insertion of tube 6 into

#
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the passage 7 is limited by the engagement of the inner
end of the tube with a shoulder 17 formed in the valve.
With the end of tube 6 engaged with shoulder 17, collet
flange 11 will be spaced outwardly of the outer surface
of valve 1, as shown in Fig. 2.

Collet 10 serves to lock the valve 1 to the
manifold 2 and prevents the valve from being freely with-

drawn from the tube 6. If valve 1 is pulled outwardly,

the inclined surface 14 on head 13 will engage the
inclined shoulder 15 on the valve, thereby wedging the
head 12 radially inward and bringing the barbs 16 into
firm engagement with the outer surface of the tube, thus
preventing free withdrawal of the valve from the tube 6.

To release the collet, flange 11 of the collet
10 is moved axially inward by manual force, thereby mov-
ing inclined surface 14 out of engagement with the
inclined shoulder 15 and allowing the legs 11 to spring
outward slightly, thus moving barbs 16 out of engagement
with tube 6. Valve 1 can then be freely withdrawn from
the tube 6.

Each valve 1 can be constructed in accordance
with the valves shown in Patent Application Serial No.
07/891,858 and includes one or more valve elements which
control the flow of fluid through the fluid channels in
the valve. The fluid is discharged from each valve
through an outlet passage 18 which is located beneath the
inlet passage 7 in the valve. oOutlet passage 18 is con-
nected to manifold 2 via an output stem 19. As shown in
Fig. 2, stem 19 projects outwardly from the manifold and
includes an outer section 20 which is received within the
outlet passage 18 and is sealed therein by an annular
seal such as O-ring 21.

Stem 19 is also formed with an enlarged central
section 22, which is received within a recess 23 in the
outer surface of valve 1 and with a radially extending
flange 24, located outwardly of section 22. Flange 24
bears against the outer surface of valve 1 and serves to
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space the valve from the manifold. Extending inwardly
from flange 24 is a section 25, which is secured by
adhesives or the like within the enlarged outer section
27 of a transverse output passage 28 in manifold 2. The
output passages 28 are in parallel spaéed relation, as
illustrated in Fig. 1.

A fluid tube 29 which is connected to a working
element, such as a pneumatic cylinder, is received within
the opposite end of each passage 28 in manifold 2 and is
sealed within the passage by an annular seal or O-ring
30. 1In addition, a collet 31, similar in construction to
collet 10, is mounted in the end of the passage 28 and
serves to retain the tube 29 within the passage in the
manner as previously described with respect to collet 10.

With the construction of the invention, the
valves are supported solely by the tubes 6 and 19 which
project outwardly from the manifold. - Thus the tubes not
only provide support for the valves but also prevent
rotation of the valves and function as the fluid connec-
tion between the manifold and the valves.

The collets 10 prevent the valves from being
freely withdrawn from the manifold unless the collet is
manually released. The release of the collets 10, and
the withdrawal of the valves 1, can be accomplished mere-
ly by moving the flange 11 of the collet inwardly and
without the need of any tools or without the need of the
disassembly of connectors.

By stacking the valves on the manifold, the
amount of piping and the number of fittings are reduced
over a system in which the valves are individually con-
nected to a source of fluid under pressure.
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Claims

I claim:

1. In a valve stack assembly, a manifold
having an inlet channel connected to a source of fluid, a
plurality of first tubes each having an inner end commu-
nicating with said channel and each having an outer end
projecting outwardly of the manifold, a plurality of
valves each having an inlet passage connected to the pro-
jecting end of one of said tubes, a collet disposed in
the inlet passage of each valve and having a central
opening to receive the tube, each collet being construct-
ed and arranged such that the tube can be freely inserted
in the collet but cannot be freely withdrawn, and release
means associated with each collet for releasing engage-
ment of the collet with said tube on inward axial move-
ment of said collet relative to said valve.

2. The assembly of claim 1, and including
annular sealing means located in said inlet passage and
disposed longitudinally inward of said collet for engag-
ing the outer surface of said tube.

