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Furthermore, it is desired to provide a valve dos- ure member and valve
shaft joint interconnection This invention relates to fluid valves, and in
par-  wherein the joint component parts are completely ticularto an
improved joint connection between a driv-  interchangeable thereby
eliminating any need for ing member and a driven member, such as a valve
5   prior matched set of joint parts requiring special fitting closure
member and a valve shaft                  at the time of assembly.
BACKGROUND OF THE INVENTION                       SUMMARY OF THE INVENTION
Fluid valves are used extensively in pipelines for  10  In accordance with
the principles of the present controlling the flow of various fluids by
rotating a driv-  invention, there is provided a fluid valve with an Ing
member, such as a valve shaft, which Is conneo-  improved jointconnection
for a driving member and a ted by a joint connection to a driven member,
such as  driven member, such as for a rotary valve shaft and a valve
closure member. In assembling the joint con-  valve closure member. A taper
key is provided with a nection for a valve currently in use, the valve
shaft is  15  flat surface on one side which Is tapered at a small inserted
into the valve closure member and holes are  angle with respectto the
opposite key surface.A valve drilled through the closure memberand Into the
shaft  shaft is provided with a groove having  a flat surface. A taper
reamer is then inserted into the holes to make  The key and the shaft
groove thus have complemen a tapered hole extending from the valve closure
mem-  tary surfaces. ber and into the shaft.                      20
The valve closure member includes a first pas- Next, tapered pins having a
tapered cylindrical,  sageway toaccomodate thevaive shaft and a second
cone-shaped cross section, are inserted into thevalve  passageway
transverse to the first passageway and closure member and wedged into the
tapered hole   communicating with the first passageway to accomo- joint
between the shaft and the closure member. Two  date insertion of the taper
key. The taper key is inser- or more pins are used, and the pins must be
selected   26  ted into the second passageway with the flat taper key in
taper and length to match the particular tapered  surface engaging the
complementary flat surface In hole made by the taper reamer. Matching of
the two  the shaft groove. An interference fit is provided bet- or more
taper pins to a particular tapered hole made  ween the joint connection
components. by the taper reamer leads to a time consuming instal-  It is
preferred that the taper key is approximately lation procedure. As an
example, if the person making   30   a half round piece of metal stockwith
a [err] taper bet- the taper reamer inserted the taper reamer tool just a
ween the flat key surface and the opposite key sur- small amount into the
drilled hole, the taper would be  face. Also; it is preferred that at the
centermidpoint of narrower and differentthan If the reamerwas Inserted  the
key length, that the key Is approximately half farther or deeper into the
hole. Accordingly, the taper  round, i.e., has a semi-circular cross
section at the pins must be carefully matched to the particular taper  35
midpoint. Thus, at the midpoint of the key length, the set by the depth of
insertion of the taper reamer. The  distance between the taper key fiat
surface and the tapered holes formed  by the taper reamer results In
opposite taper key surface is approximately one-half two matched parts,
La., the closure member and the  the key diameter so as to substantially
equalize the shaft Furthermore, if the joint connection falls and  contact
surfaces between the taper key, second pas- must be repaired, the same time
consuming matching   40  sageway, and shaft, on each side of the shaft
center of two or more taper pins to be wedged into the par-  line. ticular
tapered hole is required as in the Initial valve  The Improved joint
connection of this invention assembly.
may also be provided in a linear motion connection Examples of priort art
fluid valves are described  device such as in a plug to stern connection or
as an in US-A-4057217 and EP-A-101053 relates to but-  45  actuator to stem
connection. terfy valves which Include a stem pivotally mounted on a
housing, a circular disk attached to the stem to  BRIEF DESCRIPTION OF THE
DRAWNGS define at least one keyway and a key having a flat- tened surface
which is substantially parallel to the  The Invention may be best
understood by refer- axis of the key.                              50  once
to the following description taken in conjunction EP-A-101053 describes a
rotary valve in which  with the accompanying drawings, in which like refer-
the valve shaft and valve disc Include a joint connec-  ence numerals
Identify like elements in the several fig- tion provided by the shaft
inserted into a passageway  ures and in which: in the valve disc.
