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54y BAGUE DE RETENUE AMELIOREE POUR ARBRE DE

COMMANDE DE VANNE

54y VALVE WITH IMPROVED SHAFT RETAINER

(57) La présente invention a pour objet une vanne a
papillon dont le corps est traversé par un arbre de
commande transversal monté dans des alésages orientés
transversalement par rapport au corps de 1’appareil. Un
disque plat monté sur 1’arbre assure 1’obturation ou
I’ouverture de la vanne. Une rainure pratiquée sur 1”arbre
de commande recoit une bague qui est fixée a 'intérieur
d’un alésage transversal par une plaque-couvercle, par
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(57) A butterfly valve in which a valve body has a
transverse shaft mounted in transverse bores in the valve
body. A disc is mounted on the shaft for opening and
closing the valve. A groove in the shaft receives a ring
that 1s fastened within one transverse bore, for example
by a cover plate that clamps the ring against a shoulder in
the transverse bore. The ring may be machined to fit the
groove loosely and thus play of the shaft in relation to the
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exemple, qui retient la bague en la maintenant en appui
contre un ¢paulement a 'intérieur de 1’alésage. La bague
peut étre obtenue par usinage pour un ajustement lache,
ainsi le jeu de I’arbre par rapport au corps de la vanne est
fonction du jeu de la bague dans la rainure. Les paliers
qui supportent 1’arbre de commande comportent des
joints racleurs, et un dispositif de verrouillage permet de
verrouiller I’arbre de commande par rapport au corps de
la vanne en cas de défaillance de ’obturateur.
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valve body is governed by the amount of play of the ring
in the groove. Bearings on which the shaft is supported
are provided with interior wiper seals, and a lock is
provided for locking the shaft to the valve body in case
of failure of the shaft, for example in case of failure of the
shaft at the disc.
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ABSTRACT OF THE DISCLOSURE

A butterfly valve in which a valve body has a
transverse shaft mounted in transverse bores in the valve
body. A disc 1is mounted on the shaft for opening and
closing the valve. A groove in the shaft receives a ring
that is fastened within one transverse bore, for example
by a cover plate that clamps the ring against a shoulder
in the transverse bore. The ring may be machined to fit
the groove loosely and thus play of the shaft in relation
to the valve body is governed by the amount of play of
the ring in the groove. Bearings on which the shaft is
supported are provided with interior wiper seals, and a
lock is provided for locking the shaft to the valve body
in case of failure of the shaft, for example in case of
failure of the shaft at the disc.
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TITLE OF THE INVENTION:

Valve with Improved Shaft Retainer

INVENTORS :
Kurt R. Feilgel

BACKGROUND OF THE INVENTION:

In a conventional butterfly valve, such as the
tricentric valve made by C&S Valve Company, a shaft on
which a closure disc is mounted is secured against axial
movement by a ring mounted in a groove at one end of the
shaft. In tricentric valves of which the inventor is
aware, the ring is secured relatively tightly in the
groove, and is loosely held in place by an annular
extension from a plate that is secured to the valve body.
In this construction, it is difficult to machine the
groove to fit the ring closely, with the result that play
in the shaft is difficult to adjust.

SUMMARY OF THE INVENTION:

According to a first aspect of the invention,
a butterfly valve is disclosed in which a valve body has
a transverse shaft mounted in transverse bores in the
valve body. A disc is mounted on the shaft for opening
and closing the valve. A groove in the shaft receives a
ring that is fastened within one transverse bore, for
example by a cover plate that clamps the ring against a
shoulder in the transverse bore. The ring may be machined
to fit relatively loosely within the groove and all play
between the shaft and the valve body may occur between
the ring and groove in the shaft, rather than between the
ring and the valve body.
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In another aspect of the invention, bearings on
which the shaft is supported are provided with interior
wiper seals.

In a still further aspect of the invention, a
means is provided for locking the shaft to the valve body
in case of failure of the shaft, for example in case of
failure of the shaft at the disc.

These and other aspects of the invention are
described in the detailed description and claims that
follow.