3. A valve stack assembly, comprising a
manifold having an inlet channel connected to a source of
fluid, a plurality of first tubes each having an inner
end communicating with said channel and each having an
outer end projecting outwardly of the manifold, a plural-
ity of valves mounted in side-by-side relation on the
manifold, each valve having an inlet passage connected to
one of said first tubes and having an outlet passage, a
collet disposed in the inlet passage of each valve and
having a central opening to receive one of said first
tubes, each collet being constructed and arranged such
that the first tube can be freely inserted in the collet
but cannot be freely withdrawn, release means associated
with each collet for releasing engagement of the collet

YE SHEET (RULE 26}



WO 95/14875 PCT/US94/12485

15

20

-8 -

with the first tube on inward axial movement of the
collet relative to the valve, a plurality of second tubes
each having an outer end projecting outwardly of the
manifold and received within the outlet passage of a
valve, and outlet means in the manifold and connected to
each second tube for delivering fluid being discharged
through said outlet passage to a working site.

4. The assemkly of claim 3, and including
first sealing means for sealing each first tube to the
respective inlet passage.

5. The assembly of claim 4, and including
second sealing means for sealing each second tube to the
respective outlet passagé.

6. The assembly of claim 3, wherein each first
tube has a cylindrical outer surface of uniform diameter.

7. The assembly of claim 3, and including
spacing means associated with each second tube for spac-
ing said valve from said manifold.

8. The assembly of claim 7, wherein said
spacing means comprises an annular flange projecting
outwardly from said second tube and disposed to engage
the outer surface of said valve.

9. The assembly of claim 3, wherein said
outlet means comprises a plurality of apertures extending
transversely of said inlet channel, one end of each
aperture receiving a second tube.

10. The assembly of claim 9, and including
connecting means for connecting a delivery conduit to the
opposite end of each aperture.

11. A valve stack assembly, comprising a
manifold having an inlet channel connected to a source of
fluid under pressure, a plurality of parallel tubes
disposed generally normal to the axis of said inlet
channel, each first tube having an inner end communicat-
ing with said channel and having an outer end projecting
outwardly of said manifold, a plurality of valves dis-
posed in side-by-side relation on the exterior of said
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manifold, each valve having an inlet passage and at least
one outlet passage, a collet disposed in the inlet
passage of each valve and having a central opening to
receive one of said first tubes, each collet being
constructed and arranged such that the first tube can be
freely inserted in the collet but cannot be freely
withdrawn, release means associated with each collet for
releasing engagement of the collet with said first tube
on inward axial movement of the collet relative to said
valve, a plurality of second tubes each having an outer
end projecting outwardly of the manifold and received
within the outlet passage of a valve, said manifold being
formed with a plurality of apertures extending
transversely of said inlet channel, the inner end of each
second tube being received within an end of an aperture,
the opposite end of each aperture being connected to a
fluid conduit for supplying fluid to a working element.

12. The assembly of claim 11, and including
first sealing means for sealing each first tube to the
respective inlet passage, and second annular sealing
means for sealing each second tube to the respective
outlet passage.

13. The assembly of claim 11, wherein each
collet comprises an outer flange spaced outwardly of the
exterior of the valve and a plurality of radially flexi-
ble legs projecting inwardly from said flange, each leg
terminating in an inner enlarged head disposed to engage
an abutment on the valve bordering said inlet passage,
each collet also having a barb formed on the inner sur-
face of at least one of said legs and disposed to engage
the outer surface of the respective first tube.

14. The assembly of claim 13, wherein each leg
includes an inclined surface located inwardly of the
respective head, and said valve is provided with an
inclined abutment bordering the inlet passage and dis-
posed to be engaged by said inclined surface, whereby an
outward force applied to said coliet will move said
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inclined surface into engagement with said abutment to
thereby wedge said legs inwardly to engage said barbs
with said first tube to prevent removal of said first
tube from said inlet passage, and axial inward movement
of said flange toward said valve will enable said heads
to move radially outward to disengage the barbs from said
first tubes and permit removal of said first tube from
said inlet passage.

15. The assembly of claim 14, wherein each
barb is provided with a sharpened tip.

16. The assembly of claim 14, and including
first sealing means for sealing each first tube to the
respective inlet passage, said first sealing means dis-
posed inboard of the heads of the collet and spaced
axially of said heads.
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