Figure 1 is a perspective view illustrating an Accordingly, It is desired
to provide a fluid valve  55  assembled valve shaft and valve closure
member with an improved joint connection which can be more  in a fluid
valve; readily assambled in significantly less time and with  Figure 2 is
an exploded perspective view illustrat- less critical parts than prior
units.                 ing the valve closure member, valve shaft and 2
3.            EP 0 275247B1                 4 taper key joint connection of
the unit shown in Fig-  thereby significantly Increasing the already time
con- 



ure 1;                                         suming valve assembly
procedure. Figure 3 is a sectional view taken along section  It is
preferred that the contact surface area In the line 3-3 of Figure 1 ; and
joint connection is equalized on each side of shaft Figure 4 Is a sectional
view taken along section   5   center line 38. This provides a very
reliable joint con- line 4-4 of Figure 3.                          nection
with. minimum lost motion between the valve shaft and the valve closure
member when the valve DETAILED DESCRIPTION                              is
subjected. to the typical rotary forces on the shaft that are required to
open and close valve closure Referring to the drawings, there is
Illustrated a   10   member 1 0. Key taper, T, and the key length between
valve closure member 10, a valve shaft 12 and a joint  key ends 28,30 is
made such that at key midpoint40, connection 14 for a fluid valve. A boss
16 extends  the key Is half round, i.e., has a semi-circular cross from the
top of the closure member and is formed with  section at the midpoint. In
other words, the lineal dis- a first passageway 1 8 for receiving shaft end
20 and  tance between reference points A and B on the taper a second
passageway 22 formed transversely to pas-  15  key (see Figure 3) is made
to be equal to one halt the sageway 18 and offset from the center line of
pas-  diameterof the key pin cylindrical stock cross-section. sageway 18.
Passageway 22 communicates with       Thus, when the key Is inserted into
passageway 22 passageway 18. Shaft end 23 is normally rotatably dri-  and
wedged into the interference  fit position, refer- yen through gear boxes,
hand wheels, or power dri-  ence points A, B and key midpoint 40 become
aligned yen means for suitable fluid valve control.  20  with shaft center
line 38 so that there are substantially It is understood that while the
present invention is  equal contact surfaces in the joint elements on both
Illustrated in connection with a butterfly disc-type  sides of the shaft
center line. valve closure member, other types of closure mem-    As can be
seen most clearly from Figure 3, pas- bers can also be utilized with the
Invention. As an  sageway 22 in boss 16 narrows considersably at one
example, the present Invention is useful for fluid val-  25  boss end 42 to
a narrower passageway 44. This pro- yes controlling the flow of liquid or
gas in pipelines, as  vides an indexing means during assembly of the unit
well as in other types of processing fluid control sys-  so as to insure
that the taper key is always inserted tems. In addition to the illustrated
butterfly-type valve,  into and mounted within the same side of passageway
the present invention may also be used with otherfiuld   22. Thus. the
shaft will always be Indexed correctly for valve-type closure members such
as a plug, or ball.  30  receiving the actuator. A taper key 24 formed of
cylindrical stock is cut  The present invention enables the use of one
longitudinally to form a flat surface 26 extending bet-  taper key size for
each shaft size. Accordingly, in ween key end 28 to key end 30 with a
slight taper, T,  addition to the aforementioned advantages over the
between flat surface 26 and the opposite side of key  prior art, the
present invention also provides the 24. Preferably, key 24 Is approximately
a half round  35  capability of only needing to stock valve component piece
of metal stock with a [err] taper, T, between flat  parts and not complete
matched assemblies. Further- side 26 and the opposite key side.