BRIEF DESCRIPTION OF THE FIGURES:

There will now be described ©preferred
embodiments of the invention with reference to the
drawings, in which like numerals denote like elements and
in which:

Fig. 1 is a plan view, partly in section, of
a valve incorporating improvements according to the
invention;

Fig. 2 is an enlarged view of detail A from
Fig. 1;

Fig. 3 is an enlarged view of detail B from
Fig. 1;

Fig. 4 is an enlarged view of detail C from
Fig. 1; and

Fig. 5 is an alternative embodiment for the
enlarged area shown in Fig. 2.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS:
Referring to Figs. 1, 3 and 4, a butterfly
valve 10 is formed of a valve body 12 having opposed

coaxial transverse bores 14, 16 for receiving a shaft
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18. A longitudinal flow passageway 22 extends through
the valve body 12 in conventional fashion. The shaft 18
is mounted in the transverse bores 14, 16. One end 18a
of the shaft 18 is journalled in bearing 24 surrounding
bore 14, and the other end 18b is journalled in bearing
26 surrounding bore 16. In this patent document, the
term inward or interior means radially inward, for
example, towards the center 20 of the valve, and the
term outward or exterior means radially outward, for
examnple away from the center of the valve 10. A soft
forgiving material 28 such as an elastomer is located
interior of the bearings 24, 26 to prevent material
inside valve flow passageway 22 from contaminating the
bearings 24, 26. The soft forgiving material 28 acts as
a seal or wiper. Wipers 28 are not required on some
valve applications.

A disc 30 is mounted on the shaft 18 across
the longitudinal flow passageway 22 in conventional
fashion using a key 31 which fits in respective slots
in the disc 30 and shaft 18. Rotation of the disc 30
opens and closes the longitudinal flow passageway 22.
Referring in particular to Fig. 4, a groove 32 extends
around the shaft 18 at the first end 18a of the shaft
18. A retainer ring 34, for example a split ring, is
mounted coaxially within the transverse bore 14 and is
secured against axial movement. The ring 34 extends
radially inward into the groove 32 to secure the shaft
18. The ring 34 is secured against inward axial
movement by a shoulder 36 in the transverse bore 14.
The ring 34 is secured against outward axial movement

by a plate 38 mounted across the transverse bore 14.
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The plate 38 is secured to the valve body 12
by fasteners 40 such as pins, screws, studs or the like
and forms a cover for the transverse bore 14. The plate
38 may be sealed to the body 12 by a seal 42. The plate
38 has an inwardly extending annular member 44 that is
clamped against the ring 34 by the action of the
fasteners 40. The inwardly extending annular member 44
has an outer diameter substantially equal to the inner
diameter of the transverse bore 14 exterior of the
shoulder 36 and an inner diameter greater than the
diameter of the shaft 18 exterior of the groove 32.
This permits the terminal portion 46 of the shaft 18 to
rotate in circular recess 48 defined by the annular
member 44.

Referring to Fig. 2 in particular, a means is
shown for preventing the shaft 18 from moving out of
the valve body 12 in case of failure of the shaft 18
between the end 18a and the end 18b, as for example at
49 where the shaft 18 connects to the disc 30. A
packing gland 50 is secured by fasteners 52, such as
pins, studs, screws or the like. The packing gland 50
has a central opening for receiving the shaft 18. An
annular member 54 extends inwardly of the packing gland
50 around the shaft 18 and is received within an
enlarged portion 56 of the transverse bore 16. Inward
movement of the annular member 54 is limited by a stop
58 formed of rings that are stacked within the
transverse bore 16 and against shoulder 60. An annular
recess 62 is formed on the radially inward side of the
annular member 54. The annular recess 62 is bounded by
the stop 58 and a shoulder 64 on the annular member 54.
A recess 66 is formed within the end 18b of the shaft
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18. A key or stop 68 is received within recess 66 and
extends radially outward into annular recess 54. If the
shaft 18 fails at 49 or elsewhere between the ring 34
and key 68, the shaft 18 moves outward until the key 68
is stopped against shoulder 64.

