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ABSTRACT OF THE DISCLOSURE

with a C-ring fitted around the divided ring. The
divided ring has an annular projection formed on 1ts
inner periphery and fitted in an annular groove which 1is
formed in the valve stem at the portion thereot
projecting upward beyond the position. The divided ring
is formed in its outer periphery with an annular recess

having fitted therein the inner peripheral portion of

the C-ring.
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TILE OF THE INVENTION

FLUID CONTROLLER

BACKGROUND OF THE INVENTION

The present invention relates TO fluid controllers,
and more particularly to fluid controllers wherein fluid
pressure is used for moving a valve stem upward and
downward.

Fluid controllers are already known wherein a piston
attached to the upper end of a valve stem 1is driven by
fluid pressure to move the valve stem upward and down-
ward and thereby open and close a fluid channel. FIG. 3
shows an example of such a fluid controller, which
comprises a valve body 1, a bonnet 2 secured to the
upper end of the valve body 1, a cylinder 3 fixed to the
upper end of the bonnet 2 and having an upward opening,
a cylinder head 4 fitted over the cylinder 3, a valve
stem 5 in the form of a solid cylinder and having a
lower portion positioned in the valve body 1, an inter-
mediate portion positioned inside the bonnet 2 and an
upper portion positioned inside the cylinder 3, a valve
element 6 provided at the lower end of the valve stem 5,

a piston 7 mounted on the upper end of the valve stem 9,

an annular flange 8 secured to the intermediate portion
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of the valve stem 5, and a coiled compression spring 9
bearing on the top wall of the bonnet 2 for biasing the

valve stem 5 downward.

when the fluid controller is in the usual state, the
valve stem 5 is held depressed by the elastic force of
the compression spring 9, closing a communication
passageway 12 between an inlet passageway 10 and an
outlet passageway 1l1l. The communication passageway 12
between the passageways 10 and 11 1is opened by a fluid
flowing into a cylinder chamber 14 through a working
fluid inflow passageway 13 in the cylinder 3 and pushing
up the piston 7.

The piston 7 is connected to the valve stem 5, for

example, by an E-ring 16 fitted in an annular groove 15
formed in the valve stem 5 at the portion thereof
projecting upward beyond the piston 7.

FIG. 4 shows on an enlarged scale the portion of the
piston 7 connected to the valve stem 5. The E-ring 16
comprises a C-shaped member 17, and three claws 18
integral with the inner periphery of the member and each
having an inner end fitted in the annular groove 15.

Alternatively, a U-ring 19 is used in place of the
E-ring 16. FIG. 5 shows the U-ring 19. Base portions

of bifurcated part of the ring 19 are fitted in the
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annular groove 15 formed 1in the valve stem J.

The E-ring 16 and the U-ring 19 have a spring
property, are fittable around the valve stem 5 when
spread out at the opening, and are prevented from
slipping off on contracting at the opening after fitting
around the stem. Thus, the piston 7 1is connected to the
valve stem 5, and the fluid pressure acting on the
piston 7 1s +ransmitted to the valve stem 5 through the
ring 16 or 19.

The conventional fluid controller has the problem
that when the piston 1is subjected to a pressure greater
than the prescribed pressure, a shearing force due tO
the fluid pressure acting on the piston breaks the E-
ring or U-ring connecting the piston toO the valve stemn.
Even if it is attempted to give an increased strength to
the ring by using a different material for the ring, the

ring material is not selectable as desired because of
the limiting requirement that the ring needs to have a
spring property, consequently imposing a limitation on
the improvement of durability of the connection between
the valve stem and the piston.
SUMMARY OF THE INVENTION
An object of the present invention is to provide a

fluid controller wherein the connection between a valve
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f1luid channel, the fluid controller being characterized

in that a ring divided in twO is fitted around the valve

stem at a portion thereof projecting upward beyond the

piston, a C-ring being fitted around the divided ring,

10 +the divided ring having an annular projection formed on

an inner periphery thereof, the valve stem being formed

with an annular groove having the annular projection

fitted therein, the divided ring being formed in an

outer periphery thereof with an annular recess having

15 fitted therein an inner peripheral portion of the C-

ring.