more, damaged valve parts could be replaced easily Shaft 12 includes a
groove 32 formed with a flat  rather than requiring the matching of several
compo- surface 34 adapted to engage a key flat surface 28.  nents as In the
prior art. As can be seen from Figure 3, second passageway22   40  It is
understood that othershapes of the key, shaft In boss 16 Is offset from
first passageway 18 In the  groove and passageways could be used, provided
the boss. Thus, when shaft end 20 is inserted into first  respective
surfaces are complementary. passageway 18 with groove 32 aligned with
second     Rather than being formed of cylindrical stock, key passageway
22, pin 24 inserted Into passageway 22  24 could Instead beformned of a
rectangular stock with can be wedged between shaft flat surface 34 and   45
a similar tapered flat surface in that case, passage- inner wall surface 36
of passageway 22. The small  way 22 would be adapted to match the
rectangular taper on key 24 provides an interference fit between  key cross
section. in addition, a key could be made the shaft, and the boss. The key
is set Into its final  the reverse of the existing key so as to be flat on
the position using a flat ended punch and hammer and Is  closure member
side and round against the shaft. Fur- driven to its final position with
several sharp blows to  so  thermore,  the Improved joint connection
described key end 30. If more permanent holding is required, the  herein
could be provided between the valve shaft and end 30 of the pin can be tack
welded to the closure  an actuator lever that drives the valve shaft.
member. The key and joint can be made large enough in size to support the
torque loads that will occur dur- Ing shaft rotation and to provide the
valve cycle life  55   Claims required for the closure member 10, key 24
and shaft 12. With prior valve units using taper pins, this feature  1. In
a fluid valve, including a driving member (1 2) could only be provided if
more taper pins were utilized,  and a driven member (10), a first
passageway (18) In 3    3                   EP0275247B1
4 taperkeyjoint connection of the unitshown in Fig-  thereby significantly
increasing the already time con- 



ure 1;                                          suming valve assembly
procedure. Figure 3 is a sectional view taken along section  It is
preferred that the contact surface area in the line 3-3 of Figure 1; and
joint connection is equalized on each side of shaft Figure 4 Is a sectional
view taken along section   5   center line 38. This provides a very
reliable joint con- line 4-4 of Figure 3.                           nection
with minimum lost motion between the valve shaft and the valve closure
member when the valve DETAILED DESCRIPTION                               is
subjected to the typical rotary forces on the shaft that are required to
open and close valve closure Referring to the drawings, there is
illustrated a   10   member 10. Key taper, T, and the key length between
valve closure member 10, a valve shaft 12 and a joint  key ends 28,30 is
made such that at key midpoint40, connection 14 for a fluid valve. A boss
16 extends  the key is half round, I.e., has a semi-circular cross from the
top of the closure member and Is formed with  section at the midpoint. In
other words, the lineal dis- a first passageway 18 for receiving shaft end
20 and  tance between reference points A and B on the taper a second
passageway 22 formed transversely to pas-  15  key (see Figure 3) Is made
to be equal to one half the sageway 18 and offset from the center line of
pas-  diameter ofthe key pin cylindrical stock cross-section. sageway 18.
Passageway 22 communicates with         Thus, when the key is inserted into
passageway 22 passageway 18. Shaftend 23 is normallyrotatablydri-  and
wedged into the interference fit position, refer- ven through gear boxes,
hand wheels, or power dri-  ence points A, B and key midpoint 40 become
aligned ven means for suitable fluid valve control.    20  with shaft
centerline 38so that there are substantially It is understood that while
the present invention is  equal contact surfaces in the joint elements on
both illustrated in connection with a butterfly disc-type  sides of the
shaft center line. valve closure member, other types of closure mem-
As can be seen most clearly from Figure 3, pas- bers can also be utilized
with  the invention. As an  sageway 22 In boss 16 narrows considerably at
one example, the present invention Is useful for fluid val-  25  boss end
42 to a narrower passageway 44. This pro- ves controlling the flow of
liquid or gas in pipelines, as  vides an indexing means during assembly of
the unit well as in other types of processing fluid control sys-  so as to
insure that the taper key is always inserted tems. In addition to the
illustrated butterfly-type valve,  into and mounted within the same side of
passageway the present Invention may also be used with otherfluid  22.