In a further, preferred embodiment, shown in
Fig. 5, the key 68 may be replaced by a split ring 70
that rests in a semi-circular groove 72 in the end 18b
of the shaft 18 and also functions as a stop. In this
embodiment, the recess 62 is may rounded at the end 74
to fit the ring 70. The ring 70 functions in the same
manner as the key 68 to prevent the shaft 18 from
blowing out from the valve body 12 in case of failure
of the shaft.

The recess 66 and groove 72 weaken the end
18b of the shaft 18 such that, when the shaft 18 is
overtorqued, the shaft 18 will break at the recess 66
or groove 72, rather than elsewhere on the shaft 18.
The advantage of breakage at the end 18b in case of
overtorquing of the shaft 18 is that failure at 49 is
avoided, thus preventing the possibility that the disc
30 will be carried down the pipe in which the valve is
mounted.

The valve 10 is assembled as follows. First,
the seals 28, bearings 24, 26, and rings 58 are
installed within the transverse bores 14, 16, with the
ring 34 in the groove 32. The disc 30 is placed in the
valve 10 and the shaft 18 is inserted through the
transverse bores and through the disc 30. Then the key
68 or ring 70 is mounted in the recess 66 or groove 72
respectively. Then, the plate 38 is used to clamp the
ring 34 with fasteners 40. Next, the packing gland 50
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is inserted over the shaft 18, and fastened to the body
12 with fasteners 52.

The groove 32 may be machined for a desired
fit with the ring 34. Consequently, play of the shaft
18 may be limited to the close tolerance of the ring 34
in the groove 32. The axial length of the terminal
portion 46 of the shaft 18 is shorter than the axial
width of the recess 48, thus permitting a similar
amount of play in the circular recess 48. Pressure in
the valve during operation will normally move the shaft
18 in the direction of end 18b, causing the space at 41
to compress and appear as play at the other side of the
ring 34. As shown at 41 and 43, the ring 34 may be
machined to be slightly thinner axially than the groove
32 and to have an inner diameter slightly larger than
the diameter of the shaft in the groove 32. Exact fit
of the ring in the groove is not required. The ring 34
is held firmly by the plate 38 against the shoulder 36.
Thus, play between the shaft 18 and the valve body 12
is accommodated by play between the ring 34 and shaft
and not between the ring 34 and the valve body 12.

Immaterial changes may be made to the
exemplary embodiment described here without departing
from the essence of the invention.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS
FOLLOWS:

1. A butterfly valve, comprising:

a valve body having first and second opposed
coaxial transverse bores for receiving a shaft and a
longitudinal flow passageway extending through the
valve body;

a shaft mounted in the first and second
transverse bores, the shaft having first and second
ends, the first end being journalled in the first
transverse bore and the second end being journalled in
the second transverse bore;

a disc mounted on the shaft across the
longitudinal flow passageway, whereby rotation of the
disc opens and closes the longitudinal flow passageway;

a groove extending around the shaft at the
first end of the shaft; and

a ring mounted coaxially within the first
transverse bore and secured against axial movement, the
ring extending radially inward into the groove, wherein
play between the shaft and the valve body is
accommodated by play between the ring and shaft and not
between the ring and the valve body.

2. The butterfly valve of claim 1 in which the
ring is secured against inward axial movement by a
shoulder in the first transverse bore.
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3. The butterfly valve of claim 1 in which the
ring is secured against outward axial movement by a

plate mounted across the first transverse bore.

4, The butterfly valve of claim 3 in which the

plate forms a cover for the first transverse bore.

5. The butterfly valve of claim 2 in which the

ring is clamped against the shoulder.

6. The butterfly valve of claim 5 in which the
ring is clamped against the shoulder by a plate having
an inwardly extending annular member.

7. The butterfly valve of claim 6 in which the
inwardly extending annular member has an outer diameter
substantially equal to the inner diameter of the first
transverse bore exterior of the shoulder and an inner
diameter greater than the diameter of the shaft

exterior of the groove.

8. The butterfly valve of claim 1 in which the
shaft is journalled in first and second bearings, and
elastomeric sealing material is disposed around the
shaft interior of the bearings and exterior of the flow

passageway.

9. The butterfly valve of claim 1 further
including means at the second end of the shaft to

secure the shaft to the valve body.
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