The divided ring has an inside diameter

approximately equal to the diameter of the annular

groove. The shearing stress acting on the ring 1s

20 expressed by the 1oad on the piston divided by the

sectional area of the portion of the ring in contact

with the valve stem. The portion of the ring in contact

with the annular grooved portion of the valve stem has

an area which 1is approximately equal to the area of the



10

15

20

CA 02245602 1998-08-25

5

bottom of the annular groove multiplied by 0.35 to 0.45

when the ring is an E-ring, Or an area which 1s

is a U-ring. On the other hand, the area 1is

approximately equal to the area of the bottom of the

annular groove multiplied by 0.9 to 1.0 in the case of

the divided ring of the invention. Accordingly to the

invention, therefore, the divided ring is subjected to a

reduced shearing stress, giving an increased strength to

+he connection between the valve stem and the piston.
The divided ring, which need not have a spring

property, can be made of a material having strength

against shearing forces. This affords an increased
breaking strength to the ring. This effect and also the
effect resulting from the configuration of the divided
ring further improve the durability of the connection
between the valve stem and the piston. The C-ring can
be a commercial one. The commercial C-ring is usable
when the annular recess in the outer periphery of the

divided ring is made to have a diameter in conformity

with the commercial C-ring.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a fragmentary view 1in vertical section
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showing a fluid controller embodying the invention;

FIG. 2 is a view in Cross section of the same;

rIG. 3 is a view in vertical section showing a

conventional fluid controller;

5 FIG. 4 is a fragmentary view 1n Cross section
showing the conventional fluid controller; and
FIG. 5 is a fragmentary view 1in Cross section

showing another conventional fluid controller.

DESCRIPTION OF THE PREFERRED EMBODIMENT
10 An embodiment of the invention will be described

below with reference to the drawings concerned.

The present invention 1s embodied as a fluid

controller of the type shown 1in FIG. 3, wherein the
connection between the valve stem and the piston 1is

15 given improved durabililty. FIGS. 1 and 2 show the main

feature of the improvement.

wWwith reference to FIGS. 1 and 2, a ring 21 divided
in two is fitted around a valve stem 5 at the portion
thereof projecting upward beyond a piston 7. A C-ring
20 22 is fitted around the divided ring 21.

The divided ring 21 has an annular projection 23

groove 15 which 1s formed in the valve stem 5 at the

portion thereof projecting upward beyond the piston 7.
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The ring 21 is formed in its outer periphery with an
annular recess 24 having fitted therein the 1inner
peripheral portion of the C-ring 22.

The portion of the valve stem 5 projecting upward
beyond the piston 7 has an outside diameter of 6 mm.
The annular groove 15 is 4 mm in diameter and 0.6 mm in
width. The divided ring 21 is made of SUS303 and is 1.0
mm in overall thickness, 0.6 mm in the thickness of the
annular projection 23, 0.7 mm in the width of the
annular recess 24, 6 mm in outside diameter, 5.7 mm 1in
the diameter of the annular recess 24, 4.1 mm in inside
diameter and 3 mm in the diameter of the annular
projection 23. The C-ring 22 is a commercial standard
product with a nominal size of 8.

When a fluid is caused to flow 1into a.cylinder
chamber 14 defined by a cylinder 3 and the piston 7, an
upward force acts on the piston 7 and is delivered to
the valve stem 5 through the divided ring 21. At this
time, the annular projection 23 of the ring 21 1is
subjected to a great shearing force. With the structure
described above, the increase in the sectional area of
the portion of the divided ring 21 in contact with the
valve stem 5 (i.e., the annular projection 23) reduces

the shearing stress on the ring 21. The connection
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between the valve stem 5 and the piston 7 is improved 1in
durability by this effect plus an increased strength
imparted to the divided ring 21 by using a different

material for the ring 21 and giving an increased overall

thickness to the ring Z21.

Table 1 shows the result of comparison between the
fluid controller of the invention and the conventional
controllers wherein the E-ring and U-ring are used,
respectively. This table reveals that the shearing
stress in the connection between the valve stem 5 and
the piston 7 is smaller in the controller of the
invention than in the conventional ones. Consequently,
the invention gives an exceedingly higher durability

than the prior art.

Table 1
Invention E-ring U-ring
Material SUS303 SUS304 SUS304
Ring thickness 1.0 0.6 0.6
(rm)
o Sten sy w0 wm 2
Shearing stress 5 7 8.2 4.2

(kgf/mm2)

The arrangement described above is usable also in

fluid controllers other than the one shown in FIG. 3

insofar as the controllers are so adapted that a piston
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provided at the upper end of a valve stem is movable

upward and downward by fluid pressure 1O thereby open

and close a fluid channel.
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What is claimed is:

1. A fluid controller wherein a piston connected to
an upper end of a valve stem is driven by fluid pressure
to thereby move the valve stem upward and downward and
open and close a fluid channel, the fluid controller
being characterized in that a ring divided in two 1s
fitted around the valve stem at a portion thereof
projecting upward beyond the piston, a C-ring being
fitted around the divided ring, the divided ring having
an annular projection formed on an inner periphery
thereof, the valve stem being formed with an annular
groove having the annular projection fitted therein, the
divided ring being formed in an outer periphery thereof

with an annular recess having fitted therein an inner

peripheral portion of the C-ring.

Fetherstonhaugh & Lo
Ottawa, Canada
Patent Agents
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