Thus, the shaftwill always be indexed correctly for valve-type closure
members such as a plug, or ball.   30  receiving the actuator. A taper key
24 formed of cylindrical stock is cut  The present invention enables the
use of one longitudinally to form a flat surface 26 extending bet-  taper
key size for each shaft size. Accordingly, In ween key end 28 to key end 30
with a slight taper, T.  addition to the aforementioned advantages over the
between flat surface 26 and the opposite side of key  prior art, the
present invention also provides the 24. Preferably, key 24 is approximately
a half round   35  capability of only needing to stock valve component
piece of metal stock with a 2-8 taper, T, between flat  parts and not
complete matched assemblies. Further- side 26 and the opposite key side.
more, damaged valve parts could be replaced easily Shaft 12 includes a
groove 32 formed with a flat  rather than requiring the matching of several
compo- surface 34 adapted to engage a key flat surface 26.  nents as in the
prior art. As can be seen from Figure 3, second passageway 22   40  Itis
understood thatothershapes of the key, shaft in boss 16 is offset from
first passageway 18 In the  groove and passageways could be used, provided
the boss. Thus, when shaft end 20 is inserted Into first  respective
surfaces are complementary. passageway 18 with groove 32 aligned with
second       Rather than being formed of cylindrical stock, key passageway
22, pin 24 inserted into passageway 22  24 could Instead beformed of a
rectangularstockwith can be wedged between shaft flat surface 34 and   45
a similar tapered flat surface. In that case, passage- inner wall surface
36 of passageway 22. The small  way 22 would be adapted to match the
rectangular taper on key 24 provides an interference fit between  key cross
section. In addition, a key could be made the shaft, and the boss. The key
is set into Its final  the reverse of the existing key so as to be flat on
the position using a flat ended punch and hammer and is  closure memberside
and round againstthe shaft. Fur- driven to Its final position with several
sharp blows to  50  themore, the improved joint connection described key
end 30. If more permanent holding is required, the  herein could be
provided between the valve shaft and end 30 of the pin can be tack welded
to the closure  an actuator lever that drives the valve shaft. member. The
key andjointcan be made large enough in size to support the torque loads
that will occur dur- ing shaft rotation and to provide the valve cycle life
55   Claims required for the closure member 10, key 24 and shaft 12. With
prior valve units using taper pins, this feature  1. In a fluid valve,
Including a driving member (12) could only be provided if more taper pins
were utilized,  and a driven member (10), a first passageway (18) in 3    5
EP 0 275 247B1                  6 one (10) of said members adapted to
receive the other  Patentansprilche 



of said members (12), a groove (32) in said driving member located to be
within the frst passageway       1. In elnem Fluidventil mit elnem
Antrlebsglled upon insertion of the driving member in the first pas-  (12)
und ednem angetriebenen Glied (10), elnem sageway, a second passageway (22)
in the driven   5   ersten Durchiag (18) In elnem (10) dieserGileder, der
member communicating with the first passageway,   zurAufnahme des anderen
dleser Oileder (12) ange- said second passageway disposed In alignment with
paSt at, einer Nut (32) im Antriebsgifed, die bel Ein- said groove In the
driving member, and a key (24)  fMhren des Antriebsgiledes In den ersten
Durchlall adapted for insertion into the second passageway and  Innerhalb
des ersten Durchlasses zu Ilegen kommt, engaging said groove, an improved
joint connection  io  elnem mit dem ersten Durchlal3 In Verbindung ste-
between the driving member and the driven member  henden zweibtn DurchlaS
(22) Im angetriebenen characterized by:
Glisd, derInAusrichtung zur Nut im Antriebagsied an- said groove (32)
having a groove surface (34) In  geordnet ist, und ainem Kegl (24) zum
Einffihren in the driving member;                            den zwelten
Durchlag, wobel er ndie Nut eingreift, eo- said key (24) having a key
surface (26) on one key  18  no verbesserte Anschlu(verbindung zwischen dem
side formed with a taper with respect to the oppo-  Antriebeglied und dam
angetriebenen Glied, dadurch site key side, said key surface being
complemen-  gekennzelchnet, dal: tary to said groove surface and engageably
die Nut (32) sine Nutflache (34) ini Antrlebsglled contacting said groove
surface in the driving     aufweist; member in an interference fit between
the driving  20  der Kei (24) sine Keilfl~che (26) an eaer Keg- member and
the driven member, and wherein at      seats aufwelst, die
miteinerVer(Ingung bezfiglich the midpoint of the key length, the key is
formed  der gegeniberilegenden Keilselte ausgebildet with a semi-circular
cross-section ; and          ist, wobel die Kelifiache komplementlrzur
Nutfid- said groove (32) in said driving member formed    che lst und die
Nutfliche Im Antriebsalied unter with the distance (A-B) between said
groove sur-  25  Eingriflin elnem Festsitz zwischen dam Antriebs- face (34)
and an opposite inside surface of the   glied und dem angetriebenen Glied
berihrt, und second passageway (22) being substantially
wobeiinderMittsderKelffiingederKeilmkitnem equal to the radius of said key
semi-circular     haibrerlsfrmigen Querschnitt ausgebfldet lst;
cross-section to provide substantially equal sur-  und face contacts on
each side of the driving member  30  die Nut (32) im Antriebsglled mit demn
Abstand (A- centerline (38) between the key and the driving   B) zwischen
der Nutfliche (34) und oiner gegen- member, and between the key and the
driven        Gberiegenden  Innenfiiche  des  zweiten member second
passageway (22).                    Durchlasses (22) Im wesentlichen gleich
dam 2. A fluid valve according to claim 1, wherein sald  Radius des
halbkreisffrmigen Keilquerachnitts driven member is a valve closure member
(10) and   35  geformt let, um In wesentlichen glelche Flachen- said
driving member is a shaft (12) connected to the  kontakte an belden Selten
der Antriebeglied-Mit- closure member and rotatable to rotate the closure
tenlinle (38) zwlschen dam  Kedl und dam member.
Antriebaglied und zwischen dem KeDl und dam 3. A fluid valve according to
claim 2, wherein said  zwelten DurchiaS (22) des angetriebenen Gili- second
passageway (22) Is offset from said first pas-  4o  des vorzusehen. sageway
(18).                                         2. Fluidvenffl nach Anspruch
1, bel dem das 4. A fluid valve according to claim 2, wherein said
angetriebene Oiled ein Ventilschliel39gied (10) lit, und key surface (26)
and said complementarygroove sur-  das Antriebsglied aine Wells (12) lst,
die mit dem face (34) are each flat surfaces                  Schilegglied
verbunden und drehbar Ist, um das 5. A fluid valve according to claim 3,
wherein said   4   Schileggled zu drehen. taper Is between about [err]
referenced to be on the   3. Fluidventil nach Anspruch 2, bei dam der
tapered side of the key.                          zwelte Durchlal, (22)
gogenfiber dem orsten Durch- 6. A fluid valve according to claims 2,3 or 5,
whe-  la. (18) versetzt let. rein a boss (16) is formed on the valve
closure mem-  4. Fluldventi nach Anspruch 2, bel dam die Keli- ber (10);
and said first passageway (18) and second   60  flfiche (26) und die
komplementire NutiRache (34) passageway (22) are provided in the boss,
whereby  jewells ebens Fllchen sind. said key, shaft, and boss form an
interference fit In the  5. Fluidventl nach Anspruch 3, bel dam die Ver-
joint connection.                                 Iringung zwlschen
ungefahr 2 bis 8 unter Bezu- 7. A fluid valve according to claim 6, wherein
said  gnahme auf dase Vodliegen auf der ve4tngten Salte key is formed of
cylindrical stock.          55  des Meiles batrlgt. 6. Fluidventil nach
Anspruch 2, 3 oder 5, bel dam eins Bosse (16) am Ventilschl1e9glied (10)
gebldet let; und der erste Durchilg (18) und der zwelte 4    7
EP 0 275 247 B1               8    *  C L    1    S  * Durchlat3 (22) In
der Bosse vorgesehen sind, wobel  par rapport audit premier passage (18). 



der Keg, die Welle und die Boisse oeen Festsitz In der  4. Vanne pour
fluide solon ia revendlcation 2, Anschlugverbindung biiden.
dans laquelle laditb surface (26) de la clavette et 7. FRuidventil nach
Anspruch 6, bel dem der Kell  ladite surface complimentaire (34) de la
ralnure sont aus sinew zylindriachen Stangenmaterial gebildet ist.   s
chacune des surfaces plates. 5 Vanne pour fluids selon la revendlcation 3,
dans laquelle ledit obne est compris entre environ 2 Revondicatlons
et 80 par rapport au cdt6 conique de la clavetbe. 8. Vanne pour glulde
selon les revendkcations 2. 1. Dens une vanne pour fluidse comprenant un
io  3 ou 6, dans laquells un bossage (18) sot forms sur
elementd'entrathement (12) stun elementmeno (10).  I'element (10) de
fermeture de la vanne ; et ledit pro- un premier passage (18) dens F'un
(10) desdits o1-  mler passage (18) et ledit second passage (22) sont ments
destno A recevor i'autre deadits elements  menages dans le bossage, d'oO Ir
rdsulte qua lesdits (12), une rainure (32) damn ledit element d'entratne-
clavette arbre etbossagefforms enttun montage A ajus- ment placde de
manlere A so trouver A lInterieur du  i5  tement aerrd dans la connexion
par Joint. premier passage lors de l'Insertlon de lI'elent     7. Vanne
pour fluide solon la revendlcation 6, d'entrasnernent dans Is premier
passage, un second  dans laquelte Iadite ciavjtte estkconstitude d'une
passage (22) dans l'element mene commnuniquant   matiere cylindrique. avec
Is premier passage, tbdit second passage etant dbspose en alignement aveo
ladite ralnure dans 1'616-  20 went d'entratnement, une clavette (24)
destlnhe a eire Inseree dans le second passage et A s'engager dans ladito
rainure, une connexon perfectionnee par joint entre l'olbment
d'ontratnement et I'element mene. caracteriseo en ce quo:               25
-ladite ralnure (32) a une surface (34) dans rel'ment d'entratnement;
-ladite clavetto (24) prdsente une surface (26) de davette sur un obt6 dele
icavette prisentant une conicitb par rapportau cht6 opposo de la da-  30
votte, ladite surface de la davette etant comple- mentaire A ladite surface
da la rainure et etant en contact par engageement avec ladite surface de la
r ralnure darn l'element d'entraonement dans un montage A ajustement sere
Ontre l'element  35 d'entratnement et Il'ment mene, at en ce qua, au point
medlan du tron4on de ol davette, la cda- vette presente une section
tranaversalt seml-cir- culaire; et -ladite rainure (32) menagee dans
relement  4o d'entratnement est formes avec une distance (A- B) entre
ladite surface (34) de la cotvette et une surface intdrdeure opposee du
second passage (22) sensiblement egale au rayon de ladite sec- tion
transversale semi-circulaire do la clavette  45 pour foumir des contacts de
surface sensible- ment 6gaux de chaque cbt6 de raxe (38) de I'el6- ment
d'entratnement entre Ia ciavette et tIldment d'entratnement t entre la
clavetto et le second passage (22) de 1'6l6ment mene.          50 2. Vanne
pour fluids salon Ia revendication 1, dans laquelle ledit element mene eat
un element (10) de fermeture de la vanne et ledit 6idment d'entratne- ment
estun arbre (12) connectS A& '6ldment de femse- ture et pouvant dtre mis en
rotation de maniere a faire  55 tourner l'elment de fermeture. 3. Vanne
pour fluids selon la revendication 2, dans laquelle ledit second passage
(22) est docale    


